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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), Fish and Fish Habitat 
Inventory (FFHI) and the fish mapping portion of the Kamloops Timber Supply Area 
11 FPCI Project (Snowy River Resources Ltd. 2006/2007) to determine fish presence. 
As a result of the pre-field review, ninety culvert crossings were selected for further 
field assessment1. The FPCI assessment units and sites were pre-selected by Canadian Forest 
Products Ltd. (Canfor), Vavenby Division. 

 

This project involved the identification of 19 high risk non-natural barriers (culverts) to 
fish passage on roads within TFL 18 where fish presence had been confirmed.  In 
addition, eight high priority sites where fish presence had not been confirmed were 
identified.   

 

 

                                                           
1 Although every attempt is made to assess all crossing structures on known or suspected fish-streams within a given watershed, the 
selection of 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. 

STATUS OF SITES ASSESSED (n=90) Value 

Number of high risk sites, full barriers to fish passage, confirmed fish 
presence confirmed 20 

Number of high risk sites, full barriers to fish passage, fish presence not 
confirmed 8 

Number of moderate risk sites, partial barrier to fish passage, fish presence 
confirmed 4 

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 not confirmed 0 

Number of non-priority sites not recommended for replacement 50 

Number of sites that met the minimum FPCI score of 20 established by FIA 28 

Kilometers of unrestricted fish habitat potentially gained if high risk culvert 
barriers where fish presence was confirmed were removed 38.1km 
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1.0 Introduction 

Canadian Forest Products Ltd. (Canfor), Vavenby Division, retained Trumbley 
Environmental Consulting Ltd. (TEC) to undertake Fish Passage Culvert Inspections 
(FPCI’s) on selected sites in the Lower North Thompson, Mahood and Clearwater 
Watersheds within TFL 18 (see Figure 1). 

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 from the Forest Investment Account (project 
number 4972001). 

 

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 flow 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 the structure 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 
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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 at road crossings on fish bearing streams.  Impacts from these 
crossings include the addition of deleterious substances, reduced access to 
habitats 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 maneuver.  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 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 Regulation 4 (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 
 

                                                           
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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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: 

(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 assessment units and sites were pre-selected by Canadian Forest Products 
Ltd., Vavenby Division.   

4.1.2 Available fish presence/absence data 

Fish presence/absence data for TFL #18 was obtained from the fish-mapping portion of 
the Kamloops Timber Supply Area 11 FPCI Project (Snowy River Resources Ltd. 
2006/2007) and from Fish Stream Identification reports completed by TEC in 2008.  

                                                           
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  
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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 is considered a potential barrier and a score of less than 15 is considered 
to be 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 either 
upstream and/or downstream of the crossing. 

Table 1: Habitat value criteria table 

Habitat 
value 

upstream 
of crossing 

site 

Fish habitat criteria 
(Field Assessment for 

Fish Passage 
Determination of 
Closed Bottomed 

Structures) 

Spawning 
 

Rearing 
 

Overwintering 
(residual pool 

depth) 

Cover (in-
stream, < 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 in-
stream 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 in-
stream 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 the 

fish species 
present 

Absence of 
invertebrate 

habitat, stream 
morphology 
and/or dry 

channel 

< 30 cm 

Absence of in-
stream 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. height of outlet drop 
3. slope of structure 
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 of 20 or greater is considered a barrier to fish, a score of 15-19 is considered a potential barrier to 
fish and a score of less than 15 is considered to be 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 from the 
crossing, cost-benefit analysis, and construction feasibility.   
 

Table 2: Fish Barrier Scoring Table 

Risk Embedded5 Value Outlet 
Drop (cm) Value Slope % Value SWR6 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 

                                                           
5 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). 
6 Stream Width Ratio (SWR) is calculated by dividing downstream channel width by culvert diameter. 
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5.0 Methodology 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 6.1.1. 

• A list of crossings that are high risk / confirmed barriers to fish and where fish 
presence has not been confirmed are presented in section 6.1.2. 

• A list of crossings that are moderate risk / potential barriers to fish and where fish 
presence has been confirmed are presented in section 6.2.1. 

• A list of crossings that are moderate risk / potential barriers to fish and where fish 
presence has not been confirmed are presented in section 6.2.2. 

• A list of crossings that are low risk / passable to fish and where fish presence has not 
been confirmed are presented in section 6.3. 

• A summary of non-priority FPCI sites is presented in section 6.4. 

• A summary of crossings that have maintenance issues to be addressed for crossings 
that are high risk / confirmed barriers to fish and where fish presence has been 
confirmed is presented in section 6.5. 

• A cost benefit analysis is presented in section 8.1 for crossings that are high risk / 
confirmed barriers to fish and where fish presence has been confirmed. 

• A cost benefit analysis is presented in section 8.2 for crossings that are high risk / 
confirmed barriers to fish and where fish presence has not been confirmed. 

• Site photos and FPCI field forms (where applicable) for all sites assessed can be found 
in Attachments 1 and 2. 
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Figure 1: Location of the Lower North Thompson (LNT), Mahood (M) & Clearwater (CW) 
Watersheds within TFL #18 
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6.1 High Risk / Confirmed Fish Barrier Scoring Table 

6.1.1 Sites where fish presence HAS been confirmed: 
 

 

 

 

 

 

 

Watershed / 
Site7 Stream name Stream 

class8 

UTM 
Zone/Easting/ 

Northing 
Crossing structure Habitat 

value 
HGI 
(m)9 

Embedded 
(value) 10 

Outlet 
Drop  

(value) 11

Culvert 
Slope % 
(value) 

 
SWR 

(value) 12

 
Culvert 
Length 

[m] 
(value) 

Barrier 
(score)13 

LNT-R6-
12K 

Trib. to Mann 
Creek S3 10/688131/5741507 

600mm CMP14 
600mm CMP (secondary) 
1000mm CMP (overflow) 

High TRIM 
1,000 N/0/N (10) 41 (10) 4.4 (10) 5.9 (6) 16 (3) Barrier 

(39) 

M-WML-1 W. Maury Lake 
Outlet S2 10/686004/5751581 1800mm CMP Mod. TRIM 

4,500 N/0/N (10) 34 (10) 1.4 (5) 3.0 (6) 13 (0) Barrier 
(31) 

                                                           
7 Watershed / Site Number – Watershed abbreviation / culvert assessment site number from field form. 
8 The stream class is for information purposes only; therefore, no score is added. 
9 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. 
10 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) 
11 Outlet drop is measured in centimeters from the culvert invert to the top of outlet control. CND = could not determine. 
12 Stream Width Ratio (SWR) is calculated by dividing downstream channel width by culvert diameter. 
13 Barrier score - numeric score based on the sum of all Fish Barrier Scoring Table values (see Table 2). 
14 CMP - Corrugated metal pipe 

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 fish 

habitat available upstream of the crossing. This should be determined prior to the culvert being considered for replacement. If “FIELD” is labeled in the 
Habitat Gained Index (HGI) column, the distance of accessible fish habitat has been previously determined in the field. 

Note regarding Site M-TL-2:  
• Although site M-TL-2 is a high risk /confirmed barrier to fish, TRIM shows minimal (490m) accessible habitat upstream of the crossing, however, TEC 

recommends replacement of the structure. As Fisheries Information Summary System (FISS) does not report that E. Twin Lake is stocked, it is important to 
restore fish passage to allow fish to move upstream into E. Twin Lake to maintain wild resident stocks.  
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6.1 High Risk / Confirmed Fish Barrier Scoring Table 

6.1.1 Sites where fish presence HAS been confirmed; continued: 

Watershed / 
Site Stream name Stream 

class 

UTM 
Zone/Easting/ 

Northing 
Crossing structure Habitat 

value HGI (m) Embedded 
(value) 

Outlet 
Drop  

(value) 

Culvert 
Slope % 
(value) 

 
SWR 

(value) 

 
Culvert 
Length 

[m] 
(value) 

Barrier 
(value) 

M-SR-1 Trib. to 
Canimred Creek S3 10/673286/5735380 600mm CMP Mod. TRIM  

1, 510 N/0/N (10) 36 (10) 1.6 (5) 2.6 (6) 12 (0) Barrier (31) 

M-R20-EL 
 Trib. 4 to Ejas 

Lake (upper 
crossing) 

S3 10/684557/5747297 450mm CMP Mod. FIELD  
850 N/0/N (10) 45 (10) 1.4 (5) 3.6 (6) 12.5 (0) Barrier (31) 

M-SR-3 
Inlet trib. to 

Boundary Line 
Lake 

S4 10/670843/5733286 500mm CMP Low to 
Mod. 

TRIM 
2,000 N/0/N (10) 30 (5) 2.5 (5) 2.2 (6) 15 (3) Barrier (29) 

M-BLL-1 
Inlet to 

Boundary Line 
Lake 

S3 10/669606/5733526 
600mm smooth metal 

pipe 
1200mm CMP (overflow) 

Mod. to 
High 

TRIM  
5,840 N/0/N (10) 0 (0) 3.3 (10) 5.8 (6) 12.3 (0) Barrier (26) 

M-SL-2 Trib. 2 to Sicily 
Lake S4 10/678647/5742123 

400mm CMP 
300mm (secondary) 
400mm (overflow) 

Mod. to 
High 

FIELD  
690 N/0/N (10) CND (0) 3.9 (10) 1.8 (6) 9 (0) Barrier (26) 

M-U20-7 
Trib. to E. 

Maury Lake 
Wetlands 

S3 10/689446/5747967 800mm CMP 
800 CMP (secondary) Mod. TRIM 

2,580 N/0/N (10) 22 (5) 2.6 (5) 2.9 (6) 12.2 (0) Barrier (26) 

LNT-HL-3 Hegar Lake 
Outlet S3 10/672984/5729753 800mm CMP Mod. TRIM  

1,220 N/0/N (10) 0 (0) 13.3 (10) 2.2 (6) 9 (0) Barrier (26) 

LNT-R6-1 Calvin Lake 
Outlet S3 10/684813/5736123 1200mm CMP Mod. to 

High 
TRIM  
630 N/0/N (10) 12 (0) 1.6 (5) 3.1 (6) 18 (3) Barrier (24) 
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6.1 High Risk / Confirmed Fish Barrier Scoring Table 

6.1.1 Sites where fish presence HAS been confirmed; continued: 

Watershed / 
Site Stream name Stream 

class 

UTM 
Zone/Easting/ 

Northing 
Crossing structure Habitat 

value HGI (m) Embedded 
(value) 

Outlet 
Drop  

(value) 

Culvert 
Slope % 
(value) 

 
SWR 

(value) 

 
Culvert 
Length 

[m] 
(value) 

Barrier 
(value) 

LNT-R6-2 Trib. to Mann 
Creek S3 10/686113/5737552 900mm CMP 

900mm CMP (secondary) High TRIM 
3,550 N/0/N (10) 0 (0) 1.3 (5) 2.0 (6) 12.8 (0) Barrier (21) 

LNT-R208-1 Trib. to Mann 
Creek S3 10/686277/5738802 1000mm CMP High TRIM 

2,130 N/0/N (10) 0 (0) 1.3 (5) 3.4 (6) 9 (0) Barrier (21) 

M-KAL-2 Inlet to Kitty 
Anne Lake S4 10/675168/5742261 600mm CMP Mod. to 

High 
TRIM 
1,230 N/0/N (10) 0 (0) 2.3 (5) 2.3 (6) 12 (0) 

Barrier (21) 
Replaced 

2008 

LNT-R2-2 Trib. to Mann 
Creek S3 10/684512/5729586 

1000mm CMP 
800mm CMP (secondary) 
600mm CMP (overflow) 

Mod. TRIM 
1,410 N/0/N (10) 25 (5) 0.7 (0) 3.6 (6) 11.2 (0) Barrier (21) 

M-R295-7 
Trib. 4 to Ejas 
Lake (lower 

crossing) 
S4 10/684463/5747461 500mm CMP Mod. FIELD 

1,070 N/0/N (10) 13 (10) 2.0 (5) 2.4 (6) 9.3 (0) Barrier (21) 

M-TL-2 E. Twin Lake 
Outlet S3 10/678347/5735345 800mm CMP Mod. TRIM 

490 N/0/N (10) 0 (0) 2.5 (5) 4.1 (6) 12.4 (0) Barrier (21) 

LNT-R91-1 Trib. to Moira 
Lake S3 10/690618/5742107 600mm CMP Low to 

Mod. 
TRIM 
3,520 N/0/N (10) 14 (0) 1.3 (5) 2.6 (6) 9 (0) Barrier (21) 

M-R295-2 
Trib. 1 to Ejas 
Lake (lower 

crossing) 
S3 10/685361/5748245 600mm CMP Low to 

Mod. 
FIELD 
1,370 N/0/N (10) 0 (0) 2.1 (5) 3.8 (6) 9 (0) Barrier (21) 
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6.1 High Risk / Confirmed Fish Barrier Scoring Table 

6.1.1 Sites where fish presence HAS been confirmed; continued: 

Watershed / 
Site Stream name Stream 

class 

UTM 
Zone/Easting/ 

Northing 
Crossing structure Habitat 

value HGI (m) Embedded 
(value) 

Outlet 
Drop  

(value) 

Culvert 
Slope % 
(value) 

 
SWR 

(value) 

 
Culvert 
Length 

[m] 
(value) 

Barrier 
(value) 

LNT-ML- 
100 

Trib. to Moira 
Lake S3 10/692620/5742395 600mm CMP Low TRIM 

1,600 N/0/N (10) 6 (0) 2.8 (5) 3.0 (6) 9 (0) Barrier (21) 

LNT-R10-
CL1 Cathy Lake outlet S4 10/676165/5730389 1200mm CMP Low to 

Mod. 
TRIM 
1,410 N/0/N (10) 5 (0) 3.5 (10) 0.8 (0) 12 (0) Barrier (20) 
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6.1 High Risk / Confirmed Fish Barrier Scoring Table 

6.1.2 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) 

CW-R3-2 Trib. 2 to 
Grizzly Lakes (S4) 10/690708/5734037 800mm CMP Low TRIM 

1,400 N/0/N (10) 34 (10) 6.2 (10) 1.7 (6) 10 (0) Barrier (36) 

CW-R3-3 Trib. 3 to 
Grizzly Lakes (S4) 10/690933/5733919 500mm CMP Low to 

Mod. 
TRIM 
2,100 N/0/N (10) 22 (5) 5.0 (10) 3.6 (6) 8.7 (0) Barrier (31) 

LNT-R7A-1 Trib. to Moose 
Lake Creek (S3) 10/681513/5729542 500mm CMP Low TRIM  

2,630 N/0/N (10) 45 (10) 1.8 (5) 3.2 (6) 9.1 (0) Barrier (31) 

M-R232-L3 Trib. to L3 (S3) 10/674025/5743152 700mm CMP Mod. TRIM  
680 N/0/N (10) 28 (5) 7.3 (10) 2.5 (6) 7 (0) Barrier (31) 

CW-R3-5 Trib. to 
Reflector Lake (S3) 10/691928/5733818 600mm CMP Low to 

Mod. 
TRIM 
1,900 N/0/N (10) CND (0) 6.2 (10) 3.1 (6) 9 (0) Barrier (26) 

CW-R3-6 
Trib. to 

Brookfield 
Creek 

(S3) 10/694004/5732136 800mm CMP 
700mm CMP (secondary) Mod. TRIM 

2,900 N/0/N (10) 6 (0) 2.9 (5) 5.4 (6) 9.5 (0) Barrier (21) 

CW-R3-7 
Trib. to 

Brookfield 
Creek 

(S3) 10/694113/5732075 1200mm CMP Mod. TRIM   
880 

N/25/N 
(10) 0 (0) 1.8 (5) 3.0 (6) 10 (0) Barrier (21) 

LNT-R91-2 Trib. to Moira 
Lake (S3) 10/689977/5742268 800mm CMP 

800mm CMP (secondary) Low TRIM 
4,100 

N/100/N 
(5) 0 (0) 4.5 (10) 1.8 (6) 12 (0) Barrier (21) 

Note regarding this table: 
• Fish presence has not been confirmed at the following sites. Further field assessment should be completed to confirm fish presence and 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.  
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6.2 Moderate Risk / Potential Fish Barrier Scoring Table 

6.2.1 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) 

CW-R3-1 Inlet to Grizzly 
Lakes  S3 10/690441/5734615 1200mm CMP High TRIM 

3,480 N/0/N (10) 0 (0) 0.3 (0) 2.7 (6) 10 (0) Potential 
Barrier (16) 

M-KAL-1 Kitty Anne Lake 
outlet (S3) 10/675608/5741458 800mm CMP 

800mm CMP (secondary) High TRIM 
2,460 N/0/N (10) 0 (0) 0.8 (0) 2.2 (6) 9 (0) Potential 

Barrier (16) 

M-DL-1 
Sicily Lake. 

Outlet/Inlet to 
Double Lakes  

S3 10/677896/5741339 1000mm CMP Mod. TRIM  
2,700 N/0/N (10) 0 (0) 0.1 (0) 2.5 (6) 12.1 (0) Potential 

Barrier (16) 

LNT-R40A-1 Trib. to Moira 
Lake S3 10/691428/5740879 Wooden box culvert 

700mm(H) X 600mm(W) Mod. FIELD 
580 N/A (0) N/A (0) N/A (0) 3.2 (6) N/A (0) Passable (6) 

 

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 fish 

habitat available upstream of the crossing. This should be determined prior to the culvert being considered for replacement.  If “FIELD” is labeled in the 
Habitat Gained Index (HGI) column, the distance of accessible fish habitat has been previously determined in the field. 

Note regarding Site LNT-R40A-1:  
• Site LNT-R40A-1 was determined to be passable under the protocol, due to it being an open bottomed wooden box culvert. However, TEC recommends 

replacement because the wooden box culvert is collapsing and the sill support logs are obstructing fish passage.  
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6.2 Moderate Risk / Potential Fish Barrier Scoring Table 

6.2.2 Sites where fish presence HAS NOT been confirmed: 

No priority moderate risk / potential fish barrier sites where fish presence has not been confirmed were identified.  

 

6.3 Low Risk / Passable Crossing Scoring Table 

No priority low risk / fish passable sites were identified.  
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6.4 Non-priority FPCI Sites 

  
 

 
 

 
Site Comments / recommendations 

CW-R2-SLI   TEC determined this crossing to be a full barrier to fish (barrier value is 39).  However, in a 
2006 FSID15 report, SRR16 identified a boulder cascade/falls, located approximately 430m 
upstream of the crossing (cascade/falls located @ UTM zone 10/693693E/5725712N).  The 
boulder cascade/falls is a confirmed barrier to fish.  As there is minimal accessible habitat to 
be gained upstream of the crossing, TEC recommends that fish passage not be restored at this 
site.  Habitat quality is rated as low. The 1600mm CMP is located @ UTM zone 
10/694038E/5725896N.  
Maintenance issues: None. 

CW-R3-4 TEC determined this crossing to be passable to fish under the protocol; due to it being an open 
bottomed structure (value is 9).  However, TEC recommends replacement of the structure 
because the wooden box culvert has collapsed and is obstructing fish passage.  TRIM shows 
that there is 550m of accessible habitat upstream of the crossing.  As there is minimal 
accessible habitat to be gained upstream of the crossing, restoring fish passage at this site is of 
low priority.  Fish presence/absence has not been determined and habitat quality is rated as 
low to moderate.  Further field assessment should be completed to confirm fish presence and 
to determine the extent of available fish habitat upstream of the crossing.  This should be 
determined before the culvert is considered for replacement.  The 250mm (H) X 600mm (W) 
wooden box culvert is located @ UTM zone 10/691460E/5734031N. 
Maintenance issues: The wooden box culvert is collapsing. 

CW-R3-8 
 

TEC determined this crossing to be a full barrier to fish (barrier value is 31).  However, TRIM 
shows that there is 440m of accessible habitat upstream of the crossing.  As there is minimal 
accessible habitat to be gained upstream of the crossing, TEC recommends that fish passage 
not be restored at this site.  Fish presence/absence has not been determined and habitat quality 
is rated as low. The 800mm CMP is located @ UTM zone 10/694266/5732036. 
Maintenance issues: Cattle damage was observed at the culvert outlet. 

LNT-BL-1 This tributary is a NCD at the crossing and is not fish habitat, as there is no defined channel 
immediately upstream or downstream of the crossing; therefore TEC did not complete a FPCI. 
There is no channelized connection downstream to Beaver Lake.  The 500mm CMP is located 
@ UTM zone 10/682246E/5729839N. 
Maintenance issues: The culvert is compressed at the inlet. 

LNT-HL-1 In a 2008 FSID, TEC confirmed that a 25% gradient over 10m, located immediately 
downstream of the crossing and a 23% gradient over 40m, immediately upstream of the 
crossing are a barrier to fish.  As this is a non fish-stream at the crossing, a FPCI was not 
completed. The 400mm CMP is located @ UTM zone 10/672944E/5729256N. 
Maintenance issues: None. 

                                                           
15 FSID – Fish-stream Identification  
16 SRR – Snowy River Resources Ltd.  

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 and FPCI field forms are available on the site photo/FPCI form disk (Attachments 1 and 2).
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6.4 Non-priority FPCI Sites; continued 

Site Comments / recommendations 

LNT-HL-2 In a 2008 FSID, TEC confirmed that a 25% gradient, located immediately downstream of the 
crossing and a 25% gradient, immediately upstream of the crossing are barriers to fish.  As 
this is a non fish-stream at the crossing, a FPCI was not completed. The 400mm CMP is 
located @ UTM zone 10/672910E/5729329N. 
Maintenance issues: None. 

LNT-R157-1 There is no crossing or watercourse at the mapped location. 

LNT-R157-2 There is no crossing or watercourse at the mapped location. 

LNT-R2-FLI TEC determined this crossing to be a full barrier to fish (barrier value is 24).  However, in a 
2006 FSID report, SRR identified a 1.5m high boulder falls/cascade, located approximately 
410m upstream of the crossing (falls/cascade located @ UTM zone 10/691910E/5725684N). 
The boulder falls/cascade is a confirmed barrier to fish.  As there is minimal accessible habitat 
to be gained upstream of the crossing, TEC recommends that fish passage not be restored at 
this site.  Habitat quality is rated as low.  The 1200mm (main) CMP and 600mm (secondary) 
CMP are located @ UTM zone 10/692104E/5725488N. 
Maintenance issues: The main culvert is compressed at the outlet. Fill slope material is 
falling down into the channel at the culvert outlet. 

LNT-R2-1 TEC determined this crossing to be a full barrier to fish (barrier value is 26).  However, in a 
2008 FSID, TEC identified a 20m long section of subsurface flow, located approximately 
175m upstream of the crossing (subsurface flow located @ UTM zone 
10/683351E/5730730N).  The section of subsurface flow is a confirmed barrier to fish.  As 
there is minimal accessible habitat to be gained upstream of the crossing, TEC recommends 
that fish passage not be restored at this site.  Habitat quality is rated as low to moderate.  The 
500mm CMP is located @ UTM zone 10/683284E/5730548N.  
Maintenance issues: Road material has fallen into the channel and is blocking the culvert 
outlet. 

LNT-R207-1 TEC determined this crossing to be passable to fish (value is 13).  In a 2006 FSID, SRR 
identified a section of subsurface flow, located approximately 690m upstream of the crossing 
(subsurface flow located 20m upstream of UTM zone 10/688663E/5739347N).  The 
subsurface flow is a confirmed barrier to fish.  Habitat quality is rated as low.  The 800mm 
CMP is located @ UTM zone 10/688247E/5738869N. 
Maintenance issues: The bottom of the culvert is bent upwards at outlet. 

LNT-R40A-2 In a 2008 FSID, TEC confirmed that at approximately 100m upstream of the crossing (at 
UTM zone 10/690814E/5740625N), there is no longer any suitable habitat available to 
support fish.  As there is minimal accessible habitat to be gained upstream of the crossing, a 
FPCI was not completed.  Fish presence is assumed downstream of UTM zone 
10/690814E/5740625N and habitat quality is rated as very low.  The 400mm CMP is located 
@ UTM zone 10/690828E/5740722N. 
Maintenance issues: None. 
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6.4 Non-priority FPCI Sites; continued 

Site Comments / recommendations 

LNT-R40A-
2A 

In a 2008 FSID, TEC identified a 15m long section of subsurface flow, located approximately 
55m upstream of the crossing.  The section of subsurface flow is a confirmed barrier to fish. 
As there is minimal accessible habitat to be gained upstream of the crossing, a FPCI was not 
completed.  Fish presence is assumed downstream of the 15m long section of subsurface flow 
and habitat quality is rated as low.  The 300mm smooth metal pipe is located @ UTM zone 
10/690642E/5740807N. 
Maintenance issues: The culvert is buried at the inlet and outlet. 

LNT-R40A-3 In a 2008 FSID, TEC identified a 0.88m high root/debris falls, located approximately 120m 
upstream of the crossing  (root/debris falls located @ UTM zone 10/689951E/5740723N). 
The falls is a confirmed barrier to fish.  As there is minimal accessible habitat to be gained 
upstream of the crossing, a FPCI was not completed.  Habitat quality is rated as low.  The 
400mm CMP is located @ UTM zone 10/689918E/5740839N. 
Maintenance issues: None. 

LNT-R7A-2 TEC determined this crossing to be a full barrier to fish (barrier value is 21).  However, in a 
2004/2005 FSID report, ARC17 identified a series of cascades with an 18% gradient, located 
approximately 400m upstream of the crossing.  The cascades are a confirmed barrier to fish. 
As there is minimal accessible habitat to be gained upstream of the crossing, TEC 
recommends that fish passage not be restored at this site.  Habitat quality is rated as low.  The 
600mm CMP is located @ UTM zone 10/681017E/5729527N. 
Maintenance issues: The culvert is too short. There is stream erosion at inlet. 

LNT-R7A-3 In a 2008 FSID, TEC confirmed that a 24% gradient over 12m, located immediately 
downstream of the crossing is a barrier to fish.  There is no channelized connection north to 
lake 00119LNTH.  As this is a non fish-stream at the crossing, a FPCI was not completed. 
The 400mm CMP is located @ UTM zone 10/676238E/5727577N. 
Maintenance issues: None. 

LNT-R91-A TEC confirmed that this crossing is a road drainage ditch and not fish habitat, as there is no 
defined channel immediately upstream of the crossing; therefore TEC did not complete a 
FPCI.  The wood box culvert is located @ UTM zone 10/690471E/5742129N. 
Maintenance issues: The culvert is collapsed. 

LNT-R91-B TEC confirmed that this crossing is a road drainage ditch and not fish habitat, as there is no 
defined channel immediately upstream or downstream of the crossing; therefore TEC did not 
complete a FPCI.  The 600mm CMP is located @ UTM zone 10/690034E/5742268N. 
Maintenance issues: None. 

LNT-R91-3 TEC determined this crossing to be a full barrier to fish (barrier value is 26).  However, 
TRIM shows 980m of accessible habitat upstream of the crossing.  As there is minimal 
accessible habitat to be gained upstream of the crossing, TEC recommends that fish passage 
not be restored at this site.  Fish presence has not been confirmed and habitat quality is rated 
as low.  The 800mm CMP is located @ UTM zone 10/689555E/5742282N. 
Maintenance issues: The culvert inlet is plugged with woody debris and bedload material. 

                                                           
17 ARC – Arc Environmental Ltd.  
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6.4 Non-priority FPCI Sites; continued 

Site Comments / recommendations 

M-DL-2 In a 2008 FSID, TEC identified a 0.30m high LWD/boulder falls with a 12m long section of 
vegetated channel, located downstream of the crossing (falls located @ UTM zone 
10/677757E/5741015N).  The falls and vegetated section of channel is a confirmed barrier to 
fish.  As this is a non fish-stream at the crossing, a FPCI was not completed.  The 600mm 
CMP is located @ UTM zone 10/677782E/5740931N. 
Maintenance issues: None. 

M-DL-3 
(upper 
crossing for 
M-DL-2) 

In a 2008 FSID, TEC identified a 0.30m high LWD/boulder falls with a 12m long section of 
vegetated channel, located downstream of the crossing.  The falls and vegetated section of 
channel is a confirmed barrier to fish.  As this is a non fish-stream at the crossing, a FPCI was 
not completed. 
Maintenance issues: None. 

M-DL-4 This tributary is a NCD at the crossing and is not fish habitat, as there is no defined channel 
immediately upstream or downstream of the crossing; therefore TEC did not complete a 
FPCI.  The 300mm CMP is located @ UTM zone 10/677595E/5740812N. 
Maintenance issues: None. 

M-KAL-3 
(upper 
crossing for 
M-KAL-4) 

In a 2008 FSID, TEC identified a 25% gradient over 20m immediately upstream of the 
crossing, which prevents the upstream movement of fish. The channel is vegetated both 
upstream and downstream of the crossing and does not appear to be fish habitat; therefore 
TEC did not complete a FPCI.  However, fish presence/absence has not been confirmed due 
to two waterbodies (01670MAHD & 01672MAHD) located at the headwaters.  Fish 
presence/absence has not been confirmed in the two waterbodies.  Fish presence/absence 
should be confirmed before a FPCI is completed.  The CMP is located @ UTM zone 
10/676230E/5743269N. 
Maintenance issues: None. 

M-KAL-4 
(upper 
crossing for 
M-KAL-2) 

This tributary is a NCD upstream of the crossing and does not appear to be fish habitat, due to 
a vegetated channel; therefore TEC did not complete a FPCI.  However, fish 
presence/absence has not been confirmed due to two waterbodies (01670MAHD & 
01672MAHD) located at the headwaters.  Fish presence/absence has not been confirmed in 
the two waterbodies.  Fish presence/absence should be confirmed before a FPCI is completed. 
The 450mm CMP is located @ UTM zone 10/676077E/5743072N. 
Maintenance issues: None. 

M-R1680-
HL1 

TEC determined this crossing to be a full barrier to fish (barrier value is 26).  However, 
during the FPCI field assessment, TEC identified a 0.75m high falls and a 6.3m long bedrock 
chute with a 45% gradient, located approximately 40m downstream of the crossing.  The falls 
and chute prevent the upstream movement of fish; therefore, TEC recommends that fish 
passage not be restored at this site.  Fish presence has been confirmed, as fish are moving 
downstream out of Herby Lake.  Habitat quality is rated as low.  The 800mm CMP is located 
@ UTM zone 10/673684E/5734276N. 
 Maintenance issues: None. 

M-R20-A TEC confirmed that this crossing is a road drainage ditch and not fish habitat, as there is no 
defined channel immediately upstream or downstream of the crossing; therefore TEC did not 
complete a FPCI.  The 400mm CMP is located @ UTM zone 10/679128E/5733837N. 
Maintenance issues: None. 
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6.4 Non-priority FPCI Sites; continued 

Site Comments / recommendations 

M-R20-B TEC confirmed that this crossing is a road drainage ditch and not fish habitat, as there is no 
defined channel immediately upstream or downstream of the crossing; therefore TEC did not 
complete a FPCI.  The 400mm CMP is located @ UTM zone 10/678790E/5734727N. 
Maintenance issues: None. 

M-R20-C This tributary is a NCD at the crossing and is not fish habitat, as there is no defined channel 
immediately upstream or downstream of the crossing; therefore TEC did not complete a 
FPCI.  The 500mm CMP is located @ UTM zone 10/678584E/5735023N. 
Maintenance issues: None. 

M-R20-D This tributary is a seepage area at the crossing and is not fish habitat, as there is no defined 
channel immediately upstream or downstream of the crossing; therefore TEC did not 
complete a FPCI.  The 400mm CMP is located @ UTM zone 10/678376E/5735244N. 
Maintenance issues: None. 

M-R20-E There is no crossing or watercourse at the mapped location. 

M-R295-1 TEC confirmed that this crossing is a road drainage ditch and not fish habitat, as there is no 
defined channel immediately upstream or downstream of the crossing; therefore TEC did not 
complete a FPCI.  The plastic culvert is located @ UTM zone 10/685361E/5748245N. 
Maintenance issues: The plastic culvert is sitting on top of the road surface. 

M-R295-3 TEC confirmed that a NVC approximately 82m downstream of the road crossing is a 
confirmed barrier to fish movement upstream.  As this is a non fish-stream at the crossing, a 
FPCI was not completed.  There is no channelized connection downstream of the NVC to 
Ejas Lake.  The 300mm CMP is located @ UTM zone 10/685224E/5747874N. 
Maintenance issues: None. 

M-R295-4 TEC confirmed that a NVC approximately 25m downstream of the road crossing is a 
confirmed barrier to fish movement upstream.  As this is a non fish-stream at the crossing, a 
FPCI was not completed.  There is no channelized connection downstream of the NVC to 
Ejas Lake. The 300mm CMP is located @ UTM zone 10/684667E/5747579N. 
Maintenance issues: The culvert outlet is buried. 

M-R295-5 TEC confirmed that a NVC approximately 50m downstream of the road crossing is a 
confirmed barrier to fish movement upstream.  As this is a non fish-stream at the crossing, a 
FPCI was not completed.  There is no channelized connection downstream of the NVC to 
Ejas Lake.  The 500mm CMP is located @ UTM zone 10/684621E/5747546N. 
Maintenance issues: The culvert outlet is plugged. 

M-R295-6 TEC confirmed that this crossing is a road drainage ditch and not fish habitat, as there is no 
defined channel immediately upstream or downstream of the crossing; therefore TEC did not 
complete a FPCI.  The 300mm CMP is located @ UTM zone 10/684582E/5747527N. 
Maintenance issues: The culvert outlet is buried. 
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6.4 Non-priority FPCI Sites; continued 

Site Comments / recommendations 

M-R297-1  
(upper 
crossing #1 
for M-R295-2) 

The culvert appears to be a barrier to fish, due to a 25cm high outlet drop.  However, in a 
2008 FSID, TEC confirmed that there is no longer any habitat to support fish approximately 
60m upstream of the crossing, due to a non-defined vegetated channel (non defined channel 
located @ UTM zone 10/685930E/5747980N).  As there is minimal accessible habitat to be 
gained upstream of the crossing, a FPCI was not completed.  The 600mm CMP is located @ 
UTM zone 10/685868E/5747970N. 
Maintenance issues: If the crossing is not required, the structure should be removed. 

M-R297-2  
(upper 
crossing #2 
for M-R295-2) 
 

The culvert appears to be a barrier to fish, due to a 34cm high outlet drop.  However, in a 
2008 FSID, TEC identified a 20m long boulder/LWD cascade with a 25% gradient, located 
approximately 475m upstream of the crossing (cascade located @ UTM zone 
10/686152E/5747931N).  The falls is a permanent barrier to the upstream movement of fish. 
As there is minimal accessible habitat to be gained upstream of the crossing, a FPCI was not 
completed.  The 600mm CMP is located @ UTM zone 10/685829E/5748170N. 
Maintenance issues: If the crossing is not required, the structure should be removed. 

M-R297-3 
(upper 
crossing #3 
for M-R295-2) 
 

The culvert appears to be a barrier to fish, due to the outlet being completely buried. 
However, in a 2008 FSID, TEC identified a 0.55m high LWD falls, located approximately 
730m upstream of the crossing (falls located @ UTM zone 10/686601E/5748080N).  The 
falls is a permanent barrier to the upstream movement of fish.  As there is minimal accessible 
habitat to be gained upstream of the crossing, a FPCI was not completed.  Habitat quality is 
rated as low to moderate.  The 400mm CMP is located @ UTM zone 10/685879E/5748263N. 
Maintenance issues: The culvert outlet is completely buried resulting in water flowing along 
side the culvert through the road surface.  If the crossing is not required, the structure should 
be removed. 

M-SL-1 TEC determined this crossing to be a full barrier to fish (barrier value is 26).  However, in a 
2008 FSID, TEC identified a 0.87m high bedrock chute, located approximately 290m 
upstream of the crossing (bedrock chute is located @ UTM zone 10/678866E/5741812N). 
The bedrock chute is a confirmed barrier to fish.  As there is minimal accessible habitat to be 
gained upstream of the crossing, TEC recommends that fish passage not be restored at this 
site.  Fish presence/absence has not been determined and habitat quality is rated as low.  The 
600mm CMP is located @ UTM zone 10/678619E/5741945N. 
Maintenance issues: The culvert is too short. Road material has fallen into the channel and is 
blocking the culvert outlet. There is a 2” by 2” hole at the top of the culvert inlet. 

M-SL-2A 
(upper 
crossing for 
M-SL-2) 

In a 2008 FSID, TEC identified a 17m section of subsurface flow, located approximately 
240m downstream of the crossing (subsurface flow located @ UTM zone 
10/679226E/5742388N).  The section of subsurface flow is a confirmed barrier to fish.  As 
this is a non fish-stream at the crossing, a FPCI was not completed.  The CMP is located @ 
UTM zone 10/679429E/5742380N. 
Maintenance issues: None. 

M-SL-2B There is no crossing or watercourse at the mapped location. 
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6.4 Non-priority FPCI Sites; continued 

Site Comments / recommendations 

M-SL-3 This tributary is a NCD downstream of the crossing and there is no habitat to support fish 
upstream of the crossing.  As there is no habitat to be gained, a FPCI was not completed.  The 
CMP is located @ UTM zone 10/678640E/5742012N. 
Maintenance issues: The culvert is too short, resulting in road surface material falling down 
slope and blocking the culvert outlet.  TEC recommends adding a culvert extension and rock 
armoring the culvert outlet. 

M-SR-2 
(SRR site #4) 

TEC determined this crossing to be a full barrier to fish (barrier value is 31).  However, in a 
2005 FPCI report, SRR strongly recommends that fish passage not be restored at this site due 
to limited accessible habitat upstream of the culvert.  SRR identified a 0.7m high falls, 
located approximately 25m upstream of the crossing.  The falls is a permanent barrier to the 
upstream movement of fish. As there is minimal habitat to be gained upstream of the 
crossing, TEC also recommends that fish passage not be restored at this site. Habitat quality 
is rated as low to moderate.  The 500mm smooth plastic pipe is located @ UTM zone 
10/670206/5734502. 
Maintenance issues: SRR recommends armoring the culvert outlet to reduce fill slope 
erosion and consider installing a second overflow culvert to increase effective culvert area. 

M-TL-1 There is no crossing or watercourse at the mapped location. 

M-TL-3 This tributary is a NCD at the crossing and does not appear to be fish habitat, as there is no 
defined channel immediately upstream or downstream of the crossing; therefore TEC did not 
complete a FPCI.  However, fish presence/absence has not been confirmed due to a 
waterbody (01847MAHD) located at the headwaters.  Fish presence/absence has not been 
confirmed in the waterbody.  Fish presence/absence should be confirmed before a FPCI is 
completed. The 600mm CMP is located @ UTM zone 10/678686E/5734903N. 
Maintenance issues: None. 

M-U20-1  
(upper 
crossing for 
M-R297-2) 

In a 2008 FSID, TEC identified a 35m long boulder/LWD cascade with a 32% gradient, 
located immediately downstream of the crossing.  The falls is a confirmed barrier to fish.  As 
this is a non fish-stream at the crossing, a FPCI was not completed.  The two 600mm CMP’s 
are located @ UTM zone 10/686147E/5747902N. 
Maintenance issues: One of the culverts is crushed at the inlet. 

M-U20-2  
(upper 
crossing for 
M-R297-3) 

In a 2008 FSID, TEC identified a 0.55m high LWD falls, located downstream of the crossing. 
The falls is a confirmed barrier to fish.  As this is a non fish-stream at the crossing, a FPCI 
was not completed.  The 400mm CMP is located @ UTM zone 10/686806E/5747996N. 
Maintenance issues: None. 

M-U20-2A There is no crossing or watercourse at the mapped location. 

M-U20-3 This tributary does not appear to be fish habitat at the crossing.  However, the crossing 
located further downstream (on Road 295) should be assessed first, before an FPCI is 
completed at this crossing.  TEC did not assess the lower crossing due to no access (de-
activated road).  Fish presence/absence has not been determined.  The 600mm CMP is located 
@ UTM zone 10/687046E/5748211N. 
Maintenance issues: None. 
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6.4 Non-priority FPCI Sites; continued 

Site Comments / recommendations 

M-U20-4 TEC confirmed that this crossing is a road drainage ditch and not fish habitat, as there is no 
defined channel immediately upstream of the crossing; therefore TEC did not complete a 
FPCI.  The 500mm CMP is located @ UTM zone 10/687344E/5748376N. 
Maintenance issues: None. 

M-U20-4A There is no crossing or watercourse at the mapped location. 

M-U20-5 The two crossings located further downstream (on Roads 291 & 295) should be assessed first, 
before an FPCI is completed at this crossing.  TEC did not assess the lower crossings due to 
no access (de-activated road).  During the field assessment, TEC located a 0.4m high bedrock 
falls and a 0.35m high LWD/cobble obstruction with a 42% grade over 3m, 10m upstream of 
the crossing.  The falls and obstruction may prevent fish movement upstream. Fish 
presence/absence has not been determined.  The 400mm CMP is located @ UTM zone 
10/688588E/5748222N. 
Maintenance issues: None. 

M-U20-6 The two crossing located further downstream (on Roads 291 & 295) should be assessed first, 
before an FPCI is completed at this crossing.  TEC did not assess the lower crossings due to 
no access (de-activated road).  Fish presence/absence has not been determined.  The 500mm 
CMP is located @ UTM zone 10/688686E/5748212N. 
Maintenance issues: None. 

M-U20-8  This tributary does not appear to be fish habitat at the crossing.  However, the crossings 
located further downstream (on Roads 291 & 295) should be assessed first, before an FPCI is 
completed at this crossing.  TEC did not assess the lower crossing due to no access (de-
activated road).  Fish presence/absence has not been determined.  The 500mm CMP is located 
@ UTM zone 10/689595E/5747979N. 
Maintenance issues: None. 

M-U20-9 TEC confirmed that this crossing is a road drainage ditch and not fish habitat, as there is no 
defined channel immediately upstream of the crossing; therefore TEC did not complete a 
FPCI.  The CMP is located @ UTM zone 10/690279E/5747737N. 
Maintenance issues: None. 

M-U20-10 This tributary does not appear to be fish habitat at the crossing.  However, the crossings 
located further downstream (on Roads 291 & 295) should be assessed first, before an FPCI is 
completed at this crossing.  TEC did not assess the lower crossing due to no access (de-
activated road).  Fish presence/absence has not been determined.  The CMP is located @ 
UTM zone 10/690540E/5747719N. 
Maintenance issues: None. 

M-U20-11 This tributary is a NCD upstream and downstream of the crossing and there is no habitat to 
support fish at the crossing.  As there is no habitat to be gained, a FPCI was not completed. 
The 600mm CMP is located @ UTM zone 10/690759E/5747716N. 
Maintenance issues:  The culvert is rusted completely through to the bottom of the channel 
at the inlet. 
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6.4 Non-priority FPCI Sites; continued 

Site Comments / recommendations 

M-U20-12 The crossings located further downstream (on Roads 291 & 295) should be assessed first, 
before an FPCI is completed at this crossing.  TEC did not assess the lower crossing due to no 
access (de-activated road).  Fish presence/absence has not been determined.  The 600mm 
CMP is located @ UTM zone 10/690823E/5747721N. 
Maintenance issues: The culvert appears to be undersized. 

M-U20-13 This tributary is a NCD at the crossing and is not fish habitat, as there is no defined channel 
immediately upstream or downstream of the crossing; therefore TEC did not complete a 
FPCI.  The 400mm CMP is located @ UTM zone 10/691529E/5747370N. 
Maintenance issues: None. 

M-U20-14 This tributary is a NCD at the crossing and is not fish habitat, as there is no defined channel 
immediately upstream or downstream of the crossing; therefore TEC did not complete a 
FPCI.  The 400mm CMP is located @ UTM zone 10/691912E/5747289N. 
Maintenance issues: None. 
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6.5 Maintenance Issues Table 

 
 
 
 
 
Site Comments / recommendations 

LNT-R2-2 TEC determined this crossing to be a full barrier to fish (barrier value is 21).  Fish 
presence has been confirmed at the crossing.  The crossing is located at 11 ¾ km on Road 
2, @ UTM zone 10/684512E/5729586N. 
Maintenance issues: Road material has fallen into the channel at the culvert outlet. 

M-SL-2 TEC determined this crossing to be a full barrier to fish (barrier value is 26).  Fish 
presence has been confirmed at the crossing.  The crossing is located at 22 ¾ km on Road 
20, @ UTM zone 10/678647E/5742123N. 
Maintenance issues: Road material has fallen into the channel and is blocking the culvert 
outlet. 

M-TL-2 
 

TEC determined this crossing to be a full barrier to fish (barrier value is 21).  Fish 
presence has been confirmed at the crossing.  The crossing is located at 2km on Road 20, 
@ UTM zone 10/678347E/5735345N.  
Maintenance issues: Road material has fallen into the channel at the culvert outlet. 

 

Note regarding this table: 
• This table outlines sites that have maintenance issues and are listed in the high risk/confirmed barrier 

scoring table. 
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  7.0 Map Location of Sites by Watershed 

Figure 2: Clearwater (CW) Watershed
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Crossing/stream status 

 High Risk / Confirmed barrier to fish passage 
 Mode1rate Risk / Potential barrier to fish passage 
 Low Risk / Not a barrier to fish passage 
 FPCI not completed or a barrier to fish passage, but 

replacement not recommended (see table for rationale)  
 Bridge: A site label denotes an assessment by TEC 
 Crossing structure removed 
 No crossing structure exists at location 
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Figure 3: Overview map of the Lower North Thompson (LNT) Watershed 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Inset map A 

Figure 6: Inset map C 
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Figure 4: Lower North Thompson (LNT) Watershed; Inset map A 
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Figure 5: Lower North Thompson (LNT) Watershed; Inset map B  
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 Crossing structure removed 
 No crossing structure exists at location 
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Figure 6: Lower North Thompson (LNT) Watershed; Inset map C 

 

Road 2
Road 7A 

LNT-R2-1 

LNT-R2-2 

Frank Lake

Mann Creek

09P.079 

09P.069 

Crossing/stream status 

 High Risk / Confirmed barrier to fish passage 
 Moderate Risk / Potential barrier to fish passage 
 Low Risk / Not a barrier to fish passage 
 FPCI not completed or a barrier to fish passage, but 

replacement not recommended (see table for rationale)  
 Bridge: A site label denotes an assessment by TEC 
 Crossing structure removed 
 No crossing structure exists at location 

LNT-R2-FLI

LNT-R157-1 

LNT-R157-2 



Trumbley Environmental Consulting Ltd. 

            
FPCI: Various Sites on TFL 18 – Trumbley Environmental Consulting Limited - 2008 – Page 34  

Figure 7: Overview map of the Mahood (M) Watershed 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8: Inset map D 

Figure 9: Inset map E 

Figure 10: Inset map F 
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Figure 8: Mahood (M) Watershed; Inset map D 
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Figure 9: Mahood (M) Watershed; Inset map E  
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Figure 10: Mahood (M) Watershed; Inset map F  
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8.0 Cost Benefit Analysis Table 

8.1 High Risk / Confirmed Barrier Sites where fish presence/absence HAS been confirmed: 

 

 

 
Watershed / 

Site 
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 Benefit18

1 Cost Benefit 2 

M-SR-3 TRIM 
2.0 

OBS19-
arch 1.3 15 19.8 22 

SS20-
embedded 

CMP 
Approx. cost on a 2400mm 

CMP, 15m long 28 0.091 0.071 

M-SR-1 TRIM  
4.5 

OBS-
bridge 8.6 4.33 37.2 62 

None, 
depth of fill 

is 0.50m 
N/A N/A N/A N/A 0.073 N/A 

LNT-ML-100 TRIM 
1.6 OBS-arch 2.2 9 19.8 22 

SS-
embedded 

CMP 

Approx. cost on a 2400mm 
CMP, 10m long 25 0.073 0.064 

M-R295-7 FIELD 
1.1 OBS-arch 1.4 9.3 13.0 15 

SS-
embedded 

CMP 

Approx. cost on a 2400mm 
CMP, 10m long 25 0.073 0.044 

M-BLL-1 TRIM  
5.8 

OBS-
bridge 10.5 4.33 45.5 84 OBS-arch 4.2 13 54.6 55 0.069 0.105 

                                                           
18 Cost benefit – Determined by dividing the HGI by the cost estimate of the structure 
19 OBS – Open bottom structure (eg. Bridge or arch structure) 
20 SS – Streambed simulation structure (eg. Embedded CMP) 

Note regarding tables 8.1 and 8.2: 
• The cost estimate totals are approximate costs only (based on a 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 was applied. 
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8.0 Cost Benefit Analysis Table; continued 

8.1 High Risk / Confirmed Barrier Sites where fish presence/absence HAS been confirmed: 
Watershed / 

Site 
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 

LNT-R91-1 TRIM 
3.5 

OBS-
bridge 8.6 4.33 37.2 62 OBS-arch 1.9 9 17.1 19 0.056 0.184 

M-WML-1 TRIM 
4.5 

OBS-
bridge 12.4 4.33 53.8 90 EM21 and 

BW22 N/A N/A N/A N/A 0.050 N/A 

M-R295-2 FIELD 
1.4 OBS-arch 2.8 9 25.2 29 

SS-
embedded 

CMP 

Approx. cost on a 2400mm 
CMP, 10m long 25 0.048 0.056 

LNT-HL-3 TRIM  
1.2 OBS-arch 2.2 9 19.8 28 

SS-
embedded 

CMP 

Approx. cost on a 2400mm 
CMP, 10m long 25 0.043 0.048 

LNT-R6-2 TRIM 
3.6 OBS 10.6 4.33 45.9 85 EM and 

BW N/A N/A N/A N/A 0.042 N/A 

M-U20-7 TRIM 
2.6 OBS 9.3 4.33 40.3 68 

None, 
depth of fill 

is 0.55m 
N/A N/A N/A N/A 0.038 N/A 

M-R20-EL FIELD 
0.9 OBS-arch 1.9 12.5 23.8 27 

SS-
embedded 

CMP 
Approx. cost on a 2400mm 

CMP, 12m long 25 0.033 0.036 

LNT-R208-1 TRIM 
2.1 

OBS-
bridge 10.4 4.33 45.0 84 

None, 
depth of fill 

is 0.10m 
N/A N/A N/A N/A 0.025 N/A 

                                                           
21 EB – Embeddment (add substrate material inside CMP to reduce velocity) 
22 BW – Backwatering  
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8.0 Cost Benefit Analysis Table; continued 

8.1 High Risk / Confirmed Barrier Sites where fish presence/absence HAS been confirmed: 
Watershed / 

Site 
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 

LNT-R10-
CL1 

TRIM 
1.4 

OBS-
bridge 8 4.33 34.6 58 OBS-arch 1.2 12 14.1 16 0.024 0.088 

LNT-R2-2 TRIM 
1.4 

OBS-
bridge 10.6 4.33 45.9 85 

None, 
depth of fill 

is 0.65m 
N/A N/A N/A N/A 0.016 N/A 

LNT-R6-12K TRIM 
1.0 

OBS-
bridge 10.6 4.33 45.9 85 OBS-arch 4.3 16 68.8 78 0.012 0.013 

M-SL-2 FIELD 
0.7 

OBS-
bridge 8.3 4.33 35.9 60 OBS-arch 1.6 9 14.4 16 0.012 0.044 

LNT-R6-1 TRIM  
0.6 

OBS-
bridge 10.7 4.33 46.3 86 OBS-arch 4.4 18 79.2 83 0.007 0.007 

M-TL-2 TRIM 
0.5 

OBS-
bridge 10.3 4.33 44.6 84 

None, 
depth of fill 

is 0.18m 
N/A N/A N/A N/A 0.006 N/A 

 

 



Trumbley Environmental Consulting Ltd. 

            
FPCI: Various Sites on TFL 18 – Trumbley Environmental Consulting Limited - 2008 – Page 41  

8.0 Cost Benefit Analysis Table; continued 

8.2 High Risk / Confirmed Barrier Sites where fish presence/absence HAS NOT been confirmed: 
Watershed / 

Site 
HGI 
(km) 

Proposed 
Solution 1 

Span 
(m) 

Length 
(m) 

Crossing 
Area (m2)

Cost Estimate 
1 ($K) Proposed Solution 2 Length (m) Cost Estimate 

2 ($K) Cost Benefit 1 Cost Benefit 2 

LNT-R7A-1 TRIM  
2.6 OBS-arch 1.9 9.1 17.3 20 Install overflow pipe if fish 

absence is confirmed 9 N/A 0.130 N/A 

LNT-R91-2 TRIM 
4.1 

OBS-
bridge 9.8 4.33 42.4 71 Install overflow pipe if fish 

absence is confirmed 12 N/A 0.041 N/A 

CW-R3-6 TRIM 
2.9 

OBS-
bridge 11.3 4.33 48.9 82 No fix if fish absence is 

confirmed N/A N/A 0.035 N/A 

CW-R3-3 TRIM 
2.1 

OBS-
bridge 8.8 4.33 38.1 64 Install overflow pipe if fish 

absence is confirmed 8.7 N/A 0.033 N/A 

CW-R3-5 TRIM 
1.9 

OBS-
bridge 7.9 4.33 34.2 57 Install overflow pipe if fish 

absence is confirmed 9 N/A 0.033 N/A 

CW-R3-2 TRIM 
1.4 

OBS-
bridge 8.3 4.33 35.9 60 Install overflow pipe if fish 

absence is confirmed 10 N/A 0.023 N/A 

CW-R3-7 TRIM  
0.9 OBS-arch 4.3 10.0 42.6 48 No fix if fish absence is 

confirmed N/A N/A 0.019 N/A 

M-R232-L3 TRIM  
0.7 

OBS-
bridge 8.8 4.33 38.1 64 

RM23 – if crossing not needed 
or install overflow pipe if fish 

absence is confirmed 
7 N/A 0.011 N/A 

 
 

                                                           
23 RM – Remove structure 
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9.0 Implementation Plan 

The intent of the implementation plan is to consult with all interested parties to develop a list of structures, where fish passage 
should be restored.  A draft copy of this report was forwarded to Dave Dobi, Planning Forester at Canadian Forest Products Ltd.  
Communication between Canadian Forest Products Ltd., Vavenby Division and Trumbley Environmental Consulting Ltd. has 
resulted in a list of priority structures to be replaced.  Sites where the HGI value was calculated using TRIM data may require a 
follow-up field assessment to verify the extent and quality of the habitat to be gained.  The proposed ranking of sites for 
replacement should be updated annually as fish presence/absence data becomes available.   

 

9.1 Canfor Priority High Risk / Confirmed Barrier Sites where fish presence/absence HAS been confirmed: 

 

 

Watershed / Site 
UTM 

Zone/Easting/ 
Northing 

HGI 
(km) 

Habitat 
value 

Proposed 
Solution 1 

Proposed 
Solution 2 

Cost 
Estimate 1 

($K) 

Cost 
Estimate 2 

($K) 

Cost 
Benefit 1 

Cost 
Benefit 2 

FPCI Score 
Barrier 

Canfor 
Priority 
Ranking 

LNT-R6-2 10/686113/5737552 TRIM 3.6 High OBS-bridge EM and BW 85 N/A 0.042 N/A Barrier (21) 1 

LNT-R208-1 10/686277/5738802 TRIM 2.1 High OBS-
bridge None 84 N/A 0.025 N/A Barrier (21) 1 

LNT-R6-12K 10/688131/5741507 TRIM 1.0 High OBS-bridge OBS-arch 85 78 0.012 0.013 Barrier (39) 1 

LNT-R6-1 10/684813/5736123 TRIM0.6 Mod. to 
High OBS-bridge OBS-arch 86 83 0.007 0.007 Barrier (24) 1 

 

Note regarding table 9.1: 
• The listed priority sites should be re-assessed on an on-going basis as additional fish presence information is acquired for sites where fish 

presence/absence has not yet been confirmed.  This will ensure that the highest priority sites will be addressed first. 
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9.1 Canfor Priority High Risk / Confirmed Barrier Sites where fish presence/absence HAS been confirmed, continued: 

Watershed / Site 
UTM 

Zone/Easting/ 
Northing 

HGI 
(km) 

Habitat 
value 

Proposed 
Solution 1 

Proposed 
Solution 2 

Cost 
Estimate 1 

($K) 

Cost 
Estimate 2 

($K) 

Cost 
Benefit 1 

Cost 
Benefit 2 

FPCI Score 
Barrier 

Canfor 
Priority 
Ranking 

M-SR-3 10/670843/5733286 TRIM 2.0 Low to 
Mod. OBS-arch 

SS-
embedded 

CMP 
22 28 0.091 0.071 Barrier (29) 2 

M-SR-1 10/673286/5735380 TRIM 1.5 Mod. OBS-
bridge None 62 N/A 0.073 N/A Barrier (31) 2 

M-BLL-1 10/669606/5733526 TRIM 5.8 Mod. to 
High OBS-bridge OBS-arch 84 55 0.069 0.105 Barrier (26) 2 

M-WML-1 10/686004/5751581 TRIM 4.5 Mod. OBS-bridge EM and BW 90 N/A 0.050 N/A Barrier (31) 2 

LNT-R2-2 10/684512/5729586 TRIM 1.4 Mod. OBS-
bridge None 85 N/A 0.016 N/A Barrier (21) 2 

M-SL-2 10/678647/5742123 FIELD 0.7 Mod. to 
High OBS-bridge OBS-arch 60 16 0.012 0.044 Barrier (26) 2 

M-TL-2 10/678347/5735345 TRIM 0.5 Mod. OBS-
bridge None 84 N/A 0.006 N/A Barrier (21) 2 
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Attachments 1 and 2: 

 
Site Photos and Field Forms 

                                     (refer to site photo/field form disk) 


