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1.0 Introduction 

BC Timber Sales, Okanagan Shuswap Business Area, contracted Snowy River Resources Ltd. to 
undertake Fish Passage Culvert Inspections (FPCIs) in a number of watersheds in their operating 
area within Okanagan TSA 22 (see Figure 1).  

The data collected from the FPCI assessments will be used to prescribe measures to mitigate 
potential culvert barriers and to subsequently increase the area of accessible habitat for fish. All 
culverts assessed were installed prior to June 15, 1995 when fish passage at stream crossings was 
required under the Forest Planning and Practices Regulation (Section 3.0, this report).  

This project was undertaken with funding from 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 & 
Argent, 19971). Adult and young fish need to migrate throughout a stream system year-round in 
order to find suitable habitat. As stream flows increase and decrease, fish search for areas that meet 
their needs for feeding, resting, spawning and rearing young. Artificial structures in a stream 
channel, usually at road crossings, may restrict or eliminate the ability of fish to move upstream 
and downstream.  

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

A) Culverts in roads that cross fish-bearing streams. These obstructions can have negative 
impacts on fish habitat and fish populations, including sediment loading and reduction of 
habitat due to passage constraints. The three most common causes of fish passage 
problems at culverts are: 

1. An outfall drop at the downstream end of a culvert which is too high for resident 
and/or migratory fish to jump (approximately 15 cm or greater in height for non-
anadromous species); 

2. Flow velocities in the culvert barrel are too high to permit fish movement upstream. 
(0.6 m/s maximum for juveniles and 1.2 m/s maximum for adults – trout and char) and; 

3. Water depths are insufficient for fish passage (minimum water depth of 200mm for 
resident game fish and juvenile anadromous salmonids) (Poulin & Argent, 19971). 

In addition, culverts are susceptible to debris build-up and/or turbulence at the culvert inlet, 
which can result in fish passage difficulties. 

B) Vehicle fords on fish-streams can result in velocity barriers due, in part, to increased 
gradient from culvert removal and the subsequent scour of the channel bed, and/or stream 
diversion due to sediment erosion influx from the channel banks. 

                                                           
1 Poulin, V.A. and H.W. Argent, 1997. Stream Crossing Guidebook for Fish Streams, a Working Draft. Prepared for 
British Columbia Ministry of Forests. 80 pages.  
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3.0 Legal Requirements to Provide Fish Passage 

The legal requirement to ensure fish passage on Crown forest lands can be found in two statutes: 

1. The federal Fisheries Act2 (S. 20) (applies to all fish-stream crossing structures, irrespective of 
when they were installed). Section 20 reads as follows: 

Section 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. 

 

2. The Forest Planning and Practices Regulation3 (S. 56) requires a person to maintain fish 
passage on stream crossing structures installed after June 15, 1995. Sections 56 reads as 
follows:  

56(1) An authorized person who carries out a primary forest activity must ensure that the 
primary forest activity does not have a material adverse effect on fish passage in a fish stream. 

 
(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) Despite subsections (1) and (2), an authorized person may temporarily allow a material 
adverse effect on fish passage to construct, maintain or deactivate a road, including a stream 
crossing, if 

(a) fish are not migrating or spawning, and 
(b) the source of the material adverse effect is removed immediately on completion of the 
construction, maintenance or deactivation. 

 

4.0 Methodology for Assessing Known and Suspected Barriers to Fish Passage 

British Columbia and, in particular, Washington State, both currently address fish passage 
problems through the use of guidebooks and regulations. While guidelines for Washington State 
and British Columbia are different in structure, both offer the premise that improper installation 
and maintenance of a crossing structure can result in fish passage problems. 

Procedures described in the Fish Passage Culvert Inspection (FPCI) procedure (Parker, 20004), 
have been developed to identify culverts which may be a barrier to fish passage. Other assessment 
procedures, such as the Fish Habitat Assessment Procedure (Johnston and Slaney, 19965), Fish-

                                                           
2 See http://laws.justice.gc.ca/en/F-14/60751.html for the full text of the Fisheries Act. 
3 http://www.for.gov.bc.ca/tasb/legsregs/frpa/frparegs/forplanprac/fppr.htm#section56  
4 Parker, M.A., 2000. Fish Passage Culvert Inspection Procedures. Watershed Restoration Technical Circular No. 11. 
(http://wlapwww.gov.bc.ca/wld/documents/wrp/wrtc_11.pdf).  
5 Johnston, N.T. and P.A. Slaney, 1996. Fish Habitat Assessment Procedures. Watershed Restoration Technical Circular 
No. 8. (http://www.for.gov.bc.ca/hfd/library/ffip/Johnston_NT1996.pdf).  
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stream Crossing Guidebook6, and recently, Fish Passage Design at Road Culverts (Washington 
State Department of Fish and Wildlife, 1999) include an evaluation of culverts.  

The FPCI procedure ensures that all culverts in a watershed are inspected, that there is direct 
assessment of the degree to which a culvert acts as a barrier to fish movement, and that preliminary 
prescriptions to address problem culverts are produced. FPCI Procedures include a description of 
culvert characteristics, stream characteristics, fish presence or absence, barrier evaluation, and 
preparation of preliminary prescriptions (contained on FPCI Form A – Appendix 1).  

4.1 Pre-field selection of potential culvert barriers 

4.1.1 Selection of study area 

The FPCI assessment units were pre-selected by BCTS. This project is an extension of FPCI 
assessments conducted in 2006/2007.  

4.1.2 Available fish presence/absence data 

Within the units selected BCTS, the selection of culverts requiring assessment was guided, in part, 
by fish presence/absence maps prepared in 2006/2007. These fish presence/absence maps were 
updated to incorporate new fish presence/absence data collected in 2007/2008.  

4.2 Field assessment of culvert barriers 

4.2.1 FPCIs not completed where the assessor predicts FPCI scores will be substantially 
lower than 39 

Full assessments were not completed where the assessor predicted that, had an FPCI been 
completed, the resulting FPCI score would be too low for the site to be considered for restoration.  

4.2.2 Culvert assessments on assumed fish-streams 

Prior to undertaking FPCIs on assumed fish-streams, the assessor usually attempts to field verify 
the presence or absence of fish. Depending on site conditions and the assessor’s own opinions, the 
time spent on field verification ranges from locating any confirmed barriers to fish movement 
(combined with electrofishing) to simply walking 200m upstream and downstream of culvert sites. 
During this project, a number of streams were dry or stream temperatures were below the 4oC 
required for electrofishing, therefore, fish presence could not be verified. However, if the assessor 
determined that a FPCI was warranted, despite not being able to verify fish presence, then 
recommendations are provided in this report to verify fish presence or absence before any site 
works are considered. 

4.2.3 Culvert assessments on non status roads 

In limited cases, culvert assessments (not full FPCI assessments) are completed on non status 
roads. This is because sites on non status roads were located in close proximity to the sites being 
assessed on nearby status roads.  

                                                           
6 http://www.for.gov.bc.ca/tasb/legsregs/fpc/FPCGUIDE/FishStreamCrossing/FSCGdBk.pdf  
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4.3 Assessing habitat value 
Subjective values of habitat conditions found within each survey site were used to rate habitat types 
as poor, moderate or good (Table 1). A survey length ranging from 200-300 m, located upstream 
from the culvert inlet was used to reference habitat quality. In most cases, we determined the 
upstream limit of fish by walking channels upstream of culverts until a permanent barrier was 
identified. Holding pool criteria was determined for streams accessible to adfluvial fish populations 
(Johnston and Slaney, 19965). However, an adaptation to interior BC streams and stream resident 
fish was made to more accurately assess holding/overwintering pool requirements. A minimum 
depth of 0.5m for pools was used to represent good overwintering habitat. 

Table 1: Criteria used for fish habitat quality references 

Fish Habitat Type Site Card Data 

Rearing                    
(average water depth7) < 10cm = poor 10-35cm = moderate > 35cm = good 

Spawning 
Comments regarding spawning habitat were based on the availability of 
appropriate sized gravels (6-52 mm) present within the survey site as well as 
compaction of the substrate. 

Overwintering 
(residual pool depth5) < 30 cm = poor 30-49cm = moderate ≥ 50cm = good 

Cover 
(instream, < 2m height & 
>2m height) 

< 10% = poor 10-35% = moderate > 35% = good 

 

4.4 FPCI scoring matrix 
A priority table of assessed stream crossings requiring mitigative measures was established using 
the FPCI scoring matrix as a baseline guide (Table 2). This table provides an objective approach to 
prioritize work 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.  

Prescriptions for culvert retrofits were not developed for culverts that were: 1) damaged [e.g. 
severe rusting along the culvert barrel or compression along the length]; 2) observed to be 
significantly undersized in meeting the hydraulic demands of anticipated peak flows (Q100); and 3) 
culverts located on roads maintained by the Ministry of Transportation. 

                                                           
7 Keeley, E.R and Slaney, 1996. Quantitative Measures of Rearing And Spawning Habitat Characteristics For Stream-
Dwelling Salmonids: Guidelines For Habitat Restoration. Watershed Restoration Project Report No. 4. 
(http://www.isu.edu/~keelerne/k_s96.pdf#(download%20pdf%20version).  
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Table 2: FPCI scoring matrix 
Parameter Points 
Fish species  
Multiple or Significant - More than one Code species &/or regionally specific R/B-listed sp. 10 
Single –Single Code species (e.g. rainbow trout)  6 
Other – Non-Code species (e.g. sculpins) and/or non-confirmed Code species presence. 3 
Habitat value (see Section 4.3 and Table 1 for habitat criteria)  
Good 10 
Moderate to good 8 
Moderate 6 
Poor to moderate 4 
Poor 3 
Barrier  
Full – Obstruction to fish at all times of the year 10 
Partial – Obstruction to certain life stages of fish and/or at select periods throughout the year  6 
Undetermined – Unable to determine if culvert is a barrier based on one site visit.  3 
Length of habitat gained – Length of habitat to be gained by mitigating the obstruction  
≥ 1km 10 
< 1km ≥ 500 m 6 
< 500 m 3 
Percent of stream barred – Total distance of the mainstem (fish-bearing) divided by the 
mainstem distance obstructed. 

 

> 70% 10 
51-70% 6 
≤ 50% 3 
Have other culvert barriers (full/partial/undetermined) been assessed upstream on the same 
stream? 

 

Yes  5 
No 0 
Maximum FPCI score 55 

 

5.0 Results 

• A summary of completed FPCI sites or sites where additional data is required to confirm 
the FPCI score is presented in Table 3. 

• A summary table of all stream crossing structures assessed by unit is presented in Table 4. 

• Site photos and FPCI forms (where applicable) for all sites assessed can be found in 
Attachments 1 and 2 respectively. 
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Figure 1: FPCI assessment units for 2007/08 

T  

This map shows the mapsheets where the FPCIs were 
undertaken. However, it should be noted that the FPCI 
assessments are undertaken within a watershed, 
therefore, not all of the areas within a specific mapsheet 
have been assessed. Refer to the various figures in the 
assessment unit reports to determine the specific areas 
that have been assessed for fish passage. 

FPCI Assessment Units 
TAB 21 Mugford Creek Unit 
TAB 22 Pennask Unit 

TAB
21

 
 
N
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Table 3: Summary of completed FPCI sites or sites where additional data is required 
to confirm the FPCI score  

Watershed/Unit Site 
reference 

TAB# & 
Page# in 
binder 

FPCI 
score 

Action required 

Pennask Unit, Bear 
Main sub-unit 

PK-BM-8 TAB 22, Page 
2 & 3 

42 Replace culvert with an open 
bottom structure. 

 

Table 4: Summary table of all stream crossing structures assessed by unit 

 Number of sites 

Parameter Mugford Creek 
(TAB 21) 

Pennask 
(TAB 22) 

Subtotal 

Sites where the FPCI score has been confirmed 0 1 1 
Sites where additional field assessment is 
recommended to confirm the FPCI score 

0 0 0 

Culverts on non status roads recommended for 
removal (structures that occur on fish-streams) 

0 0 0 

Non-priority culvert sites. FPCIs not completed or 
FPCI completed but score is <39 points8. No 
further action is required at these sites unless 
maintenance issues have been identified in the 
report. 

7 4 11 

Culvert structure is not a barrier to fish passage 0 0 0 
Bridge structure: not a barrier to fish passage 2 9 11 
Fish passage is not required because the crossing is 
located on a non fish-stream (determined during 
the field assessment) 

3 4 7 

Crossing structure has been removed 3 3 6 

Total sites visited 15 21 36 
 

 

 

                                                           
8 The reader will notice that, in some cases, priority sites identified by the assessor have a FPCI score of 38. Although the 
score is less than the 39 points established by FIA, it is the opinion of the assessor that fish passage should be restored. 
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