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1.0 INTRODUCTION 
 

1.1 Project Background 
 

At the beginning of 2009, the planning phase (Phase 1) for the assessment of the crossings 
located within Tree Farm Licence (TFL) 30 and the McGregor Watershed Group was conducted 
by DWB Consulting Services Ltd, previously known as DWB Forestry Services Ltd (DWB).  
Following this project, Canadian Forest Products Ltd.’s (Canfor) wishes to continue the Phase 1 
assessment within remaining watershed polygons of the McGregor Watershed. 
 

1.2 Project Description 
 

A Fish Passage Culvert Inventory Project is designed to identify all closed-bottom structure 
crossings in a watershed group to identify any areas with fish passage issues.  The focus of the 
project is on pre-1995 roads constructed prior to the inception of the Forest Practices Code. 
 
A Fish Passage Culvert Inventory Project consists of 4 phases (MoE March 20091).  Phase 1 is 
the preparation of the Sampling Plan and is the focus of this report.  Phase 2 consists solely of 
field assessments and is known as the Data Collection Phase.  Phase 2 follows procedures 
outlined in the Ministry of Environment’s (MoE) Field Assessment for Fish Passage 
Determination of Closed Bottomed Structures (MoE May 2009).  Field assessment is the ground-
truthing phase; during this phase, a Closed Bottom Structure (CBS) Field Measurement Form is 
filled out for any crossing containing a closed-bottom structure that is located on a potential fish-
bearing stream.  Phase 3 is the Analysis Phase and includes reporting, fish presence analysis, and 
cost analysis.  A cost analysis is conducted on every crossing having a CBS Field Measurement 
Form to determine the cost effective method(s) to restore fish passage at the identified crossings.  
The final phase of a Fish Passage Culvert Inventory Project is the Implementation Phase, Phase 
4, where the best solution to restore fish passage at a crossing is determined and an 
implementation plan is designed for crossings requiring restoration.   
 

1.2.1 Phase 1 
 
This report is Phase 1 of a Fish Passage Culvert Inventory Project.  The methods used to 
complete the project are based on the Ministry of Environment’s manual: The Strategic 
Approach: Protocol for Planning and Prioritizing Culverted Sites for Fish Passage Assessment 
and Remediation (March 20091).  Phase 1 of a Fish Passage Culvert Inventory Project includes a 
watershed-based approach to determine how many stream crossings found within a specified 
area have the potential for fish passage issues.  The objective of the project is to identify any 
crossings that are located on a fish-bearing stream and that contain a closed-bottom structure.  In 
order to meet this objective, every potential stream crossing located within the project area must 
be identified and inventoried to eliminate crossings that do not meet the criteria.  Hence, any 
crossings with known open-bottom structures are eliminated, as well as any drainage system that 
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has been confirmed to be non-fish bearing or assumed to contain no fish habitat at the crossing, 
or immediately upstream of it.  All remaining crossings identified will then require assessment in 
Phase 2 of a Fish Passage Culvert Inventory project.   
 
Phase 1 consists of four basic steps.  These include:  
 

1. Preparing maps showing road networks and stream systems using the MoE’s GIS model 
information and Terrain Resource Information Mapping (TRIM) data along with TRIM II 
data and Forest Tenure data. 

2. Identifying all potential stream crossings within the project area. 
3. Gathering data for each crossing and generating a spreadsheet that inventories these 

crossings to isolate any potential closed-bottom structures on fish-bearing streams. 
4. Preparing working level field maps for the Phase 2 assessment. 

 
1.3 Project Goal 

 
The primary goal of Phase 1 of a Fish Passage Inventory Project is to conduct an office 
assessment to gather stream-crossing information that can be applied to a Licensee’s Operating 
Area.  This information can then be the foundation of a database for future decision-making 
processes involving resource road stream crossing upgrades and/or replacements.  Such 
databases can be used to develop Watershed Restoration Plans and will also be the basis for the 
Phase 2 assessment.  Phase 1 identifies current information that is available for stream crossings 
in the area, well also identifying data gaps.  It is therefore crucial for gathering base information 
for a project area to supply working field maps to be used in Phase 2. 
 

1.4 Project Scope 
 
In January 2010, DWB was retained by Canfor, Prince George Division, to conduct an office 
assessment of every stream crossings found within the section of the McGregor Watershed that 
lies outside of their Tree Farm Licence (TFL) 30 Operating Area, and outside of any park or 
protected area (Appendix 1).  This report focuses on the results from Phase 1 of a Fish Passage 
Culvert Inventory Project using the methodology outlined in The Strategic Approach: Protocol 
for Planning and Prioritizing Culverted Sites for Fish Passage Assessment and Remediation 
Manual (MoE March 20091) and the GIS data provided by MoE (March 20093).  This project is 
funded through the Forest Investment Account (FIA) program and therefore follows the general 
FIA standards (FS 1001).  
 
This report details the methodology used to determine stream crossings found within the project 
area and the resources used to determine which of these crossings require field assessment in 
Phase 2.  This report will outline the general project area and give detailed information about 
each crossing location.  Appendices 1 and 2 contain various maps of the project area, and 
Appendices 3 and 4 lists the crossings found within the project area.   
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1.5 Project Location 

 
The McGregor Watershed Group is located within the Omineca-Peace Region and is situated 
northeast of Prince George in north-central BC (Appendix 1 – Map 1).  The area is accessed 
north of Highway 16 East.  The watershed group’s boundary has been determined by the MoE’s 
1:50 000 BC Watershed Atlas Polygons (20102).  It encompasses the McGregor River from its 
headwaters to its confluence with the Fraser River.  It includes all tributaries flowing into the 
McGregor River, with the exception of Herrick Creek and its tributaries, which make up its own 
watershed group.  The major streams present within the project area are listed in Table 1 below. 
 
The headwaters of the McGregor River are situated in Kakwa Park near the Alberta border.  The 
project area also includes two other protected areas (Close-to-the-Edge Park and Close-to-the-
Edge Protected Area), as well as a section of Evanoff Park.  These protected areas and parklands 
have been excluded from the project area (Appendix 1 – Map 2).   
 

1.5.1 Priority Watershed Ranks 
 
Fish-passage projects that are based on the MoE manual: The Strategic Approach: Protocol for 
Planning and Prioritizing Culverted Sites for Fish Passage Assessment and Remediation (March 
20091) utilize the “Priority Watersheds Map” on the Ministry of Forests and Range (MoFR) Fish 
Passage Activity website (2010 – Appendix 1 – Map 1).  This map shows the province divided 
into sub-basins by colour and further divided into watershed groups by number.  Each watershed 
group, within a sub-basin, is assigned a priority rank.  This rank is based on the average fisheries 
value score* assigned to each watershed group within the same sub-basin.  Each watershed 
group is also further divided into watershed polygons.  These polygons are also ranked based on 
their individual fisheries value score.  The maps and information for each watershed group and 
polygon can be accessed from the MoE Fish Passage ftp site (20101).   
 
*The “fisheries score value” is based on biodiversity and socioeconomic values.  These include factors such as the 
species’ status, their densities, and the possibility of species occurrence in an area, as well as their recreational and 
commercial values to humans.   
 

 1.5.1.1 McGregor Watershed Group 
 
The McGregor Watershed Group is located in the Upper Fraser Watershed Basin and is ranked 
as a priority three-watershed group based on the Land-Base Investment Program – Fish Passage 
Activity Website (MoFR 2010; Appendix 1 – Map 1).  The entire watershed group consists of 33 
watershed polygons (MoE 20101).  The western half of the McGregor Watershed Group is 
located within Canfor’s TFL 30.  This area consists of seven of the aforementioned watershed 
polygons.  Of these seven polygons, one is the McGregor River Polygon and is only partially 
located within the TFL area.  As a result, the remaining area of the McGregor Watershed Group 
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is comprised of 27 watershed polygons.  Of these 27 watershed polygons seven are completely 
located within Kakwa Park and have therefore been eliminated from the project area.  Only 1 of 
these polygons (Kitchi Creek MCGRWSD000039) contains road systems.  The project area 
found within the McGregor Watershed Group for this Fish Passage Culvert Inventory Project 
therefore consists of 20 watershed polygons of a possible 33.  These polygons are listed by rank, 
according to their fisheries value score, in Table 1 below.   
 
The project area is outlined in Map 2 of Appendix 1 and is outlined by a thick red border.  The 
maps of the McGregor Watershed Group and its corresponding polygons were made available by 
Richard Thompson, Forestry Habitat Specialist, Ministry of Environment (MoE).   
 
Table 1.  A list of the watershed polygons contained within the McGregor Watershed Group Project Area. 

Watershed Polygon ID Polygon Rank Associated Stream 
MCGRWSD000012* 1st out of 33 McGregor River 
MCGRWSD000032* 6th out of 33 Jarvis Creek 
MCGRWSD000044 10th out of 33 Buchanan Creek 
MCGRWSD000019 11th of out 33 Gleason Creek 
MCGRWSD000033 12th out of 33  
MCGRWSD000057 13th out of 33 Bastille Creek 
MCGRWSD000027 14th out of 33 Hedrick Creek 
MCGRWSD000040 15th out of 33  
MCGRWSD000024 16th out of 33  
MCGRWSD000017 17th out of 33  
MCGRWSD000034 19th out of 33 McCullagh Creek 
MCGRWSD000035 20th out of 33  
MCGRWSD000014 21st out of 33  
MCGRWSD000020 22nd out of 33 Severeid Creek 
MCGRWSD000022 23rd out of 33  
MCGRWSD000058 24th out of 33 Idol Creek 
MCGRWSD000029 25th out of 33 Pass Creek 
MCGRWSD000049 26th out of 33 Einar Creek 
MCGRWSD000007 29th out of 33 Otter Creek 
MCGRWSD000013 33rd out of 33  
*These polygons contain additional road crossings located within Kakwa Park that are not included in this report. 
 

1.6 Past Culvert Assessment in the Project Area 
 
In 2007, the MoE in conjunction with the MoFR and the Department of Fisheries and Oceans 
(DFO), conducted a culvert pilot study in the Carp and McGregor Watershed Areas 
(MacKinnon).  This study was a pilot project that focused on similar methodologies outlined in 
the MoE’s Field Assessment for Fish Passage Determination of Closed Bottomed Structures 



 
FISH PASSAGE INVENTORY 

PHASE 1 
MCGREGOR WATERSHED GROUP EXCLUDING TFL30 

 

DWB Consulting Services Ltd.  5  
 

(MoE May 2009) and would be used to help create the standards outlined in this manual.  The 
pilot project included the assessment of over 70 culverts found along pre-1995 roads in the 
McGregor Watershed area.  Many of the culverts assessed were noted as being barriers or 
potential barriers to fish passage.  Of the culverts assessed, 24 were found within our project 
area.  These were all highlighted with purple, in Appendix 4, and will not require assessment in 
Phase 2.  As a result these crossings are not included in Appendix 3 of this report.  These 
crossings will however require assessment in Phase 3. 
 
 
2.0 METHODOLOGY 
 

2.1 Preliminary Assessment and Sources of Information 
 
The office assessment commenced with the preparation of an overview map that identified the 
watershed group boundary, its associated watershed polygons, Canfor’s TFL 30 operating area, 
and any park or protected areas to identify the McGregor Watershed Group Project Area for this 
Phase 1 assessment.  The BCGS (BC Geographic System) 1:20,000 scale grid mapsheets were 
added to the overview map to help identify the area of BC the project area encompasses.  
Detailed maps at a scale of 1:20,000 were then produced from the overview map by DWB’s 
mapping department using Esri ArcGis 9.3.  These maps contained all resource roads and TRIM 
II stream features in the area as obtained from BC government shape files and MoE’s GIS maps 
and data (March 20093).   
 
From the 1:20,000 preliminary maps, an excel spreadsheet was created to identify, inventory and 
obtain information pertaining to every potential crossings found within the project area.  The 
following information was gathered where available for each of the potential crossings and is 
provided in Appendices 3 and 4: 
 

a. MoE Watershed Polygon Identifier; 
b. UTM location (Zone, Eastings and Northings); 
c. Stream classification at the crossing; 
d. Stream name; 
e. Road system the crossing is located on; 
f. Km the crossing is located at along the road system; 
g. Entity or organization that holds the road permit; 
h. Award date of the road permit; 
i. Crossing structure type; 
j. Habitat Gain Index*; 
k. BCGS 1:20,000 mapsheet the crossing is located in; 
l. Any additional comments, such as the location of the crossing on the stream, additional 

downstream crossings, and/or available upstream habitat. 
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*Habitat Gain Index was obtained from the MoE’s GIS data and map interpretation.  It is the uncrossed area above a 
crossing with a stream gradient less than 35% (March 20092). 

 
The above listed information was collected using an array of sources.  These sources included 
online government databases, and past licensee and government work conducted in the area.  
These past works may have included Riparian Assessments/Stream Surveys, Fish and Fish 
Habitat Inventory Projects, Watershed Restoration Plans, Fish Passage Assessments, 
Deactivation Plans, or Local Area Agreements.  Specific crossing structure information was also 
available through Canfor’s Genus System (2009), and the Ministry of Forests and Range’s 
Corporate Bridge Registry (2008).   
 
Any reports reviewed to gather information pertaining to a potential crossing was obtained from 
in-house sources, online government documents, or from government agencies – unpublished 
works.  Table 2 below provides a list of people and organizations that were contacted throughout 
the project to obtain crossing or stream information for the crossings within the McGregor 
Watershed Project Area.  Additionally, a list of online sources was also used to gather generic 
information pertaining to a potential crossing.  These online sources included the following: 
 

General Crossing Information: 
! Forest MapView: https://logon.gov.bc.ca/clp-cgi/capBceid/logon.cgi?flags=1101:1, 

8&TARGET=$SM$HTTPS%3a%2f%2fwebmaps%2egov%2ebc%2eca%2fimfs%2fi
mf%2ejsp%3fsite%3dmapview 

 
Stream and Fisheries Information:   

! MoE’s HabitatWizard Database: http://www.env.gov.bc.ca/habwiz/ 
! DFO’s Mapster Database: http://www-heb.pac.dfo-mpo.gc.ca/maps/maps-data_e.htm 

 
Online Government Reports: 

! DFO’s Mapster Database: http://www-heb.pac.dfo-mpo.gc.ca/maps/maps-data_e.htm 
! MoE’s Cross-linked Information Resources: http://www.env.gov.bc.ca/clir/ 
! MoE’s Fisheries Information Summary System (FISS): http://www.env.gov.bc.ca/ 

fish/fiss/ index.html.  
! Aquatic Report Catalog: http://a100.gov.bc.ca/pub/acat/public/welcome.do   
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Table 2.  A list of people/organizations contacted throughout the project to obtain crossing or stream 
information for the project area. 

Person Affiliation Contact Information 
Document 

Provided/Reason 
Contacted 

Bruce Bradley Canfor, Forestry 
Supervisor 
Planning 

Phone: (250) 962-3312 
 
 
E-mail: 
Bruce.Bradley@canfor.com 

Provided information 
from their GENUS 
System in 2009.  
Provided general 
project information. 

Ray 
Normandeau 

Canfor, Roads and 
Major Structures 
Supervisor 

Phone: (250) 962-3307 
 
E-mail: 
rnormandeau@mail.canfor.ca 

Provided road 
information including 
deactivated areas 
within the project area. 

Craig Mount MoE, Aquatic 
Habitat 
Geomorphologist 

Phone: (250) 387-2579 
 
 
 
E-mail: 
Craig.Mount@gov.bc.ca 

Provided information 
on project 
methodologies and 
provided MoE’s GIS 
maps and data for the 
McGregor Watershed 

Susanne 
Williamson 

MoE, Fisheries 
Information 
Specialist 

Phone: (250) 561-4592 
 
 
 
E-mail: 
Susanne.Williamson@gov.bc.ca

Provided the Bull 
Trout Sensitivity Map 
and Report, as well as 
MacKinnon’s 2007 
pre-code culvert pilot 
project report 

Richard 
Thompson 

MoE, Forestry 
Habitat Specialist 

Phone: (250) 356-5467 
 
 
 
 
E-mail: 
Richard.Thompson@gov.bc.ca 

Provide links to MoE’s 
FTP site to obtain 
general maps and 
information pertaining 
to the McGregor 
Watershed and its 
associated polygons 

Ken Gleeson MoFR, 
Engineering 
Specialist 

Phone: (250) 614-7464 
E-mail: 
Ken.Gleeson@gov.bc.ca 

Contacted in 2009 to 
obtain the Resource 
road and bridge map. 
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2.2 Excel Document Creation 
 
Two excel documents are included in Appendices 3 and 4.  Appendix 3 lists the outcomes of 
Phase 1 and identifies only the crossing requiring further field assessment in Phase 2.  This 
spreadsheet was used to create the field maps in Appendix 2.  Appendix 4 contains a list of every 
potential stream crossing identified in the project area; this data was used to create the overview 
maps in Appendix 1 – Maps 2, 3, and 4.  All information used to assess the crossings in Phase 1 
is referenced in the excel tables, Appendices 3 and 4, as well as Section 5.0.   
 

2.2.1 Stream Crossing Elimination 
 
As this project focused on closed-bottom structures with fish passage issues, crossings found on 
non-fish bearing drainages or containing open-bottom structures do not require any further 
assessment in Phase 2 and have therefore been eliminated from the project.  These crossings are 
not to be included in Phase 2, 3 or 4 of a Fish-Passage Inventory Project as they would have no 
fish passage issues.   
 
Stream crossing elimination was conducted based on a number of factors.  The criteria used are 
outlined below.  Any of the following points was subject for elimination: 
 

1. Stream Classification: Confirmation of a non-fish bearing drainage present at the road 
crossing, which includes: a Non-fish Bearing Stream, a Non-Classifiable Drainage, or 
No Visible Channel. 

2. Stream Classification:  Any stream present at a crossing that flows into a non-fish 
bearing drainage as described above. 

3. Crossing Structure: Confirmation of an open-bottom structure present at the road 
crossing. 

4. Upstream Habitat:  Crossings containing minimal upstream habitat (less than 100m) 
were eliminated.  Upstream habitat was based on the crossing’s relative location to the 
headwaters of the stream or increased stream gradient above the crossing which was 
determined to be impassable to fish. 

5. Stream gradient:  Crossings located on a stream having a stream gradient equalling or 
exceeding 35% below or immediately above the crossing were eliminated.  This gradient 
was based on the criteria outlined in the Fish-stream Identification Guidebook (Province 
of British Columbia 1998), as well as the Bull Trout Watershed Sensitivity Classification 
(MoE June 2006)*. 

 
*Due to the presence of bull trout (Salvelinus confluentus) in the project area, the stream gradient used to eliminate 
fish presence at the crossing was increased from 25% to 35%.  Bull trout have been found in areas exceeding 20-
25% stream gradients, and therefore 35% was used to greatly decrease any possibility of fish at a crossing located on 
a stream with a stream gradient greater than 35%. 
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During the elimination process, the proximity of the crossing to another stream and the presence 
of an upstream waterbody were also considered.  If a crossing was determined to have no fish 
passage issues based on the criteria above, then the crossing was eliminated and classified as “No 
Field Assessment Required” in Appendix 4.  These crossings are therefore not included in 
Appendix 3.  Eliminated crossings are highlighted red in Appendix 4 and appear as red dots on 
the overview maps found in Appendix 1 (Maps 2, 3, and 4).   
 
The majority of the eliminated crossings do not appear on the field maps in Appendix 2, as they 
do not require any further assessment.  However, bridges identified in the area are shown with 
pink squares.  These bridges were eliminated due to the absence of a closed-bottom structure 
present at the crossing; however they have been identified on the field maps to aid field crews 
during their assessments in Phase 2.  These will act as landmarks to aid field crew identify their 
position along a road system in the field. 
 
In addition to the above elimination standards, any road system classified as deactivated was also 
omitted from the project.  These roads are shown by an orange line on the maps in Appendices 1 
and 2.  Any deactivated road was identified by the licensee or the Forest MapView Website.  
Some of these deactivated roads have a deactivation prescription, whereas others were identified 
as old winter roads or old logging roads having no active logging activities for some time.  The 
inactive areas are heavily brushed in and are inaccessible by all-terrain vehicle.  Any of the 
identified deactivated road systems without a deactivation prescription identified in Appendices 
1 and 2 have been flown with a helicopter to assess the road status.  These flights were 
conducted by the licensee’s road engineer, who has classified these road systems as inactive and 
deactivated (Canfor 2010).  Thus, no fish passage issues are expected along these roads and as a 
result, any crossing located on one of these deactivated road systems was eliminated from Phase 
2.  
 

2.3 Mapping Requirements 
 
Three types of maps were produced in Phase 1.  These include the two types of maps contained 
within Appendices 1 and 2, as well as Digital ArcMaps.  These digital maps contain associated 
data files with layers specifying the information pertaining to each crossing as outlined in the 
attached excel documents (Appendices 3 and 4).  DWB ensured that the format of these files is 
compatible with the client’s mapping system.  These maps will be used in Phase 2 of the Fish 
Passage Culvert Inventory Project. 
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2.4 Phase 1 Limitations 
 

2.4.1 Resource Road Identification and Construction Date 
 
The identification of resource road names in the area was difficult to complete as general forestry 
maps do not list names for every road and may be lacking entire road systems.  Furthermore, 
online mapping programs such as Forest MapView, do not provide a name for each road system.  
As a result, only major roads and some secondary road systems were identified during Phase 1 
and are included on the maps and within the spreadsheets (Appendices 1-4).  Any road not 
identified by name was classified by its status.  These were either identified by its road permit 
number or simply classified as “Non-status” if no information was available about the road 
system. 
 
In addition to road names, the identification of the road construction date was also difficult to 
obtain.  As a result, pre-1995 roads could not be identified successfully and therefore pre-1995 
crossings could not be highlighted and flagged as priority areas.  In place of the road 
construction date, the road permit award date was collected and added to Appendices 3 and 4.  
However it should be noted that road permits can change hands and licensees, and therefore an 
award date of 1996 does not necessarily indicate a post-1995 road.  
 

2.4.2 Block Roads and Additional Resource Roads 
 
The identification of every crossing contained within the project area is limited by the presence 
of block roads.  The mapping programs used may contain data gaps for some areas found within 
the project area including forestry blocks and block roads.  As such, additional crossings, not 
assessed in this report, may exist in the project area and consequently may be encountered in 
Phase 2 of the Fish Passage Culvert Inventory Project.  If any additional crossings to the ones 
identified in Appendix 1, are observed during Phase 2 then these crossings should be added and 
included in the Phase 2 Assessment. 
 

2.4.3 Non-Fish Bearing Streams 
 
Any Fish and Fish Habitat Inventory (FFHI) project that was conducted pre-2000 may falsely 
identify non-fish bearing streams.  Pre-2000, the Forest Practices Code identified fish presence 
based on the species of fish present in the stream.  Sport fish, regionally important fish, and 
anadromous salmon were classified as fish, whereas the presence of other fish species such as 
minnows and sculpins could result in a non-fish bearing stream classification.  Due to changes in 
forest practices in the recent years, any fish species present within an area currently classifies the 
stream as fish-bearing.  Therefore caution was used when assessing past FFHI projects to 
determine if a crossing is truly located on a non-fish bearing stream.  Documentation of the 
reasoning of the non-fish bearing status such as barriers to the upstream migration of fish and/or 
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lack of fish habitat is included in the comment section of Appendix 4.  Upon final assessment 
and conclusion of the non-fish bearing status, these streams were eliminated from Phase 1. 
 
 
3.0 RESULTS  
 

3.1 Phase 1 Results 
 
Of the 20 watershed polygons located in the project area, two contain no road systems.  These 
areas are located in the south-eastern end of the project area and are associated with Buchanan 
Creek and Idol Creek.  The remaining 18 watershed polygons located within the project area 
were assessed as having a total of 2023 stream crossings (Table 3 and Appendix 4).  This number 
of crossings is greater than the number projected (1779) for the area with the Work Plan 
submitted to Canfor, as additional TRIM II streams, block roads and road permit roads were 
found to exist in the area after a more detailed review of these polygons was conducted.   
 
Following the Phase 1 assessment, a total of 1042 stream crossings were eliminated due to the 
presence of an open-bottom structure, the confirmation of a non-classifiable drainages, the 
confirmation of non-fish bearing waters at or immediately upstream of the crossing location, 
limited upstream fish habitat (<100m), and/or the identification of a deactivated road system.  In 
addition to the eliminated crossings, an additional 24 crossings were also identified as not 
requiring any field assessment.  These 24 crossings have already been assessed by governmental 
agencies and have been deemed to be barriers to fish passage (Section 1.6 – MacKinnon 2007).  
As a result, 957 potential stream crossings remain in the project area (Table 3) and will require 
assessment in Phase 2.   
 
These eliminated crossings were based on fish presence within the area, available upstream 
habitat, presence of known barriers to fish migration, and stream gradient.  As this information is 
not readily available on the FISS Database, a detailed literature review of riparian reports, stream 
survey reports and fish passage reports was necessary to eliminate as many crossings as possible 
for this project.  In addition, local knowledge of road systems and deactivation prescriptions 
should be obtained.  The assessment of these parameters helped to increase the efficiency of the 
remaining phases.  Any eliminated crossing does not require any further considerations in Phase 
2, Phase 3, or Phase 4.   
 



 
FISH PASSAGE INVENTORY 

PHASE 1 
MCGREGOR WATERSHED GROUP EXCLUDING TFL30 

 

DWB Consulting Services Ltd.  12  
 

Table 3.  A list of the crossings located within the McGregor Watershed Group Project Area. 
 Number of Crossings 

Total Number of Crossings Found Within the Project Area: 2023 
  

Total Number of Bridges: 54 
Total Number of Crossings Located on Non-Fish Bearing Streams 
or that Flow into NFB Streams: 1 

Total Number of Crossings Eliminated due to Minimal Upstream 
Habitat <100m (based on its distance to the streams headwater or 
<100m to a high gradient areas above the crossing): 

125 

Total Number of Crossings Eliminated (Assumed to be Non-fish 
Bearing) based on a high stream gradient >35% immediately above, 
at, or below the crossing. 

186 

Total Number of Crossings with No Fish Habitat 0 
Total Number of Deactivated Crossings: 816* 
Total Number of Crossings Identified on Proposed Roads 17* 
Total Number of Crossing Previously Assessed: 24 
  

Total Number of Crossings Requiring Field Assessment: 957 
Note: This number does not include bridge crossing over large rivers and creeks that were omitted at the start of the 
project due to the known absence of a closed-bottom crossing structure. 
*Number of deactivated crossings or crossings identified on proposed roads include crossings eliminated due to 
minimal habitat and high-stream gradient. 
 
A total of 957 potential stream crossings were identified as sites that require field assessment 
(Tables 3 and 4).  These crossings can be divided into four categories based on the available 
information for the area.  Table 4 below lists these 4 categories.  Category 1 crossings are located 
on known fish-bearing streams and need to be assessed for the type of crossing structure present 
on site.  Any crossing with a closed-bottom structure will require a Closed Bottom Structure 
(CBS) Field Measurement Form.  The presence of an open-bottom crossing structure will result 
in the elimination of this crossing from Phase 2 of the project.  Category 2 indicates the number 
of crossings with culverts on fish-bearing streams.  These crossings will also require a Closed 
Bottom Structure (CBS) Field Measurement Form and have the potential to have a high priority 
for crossing replacement, upgrade or deactivation.  Subtracting Category 2 from Category 1 
indicates the number of crossings located on fish-bearing streams with no known crossing 
structure information.  There are no crossings located in Category 2, and therefore all 10 
crossings located on a known fish-bearing have no known crossing structure information (Table 
4).  Of these 10 crossings, it is suspected that three crossings may contain a bridge at the 
location, however this was not confirmed.  Only 4 of the defaulted fish-bearing streams are 
known to contain culverts at the crossing. 
 
Category 3 and 4 crossings need to be assessed for stream classification, as well as crossing 
structure type (Table 4).  These crossings are good candidates to be included in stream surveys or 
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FFHI projects conducted in the project area.  Subtracting Category 4 from Category 3 indicates 
the number of crossings in the project area that have no known fish information and no known 
crossing structures.  The project area contains 391 crossings that have no known information, 
however the 556 defaulted fish-bearing streams identified by MoE should also be assessed for 
fish habitat and crossing structure as this classification was based on office work (Table 4). 
 

Table 4.  A list of the potential stream crossings found within the McGregor Watershed Group Project 
Area that require field assessment.  This table also lists the number of crossings with data gaps that 
require additional information to be obtained regarding stream and crossing information. 

 Number of Crossings 
Total Number of Crossings Requiring Field Assessment: 957 
  

Category  
1. Total Number of Crossings Located on a Known Fish-Bearing 
Stream 10 

1. Total Number of Crossings Located on a Defaulted Fish-Bearing 
Stream 556* 

2. Total Number of Crossings with CMPs Located on Fish-Bearing 
Streams: 0 

2. Total Number of Crossings with CMPs Located on a Default Fish-
Bearing Stream 4 
  

3. Total Number of Crossings with No Known Fish Information: 391 
4. Total Number of Crossings with Known Crossing Structures but No 
Known Fish Information: 0 

*Default fish-bearing (DFB) streams are the streams identified by the MoE’s GIS data that were assigned a DFB 
status based on their parameters.  These streams flow into a known fish-bearing stream and no barrier to the 
upstream migration was identified by their project (March 20093).  Any stream included in the Phase 1 assessment 
that was not identified by MoE was assigned an unknown stream classification. 
 
 

3.2 A Comparison with MoE’s Past Culvert Assessment in the Project Area 
 
The joint culvert assessment project conducted by the MoE, DFO, and MoFR in 2007, included a 
total of 24 stream crossings located within the McGregor Watershed Project Area as described in 
Section 1.5 and 1.6 (MacKinnon).  These crossings are identified with a purple colour on the 
overview maps in Appendix 1 (Maps 2, 3, and 4), as well as highlighted in Appendix 4. 
 
The ministry pilot project deviated slightly from the methodology outlined in the Field 
Assessment for Fish Passage Determination of Closed Bottomed Structures manual (MoE May 
2009) when calculating their Risk Analysis Score (aka Fish Barrier Score)*.  The pilot project 
did not take into account if the culvert was embedded and the scoring values assigned to two 
hydraulic surrogates (Stream Width Ratio (SWR) and culvert length) differed slightly (Table 5).  
Furthermore the parameters that defined the low, moderate and high risks for SWR also differed 
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in the pilot project when compared with the table in the field manual (Table 6).  As a result, 
Appendix 4 provides both the MoE’s Risk Analysis Score, as well as the Fish Barrier Score as 
calculated for each crossing.  The first value shown in the spreadsheet is the value assigned by 
the MoE pilot project and the second number in brackets is the value calculated by using the Fish 
Barrier Scoring table found the field manual (MoE May 2009).   
 
*The Fish Barrier Score is the value assigned to a closed-bottom structure following Phase 2 of Fish Passage Culvert 
Inventory Project.  This score is based on five parameters to determine if a culvert is passage to fish, or a potential 
barrier, or barrier to fish passage.  A value of 14 or less indicates a fish passable crossing. 
 
Table 5.  A comparison of the Risk Analysis Score calculated from the ministry pilot project and the Fish 
Barrier Scoring Table found in the Field Assessment for Fish Passage Determination of Closed Bottomed 
Structures manual (MoE May 2009).  The shaded areas show the parameter values that are different between 
the two methodologies. 
 Embedded Outlet Drop Slope SWR Length 
 Manual Pilot 

Project Manual Pilot 
Project Manual Pilot 

Project Manual Pilot 
Project Manual Pilot 

Project
Low 0 NA 0 0 0 0 0 0 0 0 
Mod 5 NA 5 5 5 5 3 2 3 2 
High 10 NA 10 10 10 10 6 5 6 6 
 
Table 6.  A comparison of the Risk Analysis Score parameters used in the ministry pilot project for SWR and 
the parameters outlined in the Fish Barrier Scoring Table found in the Field Assessment for Fish Passage 
Determination of Closed Bottomed Structures manual (MoE May 2009). 
Risk Parameter from Field Manual Parameter from Joint Ministry Pilot Project 
Low <1.0 <1.2 
Moderate 1.0 – 1.3 1.2 – 1.5 
High >1.3 >1.5 
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Table 7.  A comparison of the Risk Analysis Score parameters calculated in the ministry pilot project for the 
24 crossings identified in the McGregor Watershed Project Area as compared with the Fish Barrier Score 
calculated for these crossings using the Fish Barrier Score table in the MoE’s Field Assessment for Fish 
Passage Determination of Closed Bottomed Structures manual (May 2009).  The highlighted rows indicate 
crossings that have different barrier results using both methodologies. 

Crossing ID Risk Analysis 
Score Barrier Result Fish Barrier 

Score Barrier Result 
000279 22 Barrier 34 Barrier 
121198 10 Passable 23 Barrier 
121209 20 Barrier 28 Barrier 
121221 10 Passable 19 Potential Barrier 
121224 25 Barrier 31 Barrier 
121229 10 Passable 16 Potential Barrier 
121286 10 Passable 16 Potential Barrier 
121510 27 Barrier 39 Barrier 
121516 31 Barrier 39 Barrier 
121527 22 Barrier 34 Barrier 
121537 17 Potential Barrier 24 Barrier 
121564 12 Passable 24 Barrier 
121672 >12  >13  
121703 27 Barrier 39 Barrier 
121714 >25 Barrier >25 Barrier 
121723 12 Passable 24 Barrier 
121737a 15 Potential Barrier 23 Barrier 
121737b 17 Potential Barrier 34 Barrier 
121739 >12  >13  
121772 >25 Barrier >36 Barrier 
121774 27 Barrier 34 Barrier 
121785 28 Barrier >33 Barrier 
121893 27 Barrier 39 Barrier 
122841 20 Barrier 31 Barrier 

 
When comparing the Risk Analysis Scores calculated from the ministry pilot project to the 
values calculated by using the Fish Barrier Score table in the MoE’s Field Assessment for Fish 
Passage Determination of Closed Bottomed Structures manual (May 2009), nine of the 24 
crossings previously assessed have a higher barrier result using the Fish Barrier Score table when 
incorporating the additional parameter.  Of these nine crossings, six of the crossings identified as 
passable by the ministry pilot project have been determined to be full barriers and three have 
been determined to be potential barriers to fish passage.  
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4.0 CLOSURE 
 
The identification of crossings containing culverts on fish-bearing streams is important to 
determine where funding should be allocated to restore fish passage in an area, however the 
methodologies used with this Phase 1 project, The Strategic Approach: Protocol for Planning 
and Prioritizing Culverted Sites for Fish Passage Assessment and Remediation (MoE March 
20091), uses a watershed based approach to consider all crossings located on a stream and in the 
area so that funds can be allocated appropriately.  Future projects in the area should focus on the 
data gaps contained in Appendix 3 when completing Phase 2 of a Fish Passage Culvert Inventory 
Project.  Phase 2, the Data Collection Phase, can proceed easily using the maps in Appendix 2 
and the data found in Appendix 3.  A total of 957 crossings require assessment using the methods 
outlined in the Field Assessment for Fish Passage Determination of Closed Bottomed Structures 
(MoE May 2009).  Following Phase 2 and the completion of Phase 3, the crossing listed in 
Appendix 3 can then be ranked and prioritized for fish passage restoration in the McGregor 
Watershed Project Area.  Following these phases, implementation plans can be designed to 
restore fish passage in the project area. 
 
This report was prepared for the exclusive use of Canfor. 
 
The observations and recommendations presented in this report were based on biological data 
and observations, along with a review of background information.  This report was prepared in 
accordance with generally accepted biological principals and practice.  No other warranty, 
expressed or implied, is made. 
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APPENDIX 1 – PROJECT AREA OVERVIEW MAP 
 

 
Map 1:  Watershed Priority Map (MoFR 2008).  Map of the province of BC showing the 
watershed sub-basins and watershed groups associated with the Ministry of Environment’s 
manual: The Strategic Approach: Protocol for Planning and Prioritizing Culverted Sites for Fish 
Passage Assessment and Remediation (March 20091).  The red circle indicates the location of the 
project area. 
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Please see attached Project Overview Map 
 
Title:  McGregor Watershed Overview Map: Fish Passage Inventory – Phase 1 
Scale: 1: 115,000. 
 
This map shows the project area and identifies all stream crossings in the area.  The stream 
crossings are colour coded; green dots identify all crossings where field assessment is required to 
determine the type of crossing structure and/or fish passage issues present in the area.  Red dots 
have been eliminated from Phase 1 and do not require further assessment.  Purple dots have 
previously been assessed by the Ministry of Environment in 2007 during a pilot project using 
similar methodologies to Phase 2 of a Fish Passage Culvert Inventory Project.   
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Please see attached Project Overview Maps 
 
Title:  McGregor Watershed Crossing Map West: Fish Passage Inventory – Phase 1 
Scale: 1: 60,000 
 
Title:  McGregor Watershed Crossing Map East: Fish Passage Inventory – Phase 1 
Scale: 1: 60,000 
 
These maps show the project area and identify all stream crossings in the area.  The stream 
crossings are colour coded; green dots identify all crossings where field assessment is required to 
determine the type of crossing structure and/or fish passage issues present in the area.  Red dots 
have been eliminated from Phase 1 and do not require further assessment.  Purple dots have 
previously been assessed by the Ministry of Environment in 2007 during a pilot project using 
similar methodologies to Phase 2 of a Fish Passage Culvert Inventory Project.   
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APPENDIX 2 – FIELD ASSESSMENT MAPS 
 
 
Please see attached maps 
 
Title:  McGregor Watershed Field Assessment Map 1 through to 13 
Scale: 1: 20,000 
 
These maps are to be used in Phase 2 of a Fish Passage Culvert Inventory Project.  These include 
working field maps that identify only those crossings that require further field assessment.  Any 
unidentified crossing seen on these maps have been eliminated in Phase 1 of the project, as they 
do not contain a closed-bottom crossing structure or impede fish-passage due to either a lack of 
fish habitat in the area, or a confirmed non-fish bearing stream at the crossing location. 
 
Please note:  Any road not identified on these maps that is present in the project area during the 
Phase 2 assessment have not been assessed.  As such, any crossings located on these additional 
roads must be included and assessed in Phase 2. 
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APPENDIX 3 – A LIST OF THE CROSSINGS REQUIRING FURTHER ASSESSMENT 
IN THE PROJECT AREA 
 
 
Please see following pages.   
 
This spreadsheet lists all 957 crossings, sequentially by their crossing ID number, that require 
further field assessment.  The orange highlighted rows identify the 4 crossings known to contain 
a closed-bottom structure.   
 
Below lists the abbreviations used in the spreadsheet. 
 
Abbreviations Used in the Spreadsheet 
  
BCGS British Columbia Geographic System 
Bdy Boundary (Cutblock) 
Blk Block (Cutblock) 
DFO Department of Fisheries and Ocean 
FISS MoE’s Fisheries Information Summary System 
FSR Forest Service Road 
jct Junction 
MoE Ministry of Environment 
MoFR Ministry of Forest and Range 
Rd Road 
UTM Universal Tranverse Mercator (Location) 
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APPENDIX 4 – A LIST OF EVERY STREAM CROSSING FOUND WITHIN THE 
PROJECT AREA 
 
 
Please see following pages.  This spreadsheet lists all of the crossings found within the 
McGregor Watershed Project Area.  Below is a legend identifying row colour and its association 
with the maps in Appendices 1 and 2, as well as the abbreviations used in the spreadsheet. 
 

 Field Assessment Required  

Previously Assessed Yes No Total 
24 957 1042 
      

Purple Dots Green Dots Red 
    Dots 

2023 

 

  
Crossings omitted from project area as they are found within parks and 
protected areas. 

 
 
Abbreviations Used in the Spreadsheet 
  
BCGS British Columbia Geographic System 
Bdy Boundary (Cutblock) 
Blk Block (Cutblock) 
CMP Corrugated Metal Pipe 
DFO Department of Fisheries and Ocean 
FISS MoE’s Fisheries Information Summary System 
FSR Forest Service Road 
jct Junction 
MoE Ministry of Environment 
MoFR Ministry of Forest and Range 
Rd Road 
UTM Universal Tranverse Mercator (Location) 
 
 


