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1.0 INTRODUCTION 
 

1.1 Project Scope 
 

In the fall of 2005 DWB Forestry Services Ltd. (DWB) was retained by Canadian Forest 
Products Ltd. (Canfor), Prince George Woodlands Division, to complete a site plan and prepare 
an Environmental Management Plan (EMP) for the upgrading of fish passage of the Corrugated 
Steel Pipe (CSP) located at 12.8 km on the Chuchinka-Crocker Forest Service Road (FSR) in 
the Anzac Operating Area.  An 800 mm x 24 meter long CSP is the present crossing structure at 
this location.  The unnamed creek that flows through the CSP is a direct tributary to the Anzac 
River.  In 2001, the Ministry of Water, Land, and Air Protection (MWLAP) assessed the culvert 
for compliance in relation to fish passage and Q100-year flood event.  DWB conducted two 
formal reviews with regards to CSP passage and ability to accommodate a Q100 flood event.  
The review process included the sampling and classifying of the unnamed stream.  This site 
was identified by DWB as Site ANZ 007 and MWLAP Site #53.   
 
Based on the assessment results, the existing crossing is considered a barrier to fish passage; 
therefore site rehabilitation at the outlet of the CSP is required to facilitate fish passage at this 
location.  This EMP includes a description of the present site conditions, fish habitat 
assessment, an assessment of the proposed crossing structure, anticipated impacts to fisheries 
resources, details concerning timing windows, and recommended practices for the construction 
of the riffle-pool structure to be installed at the CSP’s outlet. 
 

1.2 Project Objective 
 
The primary objectives of this EMP are to accurately describe the fish habitat present, and 
recommend mitigation works to protect against environmental damage both during and post 
construction of the riffle-pool structure located immediately below the CSP’s outlet.  These 
include: 
 

• 
• 
• 
• 

protecting fish and fish habitat, 
providing safe fish passage, 
preventing impacts to adult and juvenile fish that are spawning, migrating, or rearing,  
and preventing the release of sediment and other deleterious substances to flowing 
water during work below the existing stream crossing. 

 
As per Canfor direction, a detailed assessment of the current crossing structure condition was 
not performed, however fish sampling and a detailed stream classification was undertaken in 
June of 2004 and 2005.  The environmental assessment was focused on present stream 
channel characteristics in order to identify potential constraints and/or recommendations that 
would impact the construction of a riffle-pool structure at the CSP outlet. 
 
The riffle-pool structure will be installed to lessen the channel gradient immediately below the 
perched outlet of the CSP.  This will enhance fish passage, while protecting fish and fish habitat. 
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1.3 Project Location 

 
The site is located northeast of the community of Bear Lake and is located on the Chuchinka-
Crocker FSR at 12.8 kilometer.  Head north on Highway 97 to the 2000 Road and proceed until 
the 800 Road.  The turnoff for the Chuchinka-Crocker FSR is located at 856 kilometer.  See 
Appendix A for specific site location.  Access to the site is attainable via a two-wheel drive 
vehicle under snow free conditions.   
 
2.0 SITE ASSESSMENT METHODS 
 
Data collection and recommendations in this report are based on a range of current sources.  
The “Fish-Stream Identification Guidebook” (1998) was used to classify the stream.  Fisheries 
Information Summary System (FISS) data was used to determine potential fish species and 
habitats.  Sediment and erosion control recommendations were taken from “Design Guidelines 
for Erosion and Sediment Control Plans for Forestry Operations in the Prince George Forest 
Region” (1998), the “Stream Crossing Guidebook for Fish Streams” (2002), “A User’s Guide to 
Working In and Around Water” by BC Environment (1998), “Reduced Risk Timing Windows and 
Measures for the Omineca Region” by BC Environment (2004) “Fish Habitat Rehabilitation 
Procedures” Ministry of Environment, Forestry, Lands and Parks (1997).  Mitigation and 
remedial measures follow the format established by the fish habitat protection plan outlined in 
the “Stream Crossing Guidebook for Fish Streams” (2002) and those suggested by the 
Department of Fisheries and Ocean in their 5-Step Proponent Action Plan. 
 
 
3.0 FISHERIES RESOURCE VALUE 
 
Fisheries resource values are based on a background search and field investigations that are 
described in the following sections. 
 

3.1 Site Description 
 
The existing crossing is located at 12.8 km on the Chuchinka-Crocker FSR and consists of an 
800 mm CSP that is 24 meters in length.  The culvert has a 3.5 percent slope and is not 
embedded.  The outlet is perched 40 centimeters and has no plunge pool associated with it.  As 
no plunge pool exists at the outlet, it is considered a barrier to fish migration preventing access 
to further upstream habitat.  This barrier would affect migrating juveniles, as the drop is greater 
than 30 centimeters and the lack of a plunge pool does not allow fish to utilize the hydraulic 
jump to aid in ascent.  In addition to these barriers to fish passage, a 20-meter section of dry 
channel was observed upstream of the confluence of the unnamed creek and Anzac River.  
This section downstream of the CSP had abundant bridging vegetation over the channel 
substrate. Bridging vegetation is a good indicator of seasonal/intermittent flow conditions. 
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3.2 Review of Existing Fisheries Database 
 
 
The stream in question is a tributary to a larger unnamed stream which drains into the Anzac 
River (watershed code: 236-313100-30600).  The BC Government Fish Wizard website (2006) 
was used to identify possible fish species presence.  The following fish species may be present: 
Arctic grayling, Dolly Varden, rainbow trout, lake whitefish, and mountain whitefish.  Bull trout 
have also been confirmed in the Anzac River (past DWB sampling results). 
 
All of the above-mentioned fish species should be considered present within the identified 
stream crossings, as barriers to fish migration were not found during the assessment process. 
 
 

3.3 Detailed Habitat Inventory 
 
Based on field observations and data collected, the reach was classified as a default S4 stream.  
This reach was assessed from the crossing to the confluence with the Anzac River.  No barriers 
to fish migration were observed along this portion of the reach.  Arctic grayling were observed 
near the confluence with the larger unnamed stream 30 m below the crossing in June 2004, 
hence resulting in the defaulted fish bearing classification given at this time.   
 
The reach has riffle-pool morphology and meanders down to the unnamed tributary of the 
Anzac River.  It is partially coupled and occasionally confined.  The average stream width is 
1.19 meters, the average gradient is five (5) percent and the average water depth was 0.11 
meters.  The overall fish habitat was rated as poor at the time survey due to the low flow regime 
and sections of dry channel.  The stream has abundant overhanging vegetation and numerous 
sections of undercut banks that could provide good rearing habitat under periods of high flow.  
The riparian vegetation consists of a mixture of grasses, shrubs, and a mixed forest type.  
Gravels are abundant throughout the reach, and a small component of fine mineral alluvium is 
also found within the streambed.  The overall spawning habitat was rated as poor due to the low 
water levels at the time of survey.  This reach does not offer any over-wintering habitat to fish, 
however the mainstem does contain over-wintering habitat. 
 

3.4 Fish Sampling 
 
Fish sampling was conducted in June 2004 down the reach from the crossing to the confluence 
with the larger tributary.  During the sampling effort, no fish were caught or observed within the 
stream reach, however two arctic grayling juveniles were caught in the main tributary, 10 meters 
downstream of the confluence.  Fish sampling was also conducted in June 2005, and a juvenile 
rainbow trout was captured while sampling DWB Site ANZ 010 in the tributary near the 
confluence of the stream. 
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3.5 Fish Habitat at the Location 
 
The overall stream habitat was rated as poor at the time of survey due to low flows and sections 
of dry channel within the reach.  However, the reach may provide moderate habitat during 
periods of higher flow.  The reach has an abundant amount of stream cover provided by 
overhanging vegetation and undercut banks.  These features would provide refuge for rearing 
juveniles.  Although gravels dominate the substrate, the overall spawning habitat is poor, as the 
low flows would result in the drying out of redds.  The reach offers no over-wintering habitat to 
fish as no deep pools were observed near the crossing, however over-wintering habitat is 
available downstream in the larger tributary to the Anzac River. 
 
The reach is a tributary to the Anzac River and no permanent barriers to fish migration were 
observed from the crossing location to the confluence with the Anzac River.  This stream was 
rated as having IMPORTANT fish habitat according to the Fish-Stream Crossing Guidebook 
(2002), due to the possibility of Arctic grayling and bull trout utilizing the stream throughout part 
of the year,  

 
 

4.0 DESCRIPTION OF PROPOSED ACTIVITIES AND MITIGATION MEASURES   
 
In order to restore fish passage, the existing CSP will have a riffle-pool structure created at its 
outlet. This will partially back-flood the culvert and eliminate the perched outlet.  The riffle pool 
structure will be approximately 24m in length from the CSP outlet. Refer to Appendix C for 
further details. 
 
Potential instream/construction activities may include: 
 

1. Delineate each rock weir location in the field 
2. Isolate the site using an active approach, set up coffer dams above and below the 

existing crossing structure.  Usage of pumps and discharge hose to facilitate flow 
around working footprint 

3. Conduct fish salvage to remove any fish within isolated area 
4. Keying and embedding of rock riffle structures as per site plan design.  Placement of 

prescribed gravels between each of the rock riffle structures  
5. Continuous pumping of sediment-laden seepage water out from the isolated 

construction footprint to a vegetated area upland area away from the site.  Flushing 
of new channel substrate until flow is clear, 

6. Removal of coffer dam isolation and restoration of normal stream flow, 
7. Site remediation including seeding planting and mulching of all disturbed areas. 

 
These procedures and proposed mitigation measures will be described in the following sections.  
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4.1 Delineation of Construction Footprint  
 
The site in question will be flagged with ribbon as to delineate limits of construction, minimizing 
site disturbance.  Heavy machinery will only be needed to bring in site materials.  All works 
located below the CSP outlet will be performed by hand to minimize the impact.  
 

4.2 Site Isolation 
 
Site isolation is required to facilitate the construction of the riffle-pool structure.  Site isolation 
may be accomplished through a variety of means; however it is recommended that an active 
diversion be incorporated into the project, as construction will only take place over a one day 
period.  Coffer dams will be installed immediately above the CSP at the inlet and approximately 
24 meters below its outlet.  Placement of the coffer dams should allow enough room and space 
for construction activities.  The coffer dams may be created using a variety of materials, which 
may include hay bales, plywood, concrete lock blocks, logs, sandbags, rock or cobbles and 
even earth or soil (the latter should only be used as a last resort if no other materials are 
available).  Earth and soil dams should be wrapped with plastic and isolated from water and 
flow.   
 
An active diversion will be set up using pumps, i.e. electric, gasoline and/or diesel to carry the 
existing flow across the site.  The concentrated discharge flow will be dissipated over an 
armoured surface i.e. sheet of plywood, cobble, rock and/or poly prior to introduction into the 
unnamed creek below the working footprint. 
 
All sediment-laden water within the isolated area will be pumped to a vegetated upland location 
where it will not re-enter the stream before being naturally filtered.  Upon removal of the site 
isolation measures, the EM will assure that the newly established channel is sufficiently washed, 
and sediment-laden water is pumped away from the site to ensure that no sediment enters the 
stream once the isolation is fully disassembled. 
 
 

4.3 Fish Salvage 
 
Fish salvage will be conducted as needed on site.  This procedure will entail the usage of 
several different methods that will include but are not limited to electrofishing, dip netting and 
minnow trapping of the isolated site.  Any fish trapped or caught within the isolation area will be 
removed and released downstream of the work site.  Qualified fisheries personnel will conduct 
the fish salvage and any fish captured will be documented.  Fish salvage will require a permit 
from DFO and the Ministry of Environment. 
 
 

4.4 Construction of Rock Riffle Structures 
 
It is the intent of this project to restore full fish passage to the stream in question.  The new 
construction will ensure that fish passage is restored to all life stages of fish present within the 
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system.  The stream grade and channel morphology immediately below the CSP outlet will be 
re-established.  Channel characteristics will approximate the natural pool depths and grades 
found above and below the crossing.  The natural stream width is 1.19 meters and the natural 
stream grade is approximately 5 percent.  The construction period should be minimized in order 
to reduce possible impacts on fish.  It is anticipated that the construction of the rock riffle 
structures will take one day with a two-person crew, assuming that all construction supplies 
(gravels, cobbles) are delivered on site prior to the commencement of the project.   
 
As per the site plan’s general notes found on DWG ANZAC-01-04, the rock riffle structures will 
be hand finished to ensure proper geometry and placement to achieve riffle-pool action.  Each 
rock structure is to be keyed in at a minimum of 200mm below the existing natural streambed. 
Keying the rock riffle structures into the stream bank and stream bed will be conducted by hand 
(i.e. shovel, pick and wheel barrow) to minimize soil and vegetation disturbance.  Refer to 
Appendix D.   
 
Once the structures are in keyed in place, pre-washed streambed gravels consistent with the 
gradation of the natural stream (i.e. 30% sand, 60% cobble and 10% boulders) will be placed 
between each of the rock riffle structures as shown in DWG Anzac-01-02.  Gravels will be 
placed behind the structures in pools 1, 2 and 3, whereas pool 4 will have the natural streambed 
as its base. 
 
Each rock riffle will be constructed with a slight upstream curvature and will be constructed with 
its outer edges higher than its center as shown in DWG ANAC-01-03.  The purpose of this 
design is to encourage flow into the middle of the stream and prevent downstream bank scour.  
It will also aid in the creation of downstream mid-lateral pools will aid in fish ascent. 
 

4.5 Site Maintenance  
 
Throughout the entire construction of the rock riffle structures, all sediment-laden seepage 
collected in the isolated area will be removed off site via pumps and discharge hoses to an 
upland well-vegetated area that slopes away from the creek.  The newly formed rock riffle 
structures and associated streambed will be flushed and cleaned until it flows clearly.  The 
coffer dams will be removed and the natural flow will be re-introduced into the newly formed 
channel. 
 
 

4.6 Seeding and Planting   
 
Any vegetation disturbed during the installation of the rock riffles, will be replanted after project 
completion.  Live willow stakes and hot planting will be implemented as necessary by the on-site 
environmental monitor. 
 
Immediately seed and mulch all freshly exposed soils within the delineated limits of work.  Seed 
will be spread using a hand-broadcasting unit.  All seed shall be applied in two intersecting 
directions and overlap adjoining ground by 300mm.   
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All seeding will be applied at the manufacturers suggested rates.   After seeding, all areas within 
the working footprint will be mulched using straw bales that are broken and scattered over 
exposed soils to prevent the seed from washing away before germination.  Straw is an excellent 
mulch material.  Because of its length and bulk, it is highly effective in reducing the raindrop 
impact and moderating the microclimate of the soil surface.  Straw mulch should be applied no 
more than 2 inches (5 cm) deep on seeded sites and should cover at least 80% of the soil.    

 
 

5.0 TIMING OF PROPOSED WORKS   
 
Both arctic grayling (June 2004) and rainbow trout (June 2005) were found immediately below 
the unnamed creek confluence.  Based on the presence of these fish species and a barrier free 
connection to the CSP crossing at the road, the unnamed creek was defaulted as fish bearing.  
The Ministry of Environment Fish Wizard Database also confirms the presence of dolly varden 
and mountain whitefish in the Anzac River.  Based on this information, the Reduced Risk Timing 
Windows and Measures for the Omineca Region (BC Environment 2004) specify that the timing 
window applicable for all four species is from July 15th to August 15th. 
 
As instream works are required, construction must be conducted within the designated Timing 
Window, unless the Designated Environmental Official (DEO) approves a variance.  A variance 
may be granted from the DEO with sufficient cause and the submission of an EMP and relevant 
paperwork.  This EMP may form the basis of such a submission.  However, because of 
downstream fisheries sensitivities, it is recommended that the designated timing window is 
adhered to. 
 
 
6.0 PERMITTING/APPROVALS 
 
As proposed works are substantial in nature, this plan should be referred to the Department of 
Fisheries and Oceans for comment.   
 
As instream works are required, the Ministry of Environment must be notified of works in or 
about a stream under Section 4.0 of the Water Regulation. 
 
A fish salvage permit will be required from the Ministry of Environment and the Department of 
Fisheries and Oceans. 
 

Agency Contact List: 
Agency Contact Phone Number 
Department of Fisheries and Oceans John Summers (250) 561-5366 
Ministry of Environment Bob Brade (250) 614-9912 
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7.0 ENVIRONMENTAL MONITORING 
 
Because the fish habitat is classified as important and the proposed construction will include 
instream works, an environmental monitor (EM) and qualified crew member will be present 
throughout the duration of the project.  The EM will act at arm’s length to the proponent and will 
report directly to the DEO, and he/she will also have the authority to stop construction if 
environmental concerns are encountered.   
 
The EM will be a qualified professional or technician with adequate training and knowledge of 
fish habitat assessment and requirements for fish habitat protection and restoration (Omineca 
Region Official Timing Windows and Measures Document 2004). 
 
Revisions to this EMP can be made on-site by mutual agreement between the EM and the 
proponent; however, all changes will be recorded and must result in an improvement to the 
plan.  Any revisions and the corresponding rationale will be stated in the post-construction 
report. 
 
A post-construction report will be prepared and include the following: the effectiveness of the 
EMP, components identified as problem areas, recommendations regarding further mitigative 
measures and future monitoring of the site, and photographic documentation of the sensitive 
phases of the project. 
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APPENDIX A – ACCESS AND SITE LOCATION MAPS 

 

Anzac River

DWB Site 007
12.8 Km 
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APPENDIX B - PHOTOGRAPHS 

 

 
Photo 1 – CSP inlet, which is not embedded. 

 

 
Photo 2 – CSP outlet that is perched by 40cm and drops onto cobbles and boulders  

(barrier to migrating juveniles).  
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Photo 3 – Upstream characteristics of streambed. 

 

 
Photo 4 – Dry section of channel located between the CSP and Anzac River. 
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Photo 5 – Juvenile arctic grayling caught in the main tributary, 10 meters downstream 

from the confluence with the reach in question. 
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APPENDIX C – MITIGATION MEASURES DIAGRAM 
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(Insert site plan drawings here) 
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