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Management Plan for Aberfeldie Fish Habitat
Improvement – Licence of Occupation
1.0 Background
1.1 Project Overview
Describe project for which authorization is requested, including construction and/or
phased development details:
In 2009, BC Hydro significantly increased the capacity of the Aberfeldie Generating station.
The increased capacity has resulted in increased volumes of water flowing through the
penstocks which has resulted in increased fish mortality from the Bull River. As part of the
Aberfeldie Redevelopment Project, BC Hydro committed to implement the Fish Entrainment
Strategy (FES) in its Environmental Assessment Certificate and the current interim FAA
conditions reflect that committeemen. As part of this Strategy, BC Hydro has agreed, in
consultation with the Ktunaxa First Nation, DFO and MoE (ABN Technical Committee), to
mitigate for fish stock reductions by improving fish habitat in a tributary to the Bull River.

1.2 Investigative Work
If any preliminary investigative work has been carried out, with or without an
investigative authorization, provide details on work completed, incomplete or on‐going
from previous term.
Activity

Assessment of area
and preliminary
design
Selection of option

1

Brief Description of Activity

Status (e.g.
Complete;
Incomplete;
Ongoing)

Comments / Milestones

Report of fish
entrainment offsetting
options and design
ABN Technical
Committee visited all
proposed options,
ranked them and
selected one

Complete

Robinson et al. 20161

Complete

July, 2016

Robinson, M.D, Gaboury, M., Cope, S., and E. Parkinson. 2016. ABNFESMON5 ‐ Fish Entrainment Offsetting –
Preliminary Design. Prepared by Lotic Environmental Ltd., LGL Ltd., Westslope Fisheries Ltd., and E. Parkinson.
Prepared for BC Hydro. 18 pp
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1.3 Confirmation of Safety Plan
Your Project must meet the Occupational Health and Safety (OHS) criteria set out by
WorkSafe BC. Does your Project meet these criteria?
Yes: ☒ No: ☐

1.4 First Nations Consultation
Describe any contact you may have had, including the name of the First Nation(s) and
representatives contacted.
Extensive consultation with Ktunaxa First Nation – several meetings, workshops and
conference calls (> 10) from late 2009 to mid 2017. Contracted reports on interviews with
KNC community members (Firelight 20172) an on Cultural effectiveness monitoring
indicators (KNC and Firelight 20173).
Contacts:
Jon Bisset, Senior Biologist, Canadian Columbia River Intertribal Fisheries Commission;
jbisset@ccrifc.org
Nicole Kapell, Environment and Archaeological Stewardship Manager, Ktunaxa Lands &
Resources Sector, Ktunaxa Nation Council; NJKapell@ktunaxa.org

2.0 Location
2.1 Description
Provide a general description of the location of the project:
Property is located 17 km +/‐ South East from the Top of the Work Park within the Kootenay
Land District. The Crown Land is PIN 2131191 Bull River Tie Reserve, District Lot 4590
Kootenay District Plan X28 Except sublot 39 Plan X28‐1 and PIN 8479720 District Lot 4590
Kootenay District.
Galbraith Creek, UTMs 621372 E, 5510630 N – the site is located approximately 3.7 km
upstream from the confluence of Galbraith Creek with North Galbraith Creek (Figures 1 and
2). The upstream end of the site is marked by a bridge crossing of the Galbraith Creek Forest
2

Firelight Group. 2017. Technical memorandum: summary of focus group interview results: KNC
Aberfeldie Dam fish compensation.
3

Ktunaxa Nation Council and Firelight Group. 2017. Technical memorandum: recommended KNC
cultural effectiveness indicators fir detailed Aberfeldie Entrainment offset monitoring design.
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Service Road over Galbraith Creek. The overall site length is estimated at 980 m long with a
bankfull width of 11 m. Rehabilitation of this site would result in an approximate instream
work area of 10,780 m2 plus associated bar/riparian habitat (text modified from Robinson et
al 2016).

Figure 1. Location of fish habitat enhancement structures, ABN project. (Robinson et al
2016)
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Figure 2. Location of general site for fish habitat enhancement structures, ABN project.
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2.2 Location Justification
Provide your reasons/justification of the need for this type of project at this location:
The increased ABN capacity has resulted in increased volumes of water flowing through the
penstocks which has resulted in increased fish mortality through entrainment above the
spillway or through the turbines. As part of the Aberfeldie Redevelopment Project, BC
Hydro committed to implement the Fish Entrainment Strategy (FES) in its Environmental
Assessment Certificate and the current interim FAA conditions reflect that commitment. As
part of this Strategy, BC Hydro agreed, in consultation with the Ktunaxa First Nation, DFO
and MoE (ABN Technical Committee), to mitigate for fish stock reductions by improving fish
habitat in a tributary to the Bull River (offsetting). The site was chosen by the ABN Technical
Committee as the most suitable location for offsetting after extensive review of several
options in the area. The evaluation process details and options considered are available in
reports from BC Hydro.

2.3 Seasonal Expectations of Use
When will the Project require use of the land? Include information on key works during
construction phases as well as operations phase. Please reference reduced risk fish
windows as required by DFO:
Project Phase (Construction /
Operations)

Construction
Monitoring

Brief Description of Activity / Works

Installation of instream structures
Monitoring of structural integrity of
structures

Season

Aug 20 – end of
September4
Summer & Fall

3.0 Infrastructure and Improvements
3.1 New Facilities and Infrastructure5
Detail any new facilities, infrastructure or processes proposed and any ancillary uses. Provide details
of planned construction methods and materials, and construction scheduling.
Facility/Infrastructure/Process

Construction Methods/Materials

Construction Schedule

LWD and Bar tops

Logs, rootwads, Refer below

Aug 20 – end of
September

4

Kootenay Region 4 Periods of Least Risk for instream work by Fish Species, Cutthroat Trout, delayed
instream work window zone. The work window zone for Mountain Whitefish ends at the end of September
while that for Cutthroat Trout ends at the end of October.
5
All text and figures in this subsection taken from Robinson et al. 2016
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The design objectives are to: improve channel form (e.g., width/depth), increase channel complexity
(e.g., pool habitat = juvenile rearing and overwintering; glides = spawning), increase riparian cover, and
stabilize bars to promote riparian recolonization.
Construction details
The proposed treatment would redefine the channel alignment and morphology would involve using
~12 LWD Instream structures and ~35 Bar Apex and Bar Top LWD structures. The LWD Instream
structures would be located on outside banks of meanders. The structures would provide instream
cover and promote bed scour to develop pool habitat. Associated pool tail‐outs would be expected to
accumulate gravels of a size suitable for spawning. The LWD Instream structures would be constructed
out of five 0.4‐0.5 m diameter (dbh) logs with rootwads. The logs would be 10 – 12 m long. Acceptable
species of tree, in order of preference, would include cedar, larch, and fir. Logs would be placed in
excavated trenches in the bank with 4‐5 m of the stems with attached rootwads projecting into the
wetted channel. Between 8‐10 rocks (0.8‐1.2 m b‐axis) would also be placed in the excavated trenches
and cabled to the logs as ballast. Live cuttings will be placed in the trenches before backfilling. Live
cuttings will be 1‐2 m long stems collected from locally‐sourced cottonwood, willow, and/or red‐osier
dogwood stands. Cuttings will be collected at a time when the plants are dormant.
Approximately 10 Bar Apex and ~25 Bar Top Large Woody Debris (LWD) structures (Figures 3 and 4) will
be constructed on the gravel bars. The Bar Apex Jams would be located on the upstream end of three
larger gravel bars. Bar Top LWD structures will be placed on the larger gravel bars to create roughness,
fine sediment aggradation, and natural re‐vegetation downstream of the bar apex jams. The Bar Apex
and Bar Top structures would be multiple pieces of LWD with the same dimensions as the Instream
LWD. Each piece would be ballasted via chain to two 1.0 m (b‐axis) rocks excavated to a depth of 2 m
into the gravel bar. The LWD would be chained to the ballast rocks such that the ballast rocks are 5 m
upstream from the rootwad to create an angle of ~20° in the chain. Bar top LWD structures will have
~10–15 m spacing. Similar to the Instream structures, live cuttings will be placed in the pits excavated
for ballast rock.
Additional gravel bar staking would be completed on exposed areas, where appropriate. Also, extensive
riparian plantings on both banks above bankfull elevation would occur, where appropriate.
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Figure 3. Instream LWD design, habitat enhancement structures, ABN project. (Robinson et al 2016)

Figure 4. Bar top structure design, habitat enhancement structures, ABN project. (Robinson et al 2016)
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3.2 Access
Identify existing and proposed roads used for access and their use by season. Include any
proposed connections to public or Forest Service Roads; traffic information including
volume of traffic during construction/operation and phase or season that the traffic is
expected:

Roadway /
Proposed
Connection

Bull/Galbraith
Creek Forest
Service Road;
Section id 05
Galbraith
Main FSR
Section id 1

Existing /
Proposed

Existing

Existing

Existing
Road
Classificati
on

Road Permittee
Information and
Road Use
Agreements

Forest
Service
Road –
Tenured
Forest
Service
Road
Tenured

Application for
Industrial Road
use Permit
submitted
Application for
Industrial Road
Use Permit
Submitted

Traffic Volume
Construction
Phase

Operations
Phase

Low to
minimal

n/a

Low to
minimal

n/a

Mitigation of Traffic
Effects

Silt fences to
minimize stream
sediments
import
Silt fences to
minimize stream
sediments
import

3.3 Utility Requirements and Sources
Describe utility requirements and sources, include agreements in place or underway
allowing access to utilities:
N/A

3.4 Water Supply
Identify water requirements for construction and operation phases (e.g. surface water
and/or groundwater), including sources, location, volume and a general description of
infrastructure planned to meet water supply requirements, include any agreements
outside of Water Act Authorizations identified above (Section I, Authorizations, Permits or
Approvals), such as Municipal water supply.
Project Phase
(Construction /
Operations)
Construction

Water Requirement (e.g.
surface water or ground water
etc.)

Source /
Location

Volume

Infrastructure
Description

Agreements

N/A

3.5 Waste Collection Treatment and Disposal
Identify water requirements for construction and operation phases (e.g. surface water
and/or groundwater), including:
Project Phase
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(Construction /
Operations)
Construction

surface water or ground water
etc.)

Location

Description

N/A

4.0 Environmental
Describe any significant impacts and proposed mitigation for the following environmental
classes:

4.1 Land Impacts
4.1.1 Vegetation Removal
Is any timber removal required?
Yes: ☐ No: ☒
Are any areas of vegetation to be cleared, outside of timber removal?
Yes: ☐ No: ☒
4.1.2 Soil Disturbance
Will there be any areas of soil disturbance, including clearing, grubbing, excavation and
levelling?
Yes: ☒ No: ☐
Removal Type
Excavation

Potential Effects
Instream
sedimentation

Grubbing

Ground disturbance

Proposed Mitigation
Bank material will need to be excavated to
install the instream LWD jams and the ballast
rocks on the bar tops. Excavations will be
done in the dry and done so to pull material
away from the bank, towards shore. Material
will be stockpiled away from the stream
within one reach length of the machine
completing the work. The material will be
stockpiled short‐term (e.g., 1‐2 days), before
being used as backfill over the structures.
Excavated areas will be left rough and loose
with branches and other vegetative debris
scattered over the surface to promote
revegetation.
Minor amounts of grubbing may be necessary
at certain locations where machinery will be
required to trail along the stream to access
structure locations. Grubbed material will be
left beside the trail and will be scattered to
leave a rough and loose reclaimed trail.

Is the area to be excavated a Brownfield site or has the potential to be contaminated?
Yes: ☐ No: ☒
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Soil relocation agreements or other certifications may be required. BC Contaminated Site Regulations

Is there potential for disturbance of archaeological, paleontological fossils or historical
artifacts?
Yes: ☒ No: ☐
Additional research and plans may be required. Heritage Conservation Act.

4.1.3 Riparian Encroachment
Will any works be completed within or adjacent to the riparian zone of any water body?
Yes: ☒ No: ☐
Identify all works that may affect the Riparian zone, the impacts, and proposed
mitigations:
Work Type

Potential Effects
Grubbing and
vegetation damage

Stream access

Riparian vegetation
removal
Installing instream
LWD

Proposed Mitigation
Minor amounts of grubbing may be necessary at
certain locations where machinery will be required to
trail along the stream to access structure locations.
Grubbed material will be left beside the trail and will
be scattered to leave a rough and loose reclaimed trail.
The excavations required to install the instream LWD
jams will be done to minimize removal of existing
riparian vegetation to the largest extent possible.
Instream LWD structures can be adjusted to some
extent to limit the amount of riparian disturbance.
Riparian will also be mitigated by incorporating live
cuttings within the instream structures.

4.1.4 Pesticides and Herbicides
Will there be any use of pesticides or herbicides during construction, operations
and/or maintenance?
Yes: ☐ No: ☒
4.1.5 Visual Impacts
Will there be any adverse effects of the projects and any potential adverse effects on
sight lines to the project area from surrounding areas likely to be used for scenic viewing
by residents or other users?
Yes: ☐ No: ☒
4.1.6 Archaeological Sites
Are there any known or high potential (Arch Procedure) archaeological sites within the
project area?
Yes: ☐ No: ☐ unknown at present as AIA review is still being conducted
Identify the sites, any potential impact on them, and any mitigations:
Archaeological Site
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Have you conducted an AIA or engaged an archaeologist to assist with your
investigations?
Yes: ☒ No: ☐
Please include information or reports generated:
BC Hydro is in the process of conducting and AIA for the area and will update the Crown
with our findings.

4.1.7 Construction Methods and Materials
Identify the types of construction materials, the methods used, their impacts, and any
mitigations:
Construction Material /
Method

Large woody debris
Riprap
Live cuttings
Chain/cable

Potential effects

None
None
None
Metal product left behind
after structures deteriorate

Mitigations

N/a
N/a
N/a
Chain has been selected as the
anchoring material for use on the
bar top LWD as these structures
will have the anchoring material
exposed at the surface. If the LWD
deteriorates, the chain will lay flat
and become buried in the bar.
Cable on the instream LWD jams
will be backfilled during
construction.

4.2 Atmospheric Impacts
4.2.1 Sound, Odor, Gas or Fuel Emissions
Will the project construction or operation cause any of the following to disturb wildlife
or nearby residents:
Sound?
Odor?
Gas?
Fuel Emissions?
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4.3 Water or Land Covered by Water Impacts
4.3.1 Drainage Effects
Will the project result in changes to land drainage?
Yes: ☐ No: ☒
4.3.2 Public Access
Will the project result in changes to public access?
Yes: ☐ No: ☒
4.3.3 Flood Potential
Will the project result in a potential for flooding?
Yes: ☐ No: ☒

4.4 Fish and Wildlife Habitat Impacts
4.4.1 Disturbance to Wildlife and Wildlife Habitat
Will the project result in adverse effects to wildlife or wildlife habitat?
Yes: ☐ No: ☒
Will the project (construction or operations phase) occur in and around streams, lakes,
estuarine or marine environments?
Yes: ☒ No: ☐
The project will occur on Galbraith Creek. Galbraith Creek is a third order tributary to
the Bull River. The overall rehabilitation site length is 980 m long and also had a bankfull
width of 11 m. The rehabilitation site is considered to be in a disturbed state. The
channel appears over‐widened, with extensive bar development. Instream habitat is
essentially one continuous riffle. Cover elements in the form of deep pools, instream
LWD, and overhead vegetation were not observed in the field. This disturbed state is
largely thought to be attributed to historic logging practices exacerbated by repeated
flood events.
Project Phase and
Environmental Setting

Construction

Potential Effects

Increase fish habitat

Proposed Mitigations / Management

N/A

Is the project (construction or operations phase) likely to increase erosion or
sedimentation?
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Yes: ☐ No: ☒
Will the project (construction or operations phase) require water diversion?
Yes: ☐ No: ☒
Will the project threaten or endanger species at risk in the area?
Yes: ☐ No: ☒

5.0 Socio‐Community
5.1 Land Use
Describe the current community setting on or near the project area, including the location
of non‐aboriginal and aboriginal communities or known use areas:
The property is located on the Bull River in Area C of the Regional District of East
Kootenay (RDEK), more than 35 kilometres east of Cranbrook.
Cranbrook is a city in the southeast British Columbia, located on the west side of the
Kootenay River at its confluence with the St. Mary River. It’s the largest urban centre in
the region known as the East Kootenay. As of 2011, Cranbrook’s population is 19,319
with a census agglomeration population of 25,307. Cranbrook is well established service
centre for the East Kootenay.
Recreation and tourism are more recent economies that along with lumber and mining
are the key drivers of the city’s economy. Rural economic drivers include farming and
ranching.
The closest First Nation reserve site is the Kootenay 1 reserve which is approximately
28.15 km SW of location site.
The property location overlaps the following tenures:
1. Grazing Licence RAN075056;
2. Grazing Licence RAN075105;
3. Forest Recreation Tenure – Galbraith Aldertree Trail;
4. Trapline TR0422T005;
5. Guide outfitter Certificate 400882
6. Road Permit R19763
7. Forestry Licences, cutting permit and cut block for the Galloway Lumber
Company;
8. Archaeological Sites; and
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9. Statement of Interest for the Ktunaxa Kinbasket Treaty Council.
5.1.1 Land Management Plans and Regional Growth Strategies
Are there any land and resource management plans, coastal plans, provincial, regional
growth strategies or local government plans with zoning, or management policies or use
restrictions in place that could limit or preclude your proposed use of the land? (Please
refer to the Union of BC Municipalities (UBCM) and check the websites of the
municipality, regional district or other organization with jurisdiction including your
project area.)
Yes: ☐ No: ☒

5.2 Socio‐Community Conditions
5.2.1 Adjacent Users or Communities
Is the project likely to restrict public access, or the ability, or the ability of adjacent land
owners or tenure holder to access their property or tenures?
Yes: ☐ No: ☒
5.2.2 Existing Services
Provide a description any increased demand on fire protection and other health facilities
and emergency services arising from your Project, including proposed management or
mitigation measures:
None

April 2018

Aberfeldie Fish Habitat Improvement
MANAGEMENT PLAN

Appendix A – Location Map
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