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1.0 INTRODUCTION

On October 31, 2013, a release of water and sediment from an onsite water containment pond occurred
at the Obed Mountain Mine (“Obed” or “Mine”) located at Townships 52 and 53 and Ranges 23 to 25,
West of the Fifth Meridian approximately 16km northeast of Hinton, Alberta.

On November 19, 2013 Alberta Environment and Sustainable Resource Development ("ESRD") issued
Environmental Protection Order No. EP0-2013/34-CR, as amended ("EPQO") to Coal Valley Resources

Inc. (CVRI) and Sherritt International Corporation. Oversight of the EPO transferred from ESRD to the

Alberta Energy Regulator ("AER") in March 2014. In April 2014, Westmoreland Coal Company (WCC)

acquired Sherritt International’s coal mining operations, which included Obed. CVRI has since become
Prairie Mines & Royalty ULC (PMRU). The EPO Proponent’s Team, consisting of representation from

both PMRU and Sherritt, is the project proponent and responsible party for the completion of all works

prescribed by the EPO.

The Mine produced export quality thermal coal that is beneficiated through a washing and drying process.
The containment pond held surface and process water, and solids from the coal washing process. No
chemicals were used in the process, except for flocculants that settle out the solid material from the
process water. Approximately 670,000m?3 of water and sediment was released, flowing downstream to
Apetowun Creek (APC), Plante Creek (PLC) and ultimately to the Athabasca River (ATR). The release
damaged the creek channel and riparian areas of the upper, approximately 4.1 km’s of APC and
deposited release material and sediments into the lower reaches of APC, PLC and the upper ATR.

Since the release, material has been removed on an annual basis from APC and lower PLC as part of the
Solids Recovery Project. In 2013-2014 bank stabilization, riparian remediation, installation of erosion
control materials, construction of four sediment traps and debris removal activities were completed
throughout upper APC to reduce erosion/sedimentation and allow fish passage. However, ongoing
surveys and inspections of upper APC completed under the EPO have determined that bank and channel
erosion is ongoing in the upper most reaches of APC and that additional remediation works are required
to improve fish habitat quality.

The following is a request for authorization under the Fisheries Act to complete the remaining remediation
works in APC. Works outlined in this application for Authorization are the final steps in completing the
EPO requirements.

1.1 PRE-RELEASE EVENT FLOW ROUTE

APC originates from within the southeastern portion of the Obed Mineral Surface Lease (MSL) and
generally drains in an eastern—northeastern direction before turning southeast where it joins with PLC and
empties into the ATR approximately 34 km downstream of the town of Hinton, AB. The total length of this
watercourse, from its headwaters to the ATR, is approximately 24 km (Drawing 3 Appendix Al).
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Prior to Mine development, surface water drainage of the southeast portion of the Obed Mountain utilized
three drainage paths as confirmed from local site knowledge and pre-mining topography (Thurber Figure
No. 19-34-47, June 1984). These drainage paths consisted of:

=  main branch of APC, which is located southeast of the Main Tailings Pond (MTP) and northeast
of the East Conveyor Pond (ECP);

= adrainage which is near the south end of the MTP dam. This drainage naturally has a surface
connection to the North Arm Tributary and is the current alignment of the MTP Spillway Outlet
Channel (discussed below); and

= an unnamed tributary of APC (referred to as the North Arm Tributary), which is located on the
north end of the MTP dam.

The MTP remains an important feature of Obed’s wastewater management system for the eastern portion
of the Mine site. As part of the original MTP design (1980s), the overflow spillway and outlet channel were
located at the south end of the MTP that outflows to the eastern MSL boundary in the APC watershed.
The MTP is licensed as a major pond under EPEA and has been managing water quality for over 30
years via controlled releases through this spillway. After the release event, the spillway was repaired and
upgraded with the construction of a rectangular weir with stoplogs for flow measurement and operational
control (to provide additional settling retention time, if required). In addition, the 340m long spillway outlet
channel was re-constructed with cobble armoring and rock checks at various spacing. These works were
sized in accordance with the inflow design flood (IDF) for this structure. No repairs were required to the
MTP dam itself.

1.2 RELEASE EVENT

Immediately after the release, Obed staff focused on ensuring the safety of all site personnel and began
to take steps to stop the continued release of water. Water quality monitoring and evaluations of the
spatial extent of the affected area began the morning following the release. Significant internal and
external resources were mobilized to the Mine to begin the preliminary investigation and stabilization
activities. Water quality specialists arrived on site on November 2, 2013 and implemented a water and
sediment sampling and monitoring program to determine the initial effects of the release. Obed also
mobilized a team of terrestrial and aquatic specialists to assess potential impacts to the terrestrial and
aquatic environments.

The release material contained a mixture of water, clay, silt or mud, shale and coal fines. The release
flow path generally followed the pre-release drainage alignment with only minor variations that are not
easily depicted from aerial imagery. Once beyond the MTP, the released material encountered a series
of impediments where short term ponding and sediment deposition occurred. For a short period of time,
water and sediment ponded behind an existing beaver dam (located at approximately 0+920) prior to
breaching that structure and continuing downslope along the existing drainage path following the low
terrain contour. The beaver dam area is relatively flat which, when coupled with the temporary ponding,
contributed to the lack of erosion and noticeable accumulation of released material in this area.
Downstream of the beaver dam the terrain quickly steepens and the released material increased in

Apetowun Creek Remediation 2 EPO Proponent’s Team
Fisheries Act Request for Authorization



velocity. This resulted in significant erosion and the creation of the incised channel currently visible in the
upper most reaches. The majority of the released water and material would have travelled along this path
given the level of disturbance within adjacent drainage paths is either minimal or not evident.

Approximately 200 m downslope of the beaver dam, at the confluence with the North Arm Tributary (end
of the incised channel), the terrain flattens out. The valley walls along this stretch of the release pathway
are narrow and high, and it is believed that this concentrated the flow path and maintained or potentially
increased the velocity of the released material. This is evident by the increased level of erosion and
down-cutting, which included the scouring of natural material to the bedrock base.

Further downstream, as the drainage pathway widens again, the released material would have decreased
in velocity, spread out, and became shallower as a result of the reduced channel gradient. Within this
area natural vegetation and soils were removed and heavier particles such as gravel and cobble were
deposited. The wider and flatter terrain slowed the release flow, resulting in the accumulation of downed
timber and debris along the northeastern bend in the channel, approximately 940m upstream of the DX
Road.

The DX Road acted as a dam because the undersized culvert could not handle the high volume of water.
Based on field observations and the condition of the road post-release, the road backed up the release
material to an elevation that overtopped the road. This ponding of release water contributed to the
relatively undisturbed zone immediately upstream of the DX Road and a significant amount of deposited
sediment at this location. As water and sediment ponded behind the DX Road, flow slowed enough to
drop the heavier suspended material. The larger timber in this reach was damaged but the riparian
vegetation remains (i.e., willows, shrubs and grasses). The majority of the bed and bank of APC in this
reach currently resembles pre-release event conditions (maintaining its overall alignment). The DX Road
received substantial erosional damage to the downstream embankment and the culvert was damaged
beyond repair by the water volumes, the water pressure, debris and related erosion. The culvert was
replaced with a larger structure in March 2014.

The released material continued to cause damage to standing timber, surficial soils and to the bed and
banks of APC downstream of the DX Road to an approximate distance of 1,200 m. Throughout this
reach, timber cover was displaced and accumulated at various bends in the creek. The creek bed and
bank were impacted by the release event creating a wider channel in many areas, with an impact width
ranging from 20 to 70 m. Approximately 1,000 m below the DX Road, APC takes a sharp turn to the
north. This terrain feature created a natural barrier to the downstream progress of the release material
and is the furthest extent of the major disturbance. Released material continued to travel to the east over
the banks of APC into a black-spruce bog. This abrupt change in direction dissipated much of the energy
in the release and spread the material, including a large accumulation of downed timber, over a wider
area. Due to the accumulation of sediment and timber at this location, the pre-release event creek
channel could not be located for an approximate 185 m section.

In summary, the largest amount of disturbance related to the release is contained within the upper 4 km
of the APC drainage. After station 4+266 (Drawing 2 Appendix Al), downstream of the DX Road, the level
of disturbance was reduced to a point that the impact of the release resembles a natural high-water
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event, with timber and riparian vegetation intact and the bed and bank relatively unaffected. Small
accumulations of release material also were deposited further downstream, although annual sediment
surveys have indicated nearly all of this material has been flushed out during subsequent spring freshets
and large rain events.

1.3 POST-RELEASE STABILIZATION EFFORTS

Since the release, remediation and stabilization activities were completed in 2013 and 2014, with some
activities continuing annually, on an as needed basis. Yearly reports have been published summarizing
annual work programs, impact assessments and include data analysis as well as additional
recommendations as set out in the EPO. A summary of these activities includes:

= recovery of deposited solids;

= creek bank stabilization;

= management of downed timber;

= installation of erosion control materials;

=  APC bank armoring;

=  MTP spillway and outlet channel repairs, contouring and armouring;

= re-construction of approximately 185 m of APC downstream of the DX Road;
= construction of four sediment traps;

= DX Road culvert replacement and road repairs/upgrades; and

= Shell Road clear span bridge abutment repairs.

During the spring and summer of 2014 and 2015, vegetation planting and seeding took place along the
disturbance area to further stabilize the riparian areas.

As stated above, an approximate 185 m section of APC downstream of the DX Road required extensive
reconstruction as part of the completed stabilization program. The pre-event flow route of this section
could not be confirmed due to vegetation crown cover in historic air photos and the large amount of
sediment and timber accumulation in this area. The re-established route was based on post-release event
flows as well as LIDAR data and air photo interpretation.

Four sediment traps (ST) were constructed in APC to capture and remove sediment from APC. Three
STs (ST1, ST2A, ST2B) are flow through designs, while ST3 is an off-channel partial flow through design.
Due to the high level of disturbance immediately downstream of the DX Road, the APC channel was
realigned at this location to facilitate the complete flow-through design of ST1. The creek channel was
also realigned at ST2A and ST2B to facilitate their flow-through designs; however, the existing channel at
both these locations still exists and flows can be re-directed back into the existing, unaffected channel. At
the ST3 site, a portion of the flow is directed into ST3 during high flow events; while the existing channel
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is unaffected and continues to support seasonal flows. After receiving AER approval, ST3 was
abandoned in the fall of 2017 after it was determined that the trap was no longer effective based on a lack
of sediment accumulation. Final reclamation (access removal, seeding/planting) is scheduled for Q2/Q3
2018.

1.4 EPO REMEDIATION REQUIREMENTS

The Remediation Design has been developed in accordance with Environmental Protection Order No.
EP0-2013/34-CR, specifically Sections 27-29, remediation sub-plans, as amended, which state:

Remediation Plan

27. A detailed remediation plan shall be submitted to the Director on or before December
13, 2013 (the “Remediation Plan’).

28. The Remediation Plan Shall have as its objective the restoration of all impacted aquatic,
riparian and terrestrial habitats to an equivalent capability and condition as existed prior
to the release of mine wastewater.

29. The Remediation Plan shall contain sub-plans to address remediation and restoration of
the following impacted areas from the release:

a. waterbodies/aquatic environment of Apetowun Creek, Plante Creek, the
Athabasca River and any other affected waterbodies;

b. riparian and fisheries habitat of Apetowun Creek and Plante Creek;

c. riparian and fisheries habitat of the portions of the Athabasca River that have
been directly impacted by the release of mine wastewater; and

d. all impacted terrestrial habitats, including any wetlands, along or adjacent to
Apetowun Creek and Plante Creek.

(collectively, these will be hereinafter referred to as the “Sub-Plans”)
1.4.1 AER Objectives of Creek Remediation

The AER has identified that the Remediation Plan must satisfy the EPO conditions, specifically
Condition 28.

The ability to achieve prerelease conditions is reliant on the data from the Impacts Assessment as well as
the completeness of the Remediation Design as it relates to MTP decommissioning and overall Mine
closure.

The AER has also identified that productive capacity of APC within the upper reaches (greatest area of
disturbance) will be one of the deciding factors in determining the success of the Remediation Design.
Recovery time of APC after the implementation of the Remediation Design will also be a key factor in
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determining the level of success of the overall objective of achieving equivalent capability and condition
as existed prior the release event.

1.4.2 DFO Objectives of Creek Remediation

As described within EPO-2013/34-CR, the release event resulted in significant damage to upper APC as
well as additional, less significant effects to PLC and the ATR. As all of these watercourses are fish
bearing, Fisheries and Oceans Canada (DFO) involvement was triggered. DFO has identified that the
Remediation Design must include all areas that could affect future downstream flows and that the
activities and mitigation measures must be implemented in a way that will reduce future downstream
impacts to fish and fish habitat.

Under the Fisheries Act, it is the responsibility of the project proponent (in this case PMRU and Sherritt) to
ensure remediation works will not result in serious harm to fish or fish habitat. Under the Fisheries Act
serious harm is defined as “the death of fish or any permanent alteration to, or destruction of, fish habitat”.
The Fisheries Act also does not allow for the deposition of deleterious substances into waters frequented
by fishes. The release event resulted in both alteration and destruction of fish habitat as well as the
deposition of deleterious substances (i.e., surface and process water, and solids from the coal washing
process).

An email sent to Ms. Kari McDonald (WCC) from Ms. Bev Ross (DFO) dated May 24, 2017, states,
“Consistent with the assessment undertaken by Jason Shpeley (DFO) in 2014, DFO recognizes that the
habitat in the upper reaches up to the historic beaver dam is, and is believed to have been before the
release incident, marginal, largely providing food supply. Given this, DFO will not be requiring fish
passage through the high gradient (> 17% slope) section of APC-3, as providing fish access to APC-1
and APC-2 is expected to be of very limited benefit.” Based on this guidance, remediation works for APC-
1 to APC-3d (high gradient section) will focus on erosion and sediment control, supporting multiple flow
regimes in a stable manner and reducing downstream sedimentation while also providing suitable upper
watershed natural form and hydrology function. Spawning sized substrate will also be added to APC-1 to
APC-3 to provide future Athabasca rainbow trout (ARTR) spawning substrate as it is transported
downstream; however, fish passage has not been incorporated into the current design given the marginal
nature of the habitat or fish and spawning is not expected in these reaches.

2.0 PROJECT DESCRIPTION

The Remediation Design is based on comprehensive review of all historical information for APC as well
as information collected from nearby unaffected reference creeks (e.g., PLC, Oldman Creek, and Canyon
Creek). Post-release monitoring and assessment data, which continues to be collected, also was factored
into the overall design.

A reach by reach breakdown of the proposed remediation works has been provided below. Reach breaks
were established based on current site conditions including channel morphology, geometry and
geomorphic processes (i.e. aggradation, degradation, channel widening, and planimetric form
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adjustment) and disturbance indicators. Additional information is provided in the drawings package
(Appendix Al) including the locations of each reach displayed Drawing 2.

21 PROJECT SUPERVISION

Remediation Design progress will be under the direction of the site engineer, geomorphologist, Qualified
Aquatic Environmental Specialist (QAES) and environmental monitor. During mobilization and early
construction, all mentioned staff along with a professional survey crew will be onsite to provide finalized
field lay out staking of the channel alignment. In addition, they will also oversee the construction of
channel alignment and habitat features to ensure all construction crews are familiar with the design and
implementation of each feature.

The site engineer, QAES and environmental monitor will remain onsite daily during all instream
construction activities and will provide direction to crews on the channel alignment and construction of fish
habitat. The onsite QAES will also be responsible for turbidity and TSS water quality monitoring as well as
fish passage monitoring during instream activities.

When field adjustments to the proposed design presented in this application are required that result in
increased quantity or quality of aquatic habitat in APC, the crew will proceed without discussion with DFO
or other regulatory agencies. In the event field adjustments are likely to reduce either the quantity or
quality of aquatic habitat in APC, DFO and AER will be notified and an agreed direction forward on fish
habitat changes will be established between all parties before proceeding. All changes to the plan will be
tracked and a final assessment and inventory, including as-built drawings, of all habitat features in APC
will be completed.

2.2 APC-1

Most of APC-1 is an existing trapezoidal spillway outlet channel conveying flows from the MTP in
accordance with the design flood for the structure. Design drawings for APC-1 are presented in
Appendix Al (Drawings 101-104).

2.21 Design
* APC-la/b/c (0+000 to 0+060):

= No work is proposed on the existing armoured spillway; this spillway is designed in
accordance with the design flood for the MTP dam structure.

* The existing 1.5m drop in elevation near Station 0+050 is to remain at it functions as
a fish barrier between MTP and APC.

= Final closure and reclamation plans will determine ultimate channel alignment in this
section.

= APC-1d/e/f/g (0+060 to 0+400):
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Fully armoured spillway outlet channel with rock checks will be provided in
accordance with the design flood for the MTP dam structure. Class | riprap armouring
will extend a minimum 0.5 m above the 1:100-year water level to fully contain flood
flows with freeboard. Voids will be filled with pitrun gravel and cobbles. Rock checks
will also be provided for velocity control and restrict fish passage through the spillway
outlet channel.

A floodplain will not be provided at this reach. There will be smooth hydraulic
transitions to the existing armouring at 0+060 and to the proposed remediation
channel and floodplain at 0+400.

Final closure and reclamation plans will determine ultimate channel alignment in this
section.

=  ACP-1h/i (0+400 to 0+500):

Where practical, the channel will be lengthened, which in turn increases sinuosity and
lowers the energy gradient. Pool riffle sequences will be provided, incorporating large
woody debris and boulder clusters for erosion protection and flow dissipation. Woody
debris will also be incorporated to provide micro-scour sites for invertebrate
communities.

Pools will be preferably located at the outside of meander bends where they will
naturally scour out due to higher velocities.

Riffles will generally be located downstream of pools. The channel geometry
immediately downstream of pools will include a small “notch” to concentrate low flows
so fish do not become stranded prior to freeze up.

Existing drainages and springs will be incorporated into the design to minimize future
erosion during peak flows as well as provide thermal refugia for fish.

Approximately 2 m? of spawning gravel will be stockpiled in the channel banks and
floodplain for future recruitment.

Riparian habitat will be enhanced on the right bank with shrubby vegetation (e.g.
willow staking) as large rooted vegetation is prohibited on the left bank due to its
proximity to the MTP dam. Grasses will be planted on both banks to reduce instream
sediment. See Section 2.10 for more information on vegetation plantings.

The MTP drainage area comprises 96% of the drainage area contributing to this
reach (See Drawing 3 in Appendix Al). As such, channel design has taken into
consideration flow volumes, biotic factors and hydrologic adjustments following Mine
decommissioning and minimal adjustments of the channel are anticipated following
Mine closure. Cross-sectional geometry is designed to ensure current and post-Mine
closure flow regimes will not result in excessive velocities or erosion, yet will maintain
adequate depth and habitat at all flows.
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2.2.2

223

23

Materials

25% of total design quantity for pitrun gravel; 25% of total design quantity for cobbles; 15% of the
total design quantity for rounded class 1 riprap; 25% of the total design quantity for oversized
boulders are expected to be salvaged in-situ. All remaining gravel and rock, including 100% of
the spawning gravel and angular riprap will be imported. Gravel and rock gradations are shown
on Drawing 9 of Appendix Al.

100% of the woody material will be salvaged and re-purposed on site.

Construction Methodology

All works will be undertaken “in the dry” under full flow isolation and after a fish salvage has been
completed. Once the channel and floodplain remediation works are complete, and before the
isolation measures are removed, it may be feasible to release “test flows” from the MTP down this
reach to view hydraulic performance and flush out construction sediment. Flushed sediment
would be contained to the isolated section of APC and directed into a well vegetated adjacent
area. See Drawings 4, 5 and 9 (Section 4 — Care of Water) of Appendix Al for additional
information on water management during construction.

Provide a field layout of channel centreline, floodplain extents and disturbance limits. Locate and
connect natural springs to the channel, where possible. Define locations for rock checks (0+060
to 0+400), riffles, pools and channel enhancement features as per design targets shown on
Drawing 10 in Appendix Al. Areas not to be disturbed will be protected.

Complete required vegetation clearing. Salvage vegetation and woody debris for incorporation
into the channel and floodplain remediation design. Salvage gravels, cobbles, riprap, and
oversized boulders.

Complete stripping and salvage of topsoil and subsoil

Complete grading. Salvage additional gravels, cobbles, riprap, and oversized boulders that are
encountered during earthworks.

Apply channel treatments as per Typical Drawings 7 and 8, and as per the notes and
specifications on Drawings 9 and 10 in Appendix Al.

Apply erosion sediment control measures, topsoil, seed, and plantings to the riparian areas, and
repurposed woody debris to the floodplain and slopes as per design.

APC-2

APC-2 is dominated by an undefined channel traveling through a forested area rich in organics. APC-2
also includes a secondary flow path that diverges down a cutline before reentering downstream in APC-3.
Design drawings for APC-2 are presented in Appendix Al (Drawings 201 to 204).
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2.3.1

2.3.2

233

Design

Where practical, the channel will be lengthened, which in turn increases sinuosity and lowers the
energy gradient. Pool riffle sequences will be provided, incorporating large woody debris and
boulder clusters for erosion protection and flow dissipation. Woody debris will also be
incorporated to provide micro-scour sites for invertebrate communities.

Pools will be preferably located at the outside of meander bends where they will naturally scour

out due to higher velocities. Riffles will generally be located downstream of pools. A pool will be

positioned at about 0+585 to capture inflows from local draw.The channel geometry immediately
downstream of pools will include a small “notch” to concentrate low flows so fish do not become

stranded prior to freeze up.

Existing drainages and springs will be incorporated into the design to minimize future erosion
during peak flows as well as provide thermal refugia for fish.

Approximately 4 m3 of spawning gravel will be stockpiled in the channel banks and floodplain for
future recruitment. A berm will be constructed adjacent to the south floodplain from 0+680 to
0+820 to prevent flow from entering the secondary flow path. This berm will provide a minimum
0.5 m freeboard above the estimated 1:100-year flood level in APC and will not restrict flow to the
north. Positive drainage will be maintained from the adjacent wetlands to the APC channel.

The lower part of this reach was historically inundated by beaver dams. The channel remediation
design, including the south floodplain berm, allows for inundation should beaver activity return.

Riparian vegetation will be planted in a manner that allows vegetation to overhang the channel
and over time will provide an ongoing source of food, and woody material.

The MTP drainage area comprises 94% of the drainage area contributing to this reach (See
Drawing 3 in Appendix Al). As such, channel design has taken into consideration flow volumes,
biotic factors and hydrologic adjustments following Mine decommissioning and minimal
adjustments of the channel are anticipated following Mine closure. Cross-sectional geometry is
designed to ensure current and post-Mine closure flow regimes will not result in excessive
velocities or erosion, yet will maintain adequate depth and habitat at all flows.

Materials

Due to the organic soils in the APC-2 area, it is unlikely that in situ gravels or cobbles will be
available for channel construction. Therefore, all gravels and rock will be imported. Gravel and
rock gradations are shown on Drawing 9 of Appendix Al.

100% of the woody material will be salvaged and re-purposed on site.

Construction Methodology

All works will be undertaken “in the dry” under full flow isolation. Once the channel and floodplain
remediation works are complete, and before isolation measures are removed, it may be feasible
to release “test flows” from the MTP down this reach to view hydraulic performance and flush out
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2.4

excess sediment. Flushed sediment would be contained within the isolated section of APC and
directed into a well vegetated adjacent area. See Drawings 4, 5 and 9 (Section 4) of Appendix Al
for additional information on water management during construction.

Provide a field layout of channel centreline, floodplain extents, disturbance limits, and the flood
berm. Locate and connect natural springs or local draws to the channel, where possible. Define
locations for riffles, pools and channel enhancement features as per design targets shown on
Drawing 10 in Appendix Al. Areas not to be disturbed will be protected.

Complete required vegetation clearing. Salvage vegetation and woody debris for incorporation
into the channel and floodplain remediation design. Salvage gravels, cobbles, riprap, and
oversized boulders.

Complete stripping and salvage of topsoil and subsoil

Complete grading. Salvage additional gravels, cobbles, riprap, and oversized boulders that are
encountered during earthworks.

Apply channel treatments as per Typical Drawings 7 and 8, and as per the notes and
specifications on Drawings 9 and 10 in Appendix Al.

Apply erosion sediment control measures, topsoil, seed, and plantings to the riparian areas, and
repurposed woody debris to the floodplain and slopes as per design.

APC-3

APC-3 is the reach that contains the highest level of disturbance with an incised channel and highly
unstable and eroding banks. The North Arm Tributary connects to APC-3 at the furthest extent of the
reach. APC-3 also includes the reconnection of the secondary flow path that originates within APC-2.
Design drawings are presented in Appendix Al (Drawings 301 to 305).

241

Design

The MTP drainage area comprises 88% of the drainage area contributing to this reach (See
Drawing 3 in Appendix Al). As such, channel design has taken into consideration flow volumes,
biotic factors and hydrologic adjustments following Mine decommissioning. Minimal adjustments
of the channel are anticipated following Mine closure. Cross-sectional geometry is designed to
ensure current and post-Mine closure flow regimes will not result in excessive velocities or
erosion, yet will maintain adequate depth and habitat at all flows.

APC-3a/b/c/e (0+935 to 1+109; 1+143 to 1+245):

= Where practical, the channel will be lengthened, which in turn increases sinuosity and
lowers the energy gradient. Pool riffle sequences will be provided, incorporating large
woody debris and boulder clusters for erosion protection and flow dissipation. Woody
debris will also be incorporated to provide micro-scour sites for invertebrate
communities.
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= Pools will be preferably located at the outside of meander bends where they will
naturally scour out due to higher velocities. A pool will be positioned at about 0+585
to capture inflows from local draw.

= Riffles will generally be located downstream of pools. The channel geometry
immediately downstream of pools will include a small “notch” to concentrate low flows
so fish do not become stranded prior to freeze up.

= Existing drainages and springs will be incorporated into the design to minimize future
erosion during peak flows as well as provide thermal refugia for fish.

= Approximately 4 m3 of spawning gravel will be stockpiled in the channel banks and
floodplain for future recruitment.

= Arock drain will be constructed at the downstream end of the secondary flow path,
which rejoins APC at 0+975. A pool will be added at this confluence complete with
boulders for energy dissipation.

= Knickpoint stabilization (See Typical Drawing 8 in Appendix A1) will be incorporated
in areas where bedrock is exposed.

=  This reach has limited potential for overwintering habitat due to the small contributing
drainage area. The North Arm Tributary confluences with APC at about 1+150. A
deep pool will be created at the confluence of APC and the North Arm Tributary with
the aim of providing overwintering habitat. The lower portion of the North Arm
Tributary will be remediated to provide a smooth hydraulic transition to APC. A pool
will be positioned at this confluence to provide open water forage habitat for adult
and juvenile ARTR with potential for overwintering habitat. The pool will be connected
to North Arm Tributary to be conducive to fish passage up North Arm Tributary.

= Existing drainages and springs will be incorporated into the design to minimize future
erosion during peak flows as well as provide thermal refugia for fish.

= The creek bed will be raised at the downstream end of APC-3 to reconnect the North
Arm Tributary. Approximately 180 m of habitat in the lower portion of the North Arm
Tributary will be reconnected as fish habitat.

= The channel will be narrowed to represent typical bankfull widths for this stream
class. Narrowing of the channel also will help reduce sediment mobilization
downstream.

= The stream will be reconnected to the floodplain allowing for connectivity with riparian
habitat and allochthonous inputs such as woody debris and terrestrial invertebrates.

= Riparian vegetation will be planted in a manner that allows vegetation to overhang
the channel and over time will provide an ongoing source of large woody debris.
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24.2

243

= Channel design has taken into consideration flow volumes, biotic factors and
hydrologic adjustments following mine decommissioning. Minimal adjustments of the
channel will be required following Mine closure. Cross-section geometry is designed
to ensure the current and post-Mine closure flow regime will not result in excessive
velocities or erosion yet maintain adequate depth and habitat at all flows.

APC-3d (1+109 to 1+143):

= At APC-3d, (steep sub-reach) a fully riprap armored channel with rock checks will be
constructed. The angular Class Il riprap will extend a minimum of 0.5 m above the
1:100-year water level to fully contain flood flows with freeboard. A floodplain will not
be provided in this sub-reach.

=  Smooth hydraulic transitions will be provided upstream and downstream of the fully
armored channel.

= Slopes above the riprap will be contoured to a 2.5H:1V slope or flatter and vegetated.

= Angular riprap will be interlocked and the voids will be filled with cobbles with pitrun
gravel.

Materials

APC-3a/b/c/e (0+935 to 1+109; 1+143 to 1+245):

= An estimated 25% of the specified pitrun gravel, 25% of the specified cobble, 25% of
the oversized boulders, 15% of the Class | riprap are locally available in this reach.

= 100% of the woody material will be salvaged and re-purposed on site.
APC-3d (1+109 to 1+143):

= An estimated 25% of the specified pitrun gravel, 25% of the specified cobble, and 0%
of the Class Il riprap are locally available in this reach.

All remaining gravels and rock, including 100% of the angular riprap and spawning gravel, will be
imported. Rock Gradations are shown on Drawing 9 of Appendix Al.

Construction Methodology

All works will be undertaken “in the dry” under full flow isolation. Once the channel and floodplain
remediation works are complete, it maybe feasible to release “test flows” from MTP down this
reach to view hydraulic performance and flush out excess sediment. Flushed sediment will be
contained to the isolated section of APC and directed into a well vegetated adjacent area. See
Drawings 4, 5 and 9 (Section 4 — Care of Water) of Appendix Al for additional information on
water management.

Field Layout of channel centreline, floodplain extents, disturbance limits, and the rock drain at the
secondary flow path outlet. Locate and connect natural springs to the channel, where possible.
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2.5

Define locations for riffles, pools and channel enhancement features as per design targets shown
on Drawing 10 in Appendix Al. Areas not to be disturbed will be protected.

Complete required vegetation clearing. Salvage vegetation and woody debris for incorporation
into the channel and floodplain remediation design. Salvage bank pitrun gravels, cobbles, riprap,
and oversized boulders.

Complete stripping and salvage of topsoil and subsoil

Complete grading. Salvage additional bank pitrun gravel, cobbles, riprap, and oversized boulders
that are encountered during earthworks.

Apply channel treatments as per Typical Drawings 7 and 8, and as per the notes and
specifications on Drawings 9 and 10 in Appendix Al.

Apply erosion sediment control measures, topsoil, seed, and plantings to the riparian areas, and
repurposed woody debris to the floodplain and slopes as per design.

APC-4

APC-4 is the first reach that is entirely outside of the MSL Boundary. The reach is contained within a
narrow valley that consists of high banks. The stream channel within APC-4 has mostly been eroded
down to bedrock. Design drawings are presented in Appendix Al (Drawings 401 to 404).

2.5.1

Design

Where practical, the channel will be lengthened, which in turn increases sinuosity and lowers the
energy gradient.

Pool riffle sequences will be created and incorporate large woody debris and boulder clusters for
additional cover. Woody debris will also be installed to provide micro-scour sites and additional
overhead cover. Pools will be designed to provide open water forage habitat for adult and juvenile
ARTR with potential for overwintering habitat.

Pools will be preferably located at the outside of meander bends where they will naturally scour
out due to higher velocities. At approximately 1+470 a pool has formed as a result of return flow
from the cutline. A pool will be constructed at this location to provide overwintering and holding
habitat for ARTR and other native species.

Riffles will generally be located downstream of pools. The channel geometry immediately
downstream of pools will include a small “notch” to concentrate low flows so fish do not become
stranded prior to freeze up.

Existing drainages and springs will be incorporated into the design to minimize future erosion
during peak flows as well as provide thermal refugia for fish.

Approximately 5 m3 of spawning gravel will be stockpiled in the channel banks and floodplain for
future recruitment.
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=  Knickpoint stabilization (See Typical Drawing 8 in Appendix Al) will be incorporated in areas
where bedrock is exposed.

= Riparian vegetation will be planted in a manner that allows vegetation to overhang the channel
and over time will provide an ongoing source of large woody debris and cover.

= The MTP drainage area comprises 86% of the drainage area contributing to this reach (See
Drawing 3 in Appendix Al). As such, channel design has taken into consideration flow volumes,
biotic factors and hydrologic adjustments following Mine decommissioning and minimal
adjustments of the channel are anticipated following Mine closure. Cross-sectional geometry is
designed to ensure current and post-Mine closure flow regimes will not result in excessive
velocities or erosion, yet will maintain adequate depth and habitat at all flows.

2.5.2 Materials

= An estimated 25% of the required pitrun gravel, 25% of the required cobble,15% of the Class |
riprap, and 25% of the required oversized boulders are locally available on this reach. All
remaining gravel and rock, including 100% of the spawning gravel will be imported. Rock
gradations are shown on Drawing 9 of Appendix Al.

= 100% of the woody material will be salvaged and re-purposed on site.

253 Construction Methodology

= All works will be undertaken “in the dry” under full flow isolation. Once the channel and floodplain
remediation works are complete, it may be feasible to release “small test flows” from MTP down
this reach to view hydraulic performance and flush out excess sediment. Flushed sediment would
be contained to the isolated section of APC and directed into a well vegetated adjacent area. See
Drawings 4, 5 and 9 (Section 4 — Care of Water) of Appendix Al for additional information on
water management.

= Field Layout of channel centreline, floodplain extents, and disturbance limits. Locate and connect
natural springs to the channel, where possible. Define locations for riffles, pools and channel
enhancement features as per design targets shown on Drawing 10 in Appendix Al. Areas not to
be disturbed will be protected.

= Complete required vegetation clearing. Salvage vegetation and woody debris for incorporation
into the channel and floodplain remediation design. Salvage bank pitrun gravels, cobbles, riprap,
and oversized boulders.

=  Complete stripping and salvage of topsoil and subsaoil

= Complete grading. Salvage additional bank pitrun gravel, cobbles, riprap, and oversized boulders
that are encountered during earthworks.

= Apply channel treatments as per Typical Drawings 7 and 8, and as per the notes and
specifications on Drawings 9 and 10 in Appendix Al.
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2.6

Apply erosion sediment control measures, topsoil, seed, and plantings to the riparian areas, and
repurposed woody debris to the floodplain and slopes as per design.

APC-5

APC-5 contains a wide floodplain with a high percentage of in-situ rock material which relocated from
upstream reaches as a result of the release event. Portions of this reach are currently braided and the
APC Main Branch and an unnamed tributary enter APC within this reach. Design drawings are presented
in Appendix Al (Drawings 501 to 505).

2.6.1

Design

Where practical, the channel will be lengthened, which in turn increases sinuosity and lowers the
energy gradient.

Pool riffle sequences will be created and incorporate large woody debris and boulder clusters for
additional cover. Woody debris including rot wads will also be installed to provide micro-scour
sites and additional overhead cover.

Pools will be preferably located at the outside of meander bends where they will naturally scour

out due to higher velocities. They will be designed to provide open water forage habitat for adult
and juvenile ARTR with potential for overwintering habitat. An overwintering pool will be created
at the confluence with the APC Main Branch and the downstream tributary entering on river right
at 1+560.

Riffles will generally be located downstream of pools. The channel geometry immediately
downstream of pools will include a small “notch” to concentrate low flows so fish do not become
stranded prior to freeze up.

Existing drainages and springs will be incorporated into the design to minimize future erosion
during peak flows as well as provide thermal refugia for fish.

Approximately 20 m2 of spawning gravel will be strategically placed in the channel, on the
upstream faces of riffle crests and upstream of instream channel enhancement features such as
boulder clusters and woody debris. Spawning gravel will also be stockpiled in and just above the
channel in the floodplain area.

The remnant channel at APC-5d will be reconnected to APC. There will be no work in this
remnant channel except to clear out channel debris and to provide smooth hydraulic transitions at
the upstream and downstream ends. A pool and strategic bed/channel armouring will be
constructed at the outlet of APC-5d to prevent head-cutting.

A deflector berm will be constructed at APC-5c¢ as part of the remnant channel reconnection.
This deflector berm will guide flows away from the existing APC channel into the remnant
channel; it will provide 0.5 m freeboard above the estimated 1:100-year flood level in APC.
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2.6.2

2.6.3

The section of APC that the remnant channel replaces will be remediated (narrowed) to convey
tributary flows to APC. This section of channel will provide direct connection to the tributary and
act as backwater/pool habitat.

Riparian vegetation will be planted in a manner that allows vegetation to overhang the channel
and provide an ongoing source of large woody debris.

Channel and bank treatments (e.g., LUNKERs, embedded boulders, woody debris, bio
engineering, and vegetation for overhead) will be installed in strategic locations to mimic flow
variation in natural channel systems and provide habitat diversity. A minimum of four LUNKERs
will be constructed to provide diverse fish habitat that will be available immediately after
construction. Bio-engineering treatments also will provide cover for fish and large woody debris
inputs over time.

The MTP drainage area comprises 56% of the drainage area contributing to this reach (See
Drawing 3 in Appendix Al). As such, post-Mine closure flow regime is not a main design
objective.

Materials

An estimated 100% of the required pitrun gravel, 75% of the required cobble, 25% of the required
oversized boulders and 15% of the Class | riprap is locally available on this reach. All remaining
gravel and rock, including 100% of the spawning gravel will be imported. 100Rock gradations are
shown on Drawing 9 of Appendix Al.

100% of the woody material will be salvaged and re-purposed on site.

Construction Methodology

All works will be undertaken under flow isolation. It is anticipated that multiple pump arounds will
be used for isolations; however, turbidity curtains, Aqua Dams, sand bags or similar may be used
depending on channel flow at the time of construction. Once the channel and floodplain
remediation works are complete, it may be feasible to release “test flows” down this reach to view
hydraulic performance and flush out construction sediment. See Drawings 4, 5 and 9 (Section 4 —
Care of Water) of Appendix Al for additional information on water management.

Field Layout of channel centreline, floodplain extents, disturbance limits, deflector berm, and tie-
ins with the remnant channel (APC-5d). Locate and connect natural springs to the channel,
where possible. Define locations for riffles, pools and channel enhancement features as per
design targets shown on Drawing 10 in Appendix Al. Areas not to be disturbed will be protected.

Complete required vegetation clearing. Salvage vegetation and woody debris for incorporation
into the channel and floodplain remediation design. Salvage bank pitrun gravels, cobbles, riprap,
and oversized boulders.

Complete stripping and salvage of topsoil and subsoil
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= Complete grading. Salvage additional bank pitrun gravel, cobbles, riprap, and oversized boulders
that are encountered during earthworks.

=  Apply channel treatments as per Typical Drawings 7 and 8, and as per the notes and
specifications on Drawings 9 and 10 in Appendix Al.

= Apply erosion sediment control measures, topsoil, seed, and plantings to the riparian areas, and
repurposed woody debris to the floodplain and slopes as per design.

2.7 APC-6

Overall channel characteristics in this reach are representative of pre-release event conditions. Riparian
vegetation is well-established but does lack a mature overstory. The Remediation Design does not
involve heavy equipment works within this reach but does include supplemental seeding/planting and
bank maintenance in select locations. Drawing 2 displays the current channel alignment presented in
Appendix Al.

2.8 APC-7

APC-7 is the reach immediately downstream of the DX Road and contains Sediment Trap (ST) 1. The
maximum extent of disturbance is located at the end of APC-7, approximately 1.2 km downstream of the
DX Road. Through most of the reach, the stream channel is over widened and too shallow. The fish
barrier weir will be installed in APC-7 upstream of the unnamed tributary that enters on river right (fish
weir design drawings are located in Appendix A2. Design drawings for the channel remediation are
presented in Appendix Al (Drawings 701 to 712).

2.8.1 Design

= About 50% of the existing banks in APC-7 do not require remediation. Where appropriate,
earthworks for the purpose of channel narrowing will be limited to one side of the channel only.
Where feasible, stream sinuosity will be increased by adding meander bends and utilizing the full
valley floor in APC-7.

= Pool-riffle sequences will be constructed in select areas and will incorporate large woody debris
and boulder clusters. Woody debris including root wads will also be installed to provide micro-
scour sites and additional overhead cover.

= Pools will be preferably located at the outside of meander bends where they will naturally scour
out due to higher velocities. They will be designed to provide open water forage habitat for adult
and juvenile ARTR as well as overwintering habitat. Multiple overwintering pools will be created in
this reach including at the confluence of an unnamed tributary and APC at approximately 4+020.

= Riffles will generally be located downstream of pools. The channel geometry immediately
downstream of pools will include a small “notch” to concentrate low flows so fish do not become
stranded prior to freeze up.
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2.8.2

2.8.3

Existing drainages and springs will be incorporated into the design to minimize future erosion
during peak flows as well as provide thermal refugia for fish.

Approximately 25 m3 of spawning gravel will be incorporated into the channel and just above the
channel in the floodplain area.

Channel and bank treatments (e.g., LUNKERs, embedded boulders, woody debris, bio
engineering, and vegetation for overhead) will be installed in strategic locations to mimic flow
variation in natural channel systems and provide habitat diversity. A minimum of four LUNKERS
will be constructed to provide diverse fish habitat that will be available immediately after
construction. Bio-engineering treatments also will provide cover for fish and large woody debris
inputs over time.

ST1 is located in this reach (3+000 to 3+150) and will remain in place to capture sediment related
to the implementation of the Remediation Design and provide additional overwintering habitat.
Overwintering surveys completed in March 2017 identified this pond as an important overwinter
site. Temperature loggers are currently installed at the upstream and downstream end of ST1 to
monitor potential effects of thermal loading. Preliminary data indicates that no additional thermal
loading as a result of ST1. No works proposed. Ongoing sediment trap monitoring and
maintenance, as required and directed by the EPO.

A fish exclusion weir design in APC-7d is presented in Appendix A2.

Riparian vegetation will be planted in a manner that allows vegetation to overhang the channel
and provide an ongoing source of large woody debris.

The MTP drainage area comprises 24% of the drainage area contributing to this reach (See
Drawing 3 in Appendix Al). As such, post-Mine closure flow regime is not a main design
objective.

Materials

An estimated 100% of the required pitrun gravels, 75% of the required cobble, 25% of the
required oversized boulders and 15% of the Class | riprap is locally available in this reach. All
remaining rock, including 100% of the spawning gravel, will be imported. Rock gradations are
shown on Drawing 9 of Appendix Al.

100% of the woody material will be salvaged and re-purposed from on site.

Construction Methodology

All works will be completed under flow isolation. It is anticipated that multiple pump arounds will
be used for isolations; however, turbidity curtains, Aqua Dams, sand bags or similar may be used
depending on channel flow at the time of construction. Once the channel and floodplain
remediation works are complete, it may be feasible to release “test flows” down this reach to view
hydraulic performance and flush out construction sediment. See Drawings 4, 5 and 9 (Section 4 —
Care of Water) of Appendix Al for additional information on water management.
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= Field Layout of channel centreline, floodplain extents, and the disturbance limits. Locate and
connect natural springs to the channel, where possible. Define locations for riffles, pools and
channel enhancement features as per design targets shown on Drawing 10 in Appendix Al.
Areas not to be disturbed will be protected.

= Complete required vegetation clearing. Salvage vegetation and woody debris for incorporation
into the channel and floodplain remediation design. Salvage bank pitrun gravels, cobbles, riprap,
and oversized boulders.

=  Complete stripping and salvage of topsoil and subsail

=  Complete grading. Salvage additional bank pitrun gravel, cobbles, riprap, and oversized boulders
that are encountered during earthworks.

=  Apply channel treatments as per Typical Drawings 7 and 8, and as per the notes and
specifications on Drawings 9 and 10 in Appendix Al.

= Apply erosion sediment control measures, topsoil, seed, and plantings to the riparian areas, and
repurposed woody debris to the floodplain and slopes as per design.

2.9 CONSTRUCTION APPROACH AND SCHEDULE

The Remediation Design was prepared to support joint regulatory applications to the AER and DFO. The
proposed layout, design, construction methods and schedule have been developed in consideration of
local site conditions (including August 2017 imagery and topography), geomorphic, aquatic, engineering,
and terrestrial design requirements, and proven, practical, and environmentally sound construction
techniques.

Providing a degree of flexibility for field fitting, according to site-specific conditions and in-situ materials,
will be key during the construction process to optimize the layout and provide a stable channel that
reduces sediment mobilization, improves geomorphic function, and provides overwintering, spawning,
feeding, migration and rearing habitat for ARTR and other native fish species. Where feasible, additional
habitat features (e.g. LUNKER structures, overwintering pools) will be added to the design to further
improve fish habitat. Additions to overall fish habitat will be tracked and reported in the final site
assessment following construction. In the event habitat structures are removed from the design, DFO and
AER will be contacted immediately to confirm alternative options for fish habitat remediation.

291 Timing

Remediation activities for the APC reach designs are governed by several RAPs for the Obed area.
Foremost to the construction period is the instream RAP provided by the Government of Alberta. This
RAP is in effect from September 15t through July 15™ of any year. The EPO Proponent’s Team received
approval from Ryan Cox (AEP Fisheries Biologist) on October 13, 2017 via email to complete works
outside of the RAP for the 2017 and 2018 seasons. Instream construction activity from April 1 to July 15
will not be allowed to protect spawning ARTR. Fish salvage activities will begin immediately following ice
off in APC (expected mid to late April) but is weather and field condition dependent.

Apetowun Creek Remediation 20 EPO Proponent’s Team
Fisheries Act Request for Authorization



Partial isolation of APC-1 to APC-4 is expected to occur immediately following ice out in spring of 2018 in
mid to late April. It is anticipated that all instream construction, APC-1 to APC-5 and APC-7, will be
completed between July 16 and October 31, 2018. Instream construction is not permitted prior to July 16
to protect spring spawning species including ARTR. Construction in late summer and fall typically
correlates with lower flows in APC (see Drawing 5 of Appendix A1) and will assist with dewatering and
isolation activities. As brook trout (BKTR) will be excluded as part of the Offsetting Plan (see

Appendix A2) the fall window for BKTR spawning will not affect BKTR spawning as long as downstream
sediment transport is controlled. Ongoing monitoring of mountain whitefish (MNWH) spawning within APC
will be undertaken. In the event MNWH spawning is observed, additional mitigation will be incorporated
into the construction plan and will include ongoing turbidity/TSS monitoring. Based on current habitat
features in upper APC, MNWH spawning is not anticipated during construction.

Under the Alberta Wildlife Act and the Canada’s Migratory Birds Convention Act an additional set of RAPs
limits construction activities near APC from March 15t to August 10" for the protection of forest owls and
breeding birds. Preliminary clearing was completed in February 2018 based on the current alignment and
Remediation Design. If additional clearing is required within the RAP, a nest sweep will be completed by
a designated professional biologist.

29.2 Preliminary Activities

Some preparation activities relating to the Remediation Design have already begun, including the
screening and sorting of stone/cobble materials located at the top of Obed Mountain as well as
procurement and storage of materials to assist in accessing the upper reaches of APC (span bridge for
the MTP spillway crossing and rig mats for construction access). A preliminary survey detailing the extent
of the construction footprint has been completed and contact with Hinton Wood Products (West Fraser) to
assess the merchantable timber was completed prior to the Wildlife Act’'s RAP. Areas relating to the
construction activities, have been grubbed to minimize the risk of incidental take of nesting birds in 2018.
In addition, stockpiling of sorted stones and cobbles as well as large woody debris continues to occur in
areas within the MSL. Existing access routes and disturbed areas have been utilized for stockpile areas
and will be available during instream construction period.

WCC-PMRU, the current owner and operator of OMM, has installed and repaired erosion control
measures within the MSL based on regulatory input. This work was completed in fall 2017 and will
support reduction in sediment loading by redirecting flow away from the upper APC in support of the
required remediation work. Information on the Erosion Control and Monitoring Plan has been provided to
DFO in advance of this application.

293 Water Management

Water management will be important to the successful implementation of the Remediation Design. The
following is a phased approach which is designed to limit erosion and related sediment mobilization as
well as provide a dry working environment for APC-1 to APC-4. Further detail is also provided on
Drawings 4, 5 and 9 in Appendix Al.
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A series of individual isolations (from 25 m to 200 m) are expected for construction activities in APC-5 and
APC-7. Based on the anticipated flows at the time of construction, isolations will maintain flow around the
site through the use of a dam and pump method and/or flumes. Downstream flow will be maintained at all
times. Fish salvage of APC-1 to APC-7 will occur following ice out in the spring and is also part of the
Water Management Plan. All necessary provincial approvals will be obtained prior to these activities
including obtaining a Fish Research License (FRL).

2.9.3.1 Phase 1: Reduce Sediment Mobilization in APC-1 to APC-4

Phase 1 will be initiated in early spring of 2018, during low flow periods.

The erosion control and water management work completed by WCC-PMRU will divert water towards
ECP. A pumping system from MTP to ECP was initiated on February 20, 2018 and will pump down MTP
and ECP in preparation for spring freshet. Additional pumping capacity will provide limited flow from the
MTP into APC-1 through APC-4, as per the Obed Mountain Mine — Medium Term Water Management
Plan (Matrix, 2014). These flows will be maintained during fish salvage activities to ensure any stranded
fish are not desiccated.

Once the fish salvage is complete, flows within APC-1 to APC-4 will continue to be limited reducing the
potential of high flow events that have caused erosion in the past. The pumping system will maintain a
low flow water level in APC-1 to APC-4 that will support invertebrate and riparian vegetation. Flows above
this threshold will be pumped to ECP or partially retained in MTP using the spillway and stoplogs. This
pumping system will also be utilized after construction to assist with vegetation establishment in the
channel and floodplain of APC-1 to APC-4 by managing subsequent, high flow events.

2.9.3.2 Phase 2: Remediation Works

The remediation works (Phase 2) are scheduled to begin on July 16, 2018 (after the RAP ends) and are

anticipated to continue until October 31, 2018. Based on discussions with AER, DFO, AEP, and the EPO
Proponent’s Team it was determined that completion of all instream works prior to freeze up in 2018 is a
priority. The Remediation Design is sequenced to meet this timeline.

Phase 2 pumping will begin after the flow isolation and fish salvage is complete. Flow isolation will allow
for works within APC-1 to APC-4 to occur “in the dry”. Site specific sub-reach isolations for APC-5 and
APC-7 will be required. Specific details on the reach size and isolation period will be dependent on
conditions at the time of construction, but may consist of, but not limited to, dam and pump, flume or
turbidity curtain. The EPO Proponent’s Team will complete all instream works under isolation from the
main channel.

Preparatory Work
= Determine flow from site measurements to guide pumping requirements and isolation techniques.

= Obtain pumps (including standby equipment and spill kits), hoses and material for flow isolation;
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=  Return water to APC-1 to APC-4 but keep pumping system in place for 2019 to manage high flow
events during freshet and large storm events. The Phase 1 pumping system will still be in place
during Phase 2 and will incorporate storage in MTP and ECP to minimize pumping requirements.

Fish Isolation

= Finalize the area to be isolated based on flow conditions. Fish will have been previously salvaged
from APC-1 to APC-7 in the spring of 2018 and construction activities can continue without further
salvage requirements. Fish, depending on species, will be released either into ST2A (ARTR) or
below ST2A during construction activities. ST2A is an off-channel sediment trap that has
sufficient depth and flow to hold released fish over the summer period.

Flow Isolation

= |nstall and operate clean water bypass pumps and hoses around the planned isolation area and
excavate instream sumps as necessary. Required number and sizes of standby pumps will be
determined in the field. Pump operation will be supervised 24/7 and spill kits will accompany all
pumps.

= At the discharge point of the bypass, ensure minimal erosion occurs through installation of
temporary riprap armouring on the streambed and/or baffles or plates to dissipate discharge
water velocities.

= |nstall upstream isolation. Detailed design of isolation dependent on type selected (e.g., meter
bags or sand bags), channel substrate, and flow depth. Isolation will be installed in a manner that
minimizes or eliminates need for instream equipment operations. Meter bags and sand bags will
be installed with heavy duty poly underneath and upstream of the bags, and by overlapping the
joints to minimize seepage through the structure.

Install the downstream isolation in a similar manner.

Inspection of Isolated Area

= Allow the isolated area to dewater as much as practical. Locate and mark any natural springs
which may not have been visible under flowing conditions; incorporate springs into the
remediated channel under the direction of the Site Engineer, Geomorphologist, and QAES.

= Additional dewatering pump(s) may be required within the isolated area to capture inflow from
natural springs or local runoff. Clean water will be pumped downstream to the same discharge
point as the clean water bypass pumps. Silt laden water will be pumped to upland vegetated
terrain in a manner that limits erosion.

Instream Works

= Construct all instream works under isolation and under the direction of the Site Engineer,
Geomorphologist and QAES.
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Flushing Flows on Remediated Areas

=  Prior to removing the block nets and downstream isolation barriers, controlled flows will be
released down the remediated area to flush out sediment generated during construction. Silt
laden water will be pumped to upland vegetated terrain in a manner that limits erosion.

= |f practical, flushing flows will be controlled to view the hydraulic performance of remediated
channel under a range of low flows. Perform minor adjustments to the channel, if required.

Removal of Isolation
= Remove the downstream isolation;
= Remove the dewatering pump(s) from inside the isolation;
= Remove the upstream isolation;

= Remove the clean water bypass pump(s); and

The exact number of pumps and locations will be determined in the field depending on construction
sequencing of the various reaches, flow measurements at the time of construction, and under the
direction of the Site Engineer and QAES. Considering the lengths of APC-5 and APC-7 (735 m and

1,100 m, respectively) these reaches will be isolated (and therefore remediated) in shorter segments.
Drainage areas of the various reaches and tributaries are provided on Drawing 3 of Appendix Al to assist
with water management planning during construction. Prior to construction, actual channel flows will be
determined from site measurements to guide pumping requirements and isolation techniques.

2.9.3.3 Implementation

As per the Water Management Plan, QAES personnel will initiate fish salvage and release as prescribed
in Appendix A3. Once completed, all water will be diverted from MTP to ECP and main branch APC. This
will effectively isolate reaches APC-1 to APC-4 from MTP flows, allowing equipment and personnel to
initiate construction activities “in the dry”.

Equipment and construction activities will follow the “Earthworks and Excavation” and “Operation of
Machinery” components detailed in the Appendix A3 as well as following the Best Management Practices
(BMP’s) of the contractor selected via the EPO Proponent’s Team’s competitive bid process.

2.10 RIPARIAN VEGETATION PRESCRIPTION

Revegetation treatments including seeding, live staking, and planting will focus on creek realignments,
disturbed areas and exposed soil. In addition to general treatments, patches or islands of key species will
be established (e.g., understory shrubs) at specific locations to provide critical structure and source of
future natural growth. Other treatments include coarse woody debris (CWD) application and site
preparation to enhance microsite habitats, soil/seedbed properties (e.g., organic content, moisture, and
temperature) and improve conditions for seed establishment.
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Site preparation treatments before deploying seed or planting may include alteration of the surface by
removal or redistribution of excess coarse textured (sands and gravel) material and addition or
redistribution of reclamation material along the riparian areas adjacent to APC. Site preparation will be
associated with the approved actions of the Remediation Design.

In addition to areas of new disturbance related to execution of the Remediation Design, terrestrial
remediation activities will be undertaken on areas that received treatment (stabilization and solids
recovery) during 2013-2014 as part of the Solids Recovery Program. Remedial activities are influenced
by the annual monitoring of past actions and linkages to desired outcomes. Remedial plans include:

=  CWD treatments on previously jute mat treated areas to improve performance of jute mat, erosion
control effectiveness, and improve microsite conditions;

=  Supplemental seeding and or planting/live staking in identified areas that are not part of the
Remediation Design and that present potential erosion concerns;

= Natural recovery along existing access routes and supplemental seeding along the access in
areas identified as at risk for erosion;

= Planting and or live staking into and adjacent to existing wood crib walls used to stabilize and
form creek banks;

= Planting and or live staking of new disturbances related to the Remediation Design; and

=  Additional planting or live staking between Remediation Design activities and existing treatment
areas to achieve consistent vegetation throughout upper APC.

2101  Seeding

All of the areas disturbed by the initial works associated to the Solids Recovery Program were seeded
with AEP approved seed mixes between May and early June of 2014. Ongoing seeding will be conducted
using handheld broadcast seeders under supervision of a vegetation specialist. Tables 2.1 and 2.2
provide the seed mix formulas to be used during the Remediation Design.

Table 2.1 Riparian Seed Mix

Species Percent Composition Percent by Weight Kg/hat
Tufted hairgrass 30 5 0.22
Streambank wheatgrass 10 24 1.18
Hairy wild rye 15 31 1.53
Sloughgrass 15 8 0.37
Fowl bluegrass 5 1 0.05
Ticklegrass 5 1 0.02
Spike trisetum 10 1 0.07
Apetowun Creek Remediation 25 EPO Proponent’s Team

Fisheries Act Request for Authorization



Mountain brome 10 29 1.43

Total 100 100 5

Total x 2 10.0

Table 2.2 Erosion Control Seed Mix

Species Percent composition Percent by weight Kg/hat
Canada wild rye 40 68 9.6
Alkali bluegrass 40 7 1.04
Northern wheatgrass 20 25 3.53
Total 100 100 15
Total x 2 30.0

The total amount of required seed (kg/ha) has been rounded to the nearest whole number.

2.10.2 Live Willow Staking and Reforestation

A live willow staking program was initiated during February and March 2014 with the cutting of live
dormant willow stakes. During the month of May 2014, the live willow stakes were planted in the disturbed
areas of APC. Approximately 16,500 live willow stakes were planted on the banks of APC. In 2016, two
years post planting, live willow stake survival remained high and was assessed at 88% overall.

For the Remediation Design the majority of staking will occur in the fall of 2018 and spring of 2019
(dependent on approval timing) with harvesting planned for February and March 2018 and 2019,
depending on overall construction timing and willow survival success. Where willow stakes are
immediately required as part of the physical bank works (e.g., vegetated riprap), a third-party supplier will
be used to secure stakes. In certain cases, live stakes may be used but will be planted at a higher density
as survival is expected to be lower.

Based on the 2015 and 2016 monitoring data, a one-meter spacing (center on center) of the live willow
stakes is planned for erosion control. This spacing allows willows to establish but also allows other
vegetation layers such as low, medium and tall grasses, herbs and other low shrubs to establish in
between the willow stakes which supports the return of riparian functions.

The EPO Proponent’s Team provided white spruce seedlings from its 2014 planting program for use in
the reforestation program within the upper APC. Approximately 53,000 white spruce seedlings were
planted throughout the disturbed areas of APC by professional tree planters. It is recommended that the
reforestation program continue on new areas affected by the Remediation Design that were previously
forested, and that planting occur within 5-10 m of APC to ensure return of riparian functions including
shade and future input of woody debris to the creek.
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210.3 Weed Management
The best defense against weeds is prevention. Mitigation of non-native and invasive species includes:

=  Minimizing the areas of bare ground, where possible, through implementation of sound
re-vegetation practices and effective use of Erosion and Sediment Control (ESC) materials;

= Using a certified weed-free seed mix consisting of approved re-vegetation species compatible
with the intended end land use; and

= Ensuring that equipment arriving from offsite is cleaned to remove dirt and vegetative material
before accessing the disturbed areas.

In addition to the above mitigation strategies for weed prevention, several methods of control will be
utilized throughout the monitoring period to address weeds that do appear. These include mechanical
techniques (such as hand-pulling, mowing, and/or mulching), cultural techniques (such as hand seeding)
and chemical herbicide applications. Due to proximity to APC, extra caution must be undertaken to
prevent herbicide drift from entering the waterway. For optimal results, weed surveys should be done
early in the growing season so that control may be done prior to the flowering stage.

2104 Revegetation Prescriptions by Reach

Preparation of the surface and microclimate amendments including exposing soil, removal of excess
stone and cobble, and addition of CWD, will be completed in 2018 at the same time as other planned
construction along APC. Seeding of disturbed surfaces and exposed soils will be undertaken as soon as
possible after work is completed in 2018. Initial establishment of woody vegetation by planting and/or
staking will be conducted in the spring of 2018 but depending on the timing of construction this activity
may also require planting in the spring of 2019.

White spruce and lodgepole pine have been selected for tree plantings as they are the species currently
present on the site and are the dominant tree species within the riparian and transitional upland
communities. Planting of trees will be completed with approximately 2 m spacing (about 2,000 stems per
ha) but will focus on selection of suitable planting microsites. When intended for aquatic habitat
improvement, planting will occur above bank on stable soil and within 2-20 m of the creek. Mature pine
and spruce trees within the riparian areas along the creek are approximately 20 m tall. Thus, planting
trees greater than 20 m distance from the creek will contribute limited organic matter inputs in the future
and minimal meaningful shade (depending on specific reach orientation). Nearshore revegetation is
defined as within one mature tree height (approximately 20 m) for this project. Additional tree planting will
occur outside this area but has not been included as part of the direct fish habitat improvement.

Willows will be established both within and above the banks which will also provide shading value.
Typically willow staking will be at 1 m spacing when used along the banks and for soil stability. Density
may increase to ensure coverage of specific features (e.g. pools) and to take advantage of opportunities
as they arise (for example interplanting with riprap). Willows along the creek are approximately 3 m tall or
less at maturity. Where willows are intended for use in improving aquatic habitat they will be established
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from 0-3 m from the creek. The channel alignment will incorporate large mature vegetation wherever
possible to maximize shading and cover for fish.

The following are general revegetation prescriptions for each of the seven reaches of upper APC and it
should be noted that the revegetation program will be an ongoing component of post-construction
monitoring with additional planting and seeding being implemented in identified areas based on the
monitoring criteria. Monitoring of specific treatments within each reach will be used to adaptively manage
the revegetation plan.

APC-1

=  The north side of the creek bank design from 0+000 to 0+400 is within the MTP engineered
spillway, therefore trees and shrubs are not permitted on the north side of this channel. The
riparian seed mix will be used on both the north and south side of APC, and only the south side
will receive live willow staking.

APC-2

= Riparian seed mix and live willow staking to be implemented throughout the reach. A combination
of both erosion control and riparian seed mix will be used on bank treatments (riparian seed mix
provides representative native species, while erosion control seed mix provides increased erosion
control) and live willow staking.

=  Plant spruce in formerly treed openings > 1,600 mZ in size up to 0+600 or where deep organic
soil (greater than 40 cm deep) begins. Do not plant spruce from 0+600 to 0+840 where deep
organics prevent seedlings (plugs) from reaching mineral soil. Live stake shrubs (willow or
dogwood) into deep organics if required after 0+600 or expose mineral soil by creating small
mounds and plant spruce.

= APC-2is a highly organic area with a high percentage of willow and alder currently present.
Utilization of these species will be maximized by reduced clearing and will provide an excellent
source of vegetation for natural recovery.

APC-3

=  Site preparation and microsite amendment including CWD on bare substrate near existing beaver
lodge (0+880 to 0+940) to provide adequate growing medium for riparian seed mix to germinate
and establish. Use riparian seed mix on floodplain, and erosion control seed mix on banks.

= Erosion control seed mix and live willow staking along creek to better mimic natural conditions.

= Plant spruce in formerly treed areas > 1,600 m? in size, including the new temporary access
areas measuring 0.388 ha and 0.151 ha.

APC-4

=  Erosion control seed mix and where feasible live willow staking on disturbed slopes, riparian seed
mix and live willow staking on floodplain.
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APC-5

APC-6

APC-7

3.0
3.1

Scarify bank surface to create microclimates prior to planting by redistributing soil and additional
CWD on stable locations above bank.

Plant spruce only where soil depth is > 40 cm over bedrock.

Supplemental seeding/planting within completed erosion and bank stabilization works adjacent to
Remediation Design works.

Incorporate CWD treatment.

Erosion control seed mix and where feasible live willow staking on disturbed slopes, riparian seed
mix and live willow staking on floodplain.

Consider blend of erosion control and riparian seed mixes on treatments where there is concern
about bank stability.

Supplemental seeding/planting within completed erosion and bank stabilization works adjacent to
Remediation Design works.

Incorporate CWD treatment.

This reach has been identified where the vegetation is mostly intact and the Remediation Design
does not involve any heavy equipment works in this reach. Supplemental seeding/planting will
occur on creek banks that have been identified to have received some level of erosion related to
the 2017 freshet. Additional planting may be completed in the future if monitoring identifies
issues.

Erosion control seed mix and where feasible live willow staking on disturbed slopes, riparian seed
mix and live willow staking/planting on floodplain.

Blend of erosion control and riparian seed mixes along wood crib wall bank treatments where
there is concern about bank stability.

Stake and supplemental planting where needed within completed erosion and bank stabilization
works adjacent to Remediation Design works.

Incorporate CWD treatment.

DESCRIPTION OF AQUATIC ENVIRONMENT
GEOMORPHOLOGY

In 2015, Matrix Solutions Inc. assessed 13 km of APC and PLC between the ATR and the Mine (PARISH
2016). APC was assessed using the various geomorphic techniques (i.e., the Rapid Geomorphic
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Assessment, Rapid Stream Assessment) to characterize the health, geometry, and geomorphic processes
(i.e., aggradation, degradation, channel widening, planimetric form adjustment) occurring within the creek.
Table 3.1 summarizes results of the geomorphic assessment (PARISH 2016).
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Table 3.1 Summary of 2015 Geomorphic Assessment (Parish 2016)

Assessment

Channel hi
Reach Reach Geomgr.p ' Reach Characteristics
Condition
Length (m)
APC-1 500 m In Adjustment ¢ Located immediately downstream of the MTP. The MTP spillway and outlet channel release to a drainage draw that was visible on pre-mining topography (Thurber Figure No. 19-34-47, June 1984).

e After the 2013 release event, the spillway outlet channel (upper 400 m of APC-1) was stabilized with engineering channel works (e.g., rock lined channel with rock checks), in accordance with design criteria for the
MTP and dam structure.

e Lower 100 m of APC-1, below the rock armoured outlet channel, has exposed clay/silt/sand banks, entrenched channel, and knickpoints (knickpoints are abrupt vertical steps in the channel bed. These steps lead to
local scour of the bed resulting in the knickpoint migrating upstream in a process referred to as head-cutting. This can lead to rapid stream incision, potentially producing higher sediment loads and leading to channel
instability downstream.

e Average channel gradients are between 0.4% and 25%. (Note: all dimensions provided in this table are average and approximate values).

e Bankfull width: 3 to 5 m, bankfull depth: 0.5 m.

APC-2 400 m In Adjustment ¢ lll-defined channel flowing through forest and hummocky organic terrain.

e Large historic beaverlodge and dam located at the downstream extent of the reach.

e A secondary flow path has formed down a cutline. The secondary flow path travels south down the cutline and then east to rejoin APC-3. Sediment is generated along this flow path and transported into APC-3.

e Channel gradients are between 1.2% and 5.1%.

e Bankfull width: 1 m to 3 m, bankfull depth: 0.2 m to 0.5 m.

APC-3 300 m Transitional e Heavily entrenched channel with steep gradient. The banks are eroding and slumping. Bedrock is exposed in some downstream areas of this reach.

e Channel is disconnected from floodplain — i.e, larger flows do not overtop the channel and spill into the floodplain. As a result, more energy is exerted on the channel, leading to increased erosion.

e The secondary flow path originating in APC-2 re-joins APC in this reach. The confluence with the North Arm Tributary is in this reach.

e Channel gradients are between 2.7% and 17%.

e Bankfull width: 16 m, bankfull depth: 1.7 m.

APC-4 300 m In Adjustment e Heavily entrenched channel with steep gradient and exposed bedrock.

e Channel is disconnected from floodplain.

e Channel gradients are between 2.1% and 4.1%.

e Bankfull width: 12 m, bankfull depth: 2.2 m.

APC-5 700 m Transitional e Over-widened channel cross-section with occurrences of multiple channel development.

¢ Floodplain widths range between 30 m and 40 m wide with the entire extent having been impacted from the release event (i.e., loss of natural vegetation and riparian cover).

e Confluence with the main APC channel (outflow from East Conveyor Pond) is in this reach.

e Stabilization efforts (erosion and sediment control, tree plantings) were undertaken after the release event.

¢ Minor fine-grained sediment deposition within pools.

e Channel gradients are between 1.1% and 5.0%.

e Bankfull width: 12 to 19 m, bankfull depth: 0.7 m to 1.5 m.

APC-6 600 m In Adjustment e Reach extent defined as the area of backwater immediately upstream from the DX Road crossing.

e Channel is well defined.

¢ Floodplain has retained vegetation which aids in channel stabilization.

e Woody debris is frequent.

e Widespread fine-grained sediment deposition throughout channel and floodplain.

e Narrow bankfull width: 2.5 m to 3.5 m, deep bankfull depth: <0.5to 1.15 m.

APC-7 1,200 m In Adjustment ¢ Located downstream of DX Road crossing and ST1, this reach exhibits extensive channel stabilization works and erosion sediment control measures.

e Cross-section is over-widened, with some occurrences of chute channel development.

¢ Floodplain widths range from 20 to 70 m wide, with the entire extents having been impacted from the release event (i.e., loss off natural vegetation and riparian cover)

e Channel gradient is 1.5%

e Bankfull width: 9 m to 12 m, bankfull depth: 0.8 mto 1 m

APC-8 3,500 m Transitional e Upstream extent of the reach is characterized by the abrupt change in riparian conditions (i.e., majority of existing riparian vegetation, including standing trees, is preserved) as well as decrease channel size.

e ST2A/2B are in this reach.

e Frequent woody debris (not related to the release event) located in channel and on the floodplain.

¢ Fine-grained sediment deposition located within pools and backwater areas behind debris jams.

e Bankfull width: 4 m to 6 m, bankfull depth: 0.6 mto 1.2 m.

APC-9 10,500 m Not defined in ¢ No evidence of release event based sedimentation, channel erosion, or floodplain damage observed.
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Reach

Channel
Reach
Length (m)

Geomorphic
Condition

Reach Characteristics

Thickly vegetated riparian corridor confined by steep walled valley slopes on both sides of channel.

APC-10

2,850m

Transitional

Reach extends downstream to confluence with PLC. ST3located within the reach.

No evidence of release event based sedimentation, channel erosion, or floodplain damage observed.
Active valley width approximately 25 m wide, partially confined by side slopes.

Bed substrate composed of cobbles; cobble deposition observed along floodplain.

Riffle-pool morphology characteristic throughout reach, with additional wood debris causing in-channel scour and velocity variation.

Bankfull width: 9 m to 14 m, bankfull depth: 0.5 mto 1 m

PLC-1

1,945 m

Transitional

Reference reach along PLC located upstream from the confluence with APC reach not affected by release event.
Low to moderate channel gradient with evidence of beaver activity and damming.

Riffle-pool morphology with cobble bed material.

bankfull width: 4 m to 5.5 m, bankfull depth: <1 m.

PLC-2

6,500 m

In regime

Located downstream from the confluence of PLC and APC, and extending to the confluence with the ATR.
No evidence of release event based sedimentation, channel erosion, or floodplain damage observed.
Active valley width approximately 25 m wide, partially confined by side slopes.

Bed substrate predominantly cobbles.

Riffle-pool morphology with stable point bar formations.

Wood debris is not common within the channel.

Bankfull width: 10 m to 12 m, bankfull depth: 1 m.
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The 2016 Parish geomorphic assessment provides the basis for the APC Remediation Design. The basis
for remediation is an understanding of the natural condition of APC compared to post-release conditions
and future conditions (including Mine closure).

The pre-release, natural condition of APC is characterized as follows (PARISH 2016):

= Channel morphology is predominately composed of riffle-run-pool sequences.

= Channel bankfull widths range from 1 to 2 m near the headwaters to 10 to 12 m near the
confluence of the ATR. Just upstream of the DX Road crossing (APC-6), where backwater
conditions during the release event largely preserved the channel and floodplain, the bankfull
widths are about 2.5 m to 3.5 m.

=  Watershed geology features various till materials, colluvium materials, glaciofluvial and
post-glacial sediment, and exposed bedrock at locations (i.e., APC-3 and APC-4).

= Channel substrate is a mix of gravel and cobbles, with some boulders and exposed bedrock.

The post-release condition of APC, within 4 km downstream of MTP (APC-1 to APC-7), is characterized
as follows (PARISH 2016):

=  Widening and straightening of the channel by erosion shortened the overall channel length and
decreased sinuosity.

= At some reaches (e.g., APC-3 and APC-4) the channel has down-cut and disconnected from the
floodplain (i.e., larger flows do not overtop the channel and spill into the floodplain). The resulting
energy exerted on the channel during high flows continues to cause erosion.

= Ongoing channel erosion from APC-3 and APC-4 is currently the primary source of sediment to
downstream reaches. Sediment is also being generated in the secondary flow path which
diverges from the main channel at APC-2 and rejoins the main channel at APC-3.

= The damaged riparian corridor has resulted in reduced shade and instream habitat cover in APC.
3.2 HYDROLOGY

The hydrologic flow regime of APC is typical of a small headwater channel with highly variable flows,
flashy runoff responses, and an intermittent hydrograph especially at higher elevations. Extended periods
of low flow or drought conditions are common at these higher elevations; groundwater recharge and
natural springs can be the only sources of channel flow during these extreme low flow periods.

Streamflow has been continuously monitored on APC since 2014 as part of the LTSMP. There is one
hydrometric station just upstream of the DX Road, in APC-6, and other stations farther downstream
beyond the remediation reaches. Because the period of record at these stations are short, a regional
streamflow analysis was undertaken to estimate construction and design flows. Further hydrology
information can be found in the Design Brief in Appendix A4.

Apetowun Creek Remediation 33 EPO Proponent’s Team
Fisheries Act Request for Authorization



Corresponding design flows are shown in Table 3.2 and on Drawing 6 in Appendix Al. Typical low and
normal flows are also provided on Drawing 6. Expected monthly flows during construction are shown on
Drawing 5 in Appendix Al.

Table 3.2 - APC Design Flows

3.3
3.3.1

Instantaneous Instantaneous Instantaneous
APC-1 0.77 2.0 5.0
APC-2 0.79 21 5.2
APC-3 0.85 2.3 55
APC-4 0.86 2.3 5.6
APC-5 1.6 4.2 10.3
APC-6 1.7 4.4 10.9
APC-7 3.1 8.3 20.3

FISH AND FISH HABITAT

Summary of Pre-Release Conditions

Considerable background (pre-release) fish resources data exist for creeks in the Obed area. These data
were collected to support applications for the development of the Mine (Hawryluk 1977, Zallen 1981) and
as part of the Mine’s environmental monitoring program (Pisces 2000; Pisces 2003; Pisces 2005; Pisces
2008; Pisces 2009; Pisces 2010). The following summarizes the pre-release conditions for fish habitat
and fish communities in APC and lower PLC. Where available, raw data were used to assess trends in
fish communities over time.

3.3.1.1

Fish Communities

Prior to Mine development, Zallen (1981) conducted fish sampling on APC and PLC in spring and late
summer 1980 at seven locations within the watershed. Electrofishing was the primary capture method,
but gillnets, seines and fyke traps also were used when appropriate. Zallen (1981) reported that rainbow
trout (RNTR) (Oncorhynchus mykiss) and spoonhead sculpin (SPSC) (Cottus ricei) were found
throughout the majority of the drainage while burbot (BURB) (Lota lota) were distributed more towards the
upper portion of APC and MNWH (Prosopium williamsoni) were more prevalent in PLC (Table 3.3).

Table 3.3. Fish capture results from Apetowun and Plante creeks (Zallen 1981).

Fish Species Burbot Mountain Rainbow Spoonhead Total Fish
Whitefish Trout Sculpin Captures
Capture numbers 10 3 151 10 174
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As part of the Mine’s environmental monitoring program, fish population monitoring was completed in
streams draining the Mine area. A permanent monitoring section was established on APC in 2000 near
the DX Road crossing (i.e., within APC-6) and fish-population estimates (closed removal method) were
obtained from the monitoring section in 2000, 2003, 2006, and 2009 (Pisces 2011a) (Table 3.4).

Table 3.4 Summary of pre-release fish monitoring results for Apetowun Creek during
mine operation, 2000 to 2009.

Year Species Population Density Estimate CPUE (first run)
Estimate (fish/100m?) (fish/min)
2000 Rainbow trout 17 5.1 0.22
Burbot 4 1.2 0.075
2003 Rainbow Trout 27 5.26 0.71
Burbot 0 0 0
2006 Rainbow Trout 35 6.06 0.48
Burbot 61 10.57 0.53
2009 Rainbow Trout 18 2.73 0.44
Burbot 73 18.7 0.46
3.3.1.2 Aquatic Habitat

Zallen (1981) described fish habitat characteristics in the “upper quarter”, the “middle half” and the “lower
quarter” of the APC and PLC drainage, prior to Mine development, as follows:

=  The upper quarter of the drainage was a small, silt-laden drainage that meandered through a
largely shrub-covered riparian area with undercut and silty banks. Several beaver dams that were
located in the lower part of this section had created large pools and several side channels.

=  The higher-gradient middle half of the drainage was characterized by boulder and bedrock pools
interspersed with riffles. This section of the creek flowed through a densely treed canyon.

= The lower quarter of the drainage was marked by the confluence of PLC. Drainage in this area
was characterized by braided channels over gravel and cobble substrates, bound by slumping,
sand cliff banks.

= Sandy deposits were evident in the lower portion of PLC.

Flows in APC (immediately upstream of the confluence with PLC) ranged from 0.25 m3/sec to 3.5 m3/sec
during periodic monitoring conducted from 1977 to 1980. High spring flows over 6 m3/sec were recorded
in 1980 and were noted to have caused bank scouring as well as sediment deposition along the margins
of the channel.

Detailed habitat data for post Mine operation and pre-release are limited for upper APC as monitoring
programs were not intended to characterize and/or quantify meso-habitats for inhabiting fish communities.
Allan (2001) assessed general habitat conditions in upper APC in support of fish community surveys
using similar methods and habitat descriptors used by Zallen (1981). Allan (2001) characterized the APC
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fish monitoring section as primarily shallow water (<0.5 m) habitat with moderately deep runs (<1.0), but
no deep overwinter pools. Overhanging vegetation and large woody debris cover were abundant
throughout the section. Substrates consisted primarily of cobble (53%) with lessor amounts of fines (31%)
and gravel (15%) also present. Allan (2001) also noted variations in the substrate composition and fine
sediment distribution in upper APC between pre- and post-Mine operation; however, these were
attributed to local high discharge events prior to post-operations surveys.

3.3.1.3 Benthic Invertebrate Community

Baseline studies of benthic macroinvertebrates were completed on several creeks in the Obed area in
1978, to support permitting requirements of the Mine (then named the Obed-Marsh Thermal Coal
Project). Benthic invertebrate monitoring also was conducted on APC and PLC as part of the Mine’s
environmental monitoring program beginning in 1992 and included sampling every two years from 1992
to 2002, and every four years from 2002 to 2010 (Pisces 2011b). Sampling sites included five exposure
stations and three reference stations. Samples were collected from erosional habitats using a Hess
cylinder with a sampling surface area of 0.1 m2 and a collecting-net mesh size of 250 um. Samples also
were collected from depositional habitat sites with an Ekman grab sampler (sampling surface of

0.023 m?).

Table 3.5 presents the benthic invertebrate community metrics of the most recent benthic invertebrate
survey of APC and PLC (Pisces 2011b). For consistency, results were re-calculated using analytical
methods consistent with federal metal-mining environmental effects monitoring (EEM) requirements
(Environment Canada 2012). Results of early surveys (1994, 1996, and 1998) suggested that Mine
discharge water was affecting benthos immediately downstream of the ECP discharge into upper APC
(Pisces 2011b). Specifically, high densities of oligochaete worms were measured in 1998 at the station
located about 500 m below the ECP discharge relative to reference stations. There was also a relative
increase in oligochaete density measured in 1998 at the next downstream station, which was attributed to
the occasional release of domestic sewage from the Mine’s sewage lagoon and discharge from the ECP.
Factors considered as potential influences on the benthic macroinvertebrates assemblage below the MTP
included increased concentrations of nitrate nitrogen in water and augmented stream flow related to
addition of warm settling pond effluent. However, results from subsequent monitoring indicated no
difference in benthic communities between exposure and reference stations (Pisces 2011b), suggesting
that observed differences likely were attributable to habitat differences between the stations rather than
an effect of the Mine.
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Table 3.5 Summary statistics for benthic invertebrate communities in Apetowun and
lower Plante creeks, September 2010.

Variable Depositional Stations Erosional Stations

A-1* A-2 A-3 A-4* A-5 A-6 A-T7* A-8*
Mean Density (#/m?) 7,965 5,226 6,783 5,374 9,908 2,072 4,196 7,344
Standard Deviation® (#/m?) 3,831 1,702 1,281 2,803 2,150 7,63 1,637 3,210
Richness (Total # of taxa) 20 20 23 16 26 25 27 32
Simpson’s Diversity Index 0.760 0.667 0.722 0.460 0.742 0.782 0.718 0.616
Evenness 0.155 0.120 0.120 0.097 0.095 0.124 0.086 0.059
% EPT 0.9 1.3 6.7 10.0 60.2 67.7 25.6 72.3

* Stations located at approximately the same position as sampling conducted post-release field surveys.

1 Refers to the standard deviation of density between five replicates collected per station.
3.3.2 Existing Conditions

The following presents a summary of current fish and aquatic habitat conditions in APC. These results
were collected under the direction of the approved LTSMP of the EPO and included data collected from
immediately post-release (November 2013) to fall 2016. Detailed results, including methods and field
maps are presented in the 2015 Impact Assessment Report (CVRI 2016).

3.3.2.1 Aquatic Habitat

Prior to the release-event, fish habitat conditions in upper APC (Reaches: APC-1, APC-2, APC-3 and
APC-4) were relatively poor with respect to habitat requirements of RNTR, due to abundant beaver
activity, low habitat heterogeneity and dominance of fine substrates (Pisces 2011a). After the release,
reach breaks were re-established to reflect biophysical changes in channel morphology. As discussed in
the 2014 Impact Assessment Report, the scouring effects of the release event removed the beaver
impoundments and much of the fine sediment that had accumulated over time within upper APC.
Continued post-release habitat surveys in 2015 documented observations of increased habitat
heterogeneity, more complex channel morphology relative to 2014, and substrates dominated by fines
and cobble; however, throughout the upper reaches of APC (APC-2 to APC-4) field crews documented
continued bank and channel erosion in several sections.

The long-term monitoring section in APC-6 showed notable recovery since the release-event. In 2015 this
section was comprised of riffle-pool and riffle-run habitats with vertical and undercut banks. Average
channel slope was <5%, with average wetted and bankfull widths of 1.4 m and 1.6 m, respectively, and
an average depth of 0.22 m (CVRI 2016). Substrates were dominated by fines (sand and silt) in slower
moving sections and by cobble in faster sections.

A detailed assessment of substrate quality in APC-6 and APC-7 showed decreased percent fines
(<2 mm) and increased substrate porosity in fall 2016, relative to fall 2015. These results suggest
continued stabilization and recovery of the streambed. Habitat assessments, including water quality
surveys of upper APC and lower PLC suggest that in 2015 these creeks contained suitable “critical
habitat” for several life stages of ARTR populations, as prescribed in the Alberta Athabasca Rainbow

Apetowun Creek Remediation 37 EPO Proponent’s Team
Fisheries Act Request for Authorization



Trout Recovery Plan (AARTR 2014; COSEWIC 2014; AER 2009). The APC and PLC monitoring sections
contained riffles, pools and runs consisting of depths, substrates, overhanging cover structures preferred
by ARTR and could support both river migrant and stream resident populations. Riparian planting, LWD
placements, and bank and channel remediation that occurred in 2014 within upper APC also contributed
to increased riparian and in-stream cover and are expected to continue to improve habitat conditions over
time.

3.3.2.2 Fish Communities

In 2016, BURB, RNTR and BKTR were the only fish species captured in upper APC (Table 3.6). In 2016,
total fish abundance and catch per unit area (CPUA) (i.e., density) decreased in APC and PLC monitoring
sections relative to 2015 (Table 3.6), but remained higher than 2014, and were within the range of values
observed during pre-release surveys. Decreased fish abundance and densities were also observed in the
unaffected Oldman, Baseline, and Canyon Creek monitoring sections suggesting the decrease was
unrelated to the release. In 2016, field crews noted higher flows and increased turbidity throughout the
Mine area relative to previous years’ surveys, which decreased catch success and visual observations of
fish in all watercourses surveyed. In addition, in 2015 and 2016, RNTR in upper APC had a higher mean
condition factor and were present in higher densities relative to the nearby Oldman Creek, a reference
area with similar community structure.

Table 3.6 Summary of post-release fish monitoring results for upper Apetowun Creek,
August 2014-2016.

Year Species Abundance (total Density Estimate CPUE (first run)
catch) (fish/100m?) (fish/min)

2014 Brook Trout 6 1.15 0.41
Burbot 6 1.2 0.08

2015 Rainbow Trout 25 5.6 1.63
Burbot 2 0.4 0.13
Brook Trout 2 - -

2016 Rainbow Trout 14 3.18 1.10
Brook Trout 5 1.13 0.39

Populations of the COSEWIC-listed ARTR (with 0.0% hatchery alleles) have been documented in the
Obed study area, including Oldman Creek, Canyon Creek and the upper ATR (AER 2009). RNTR were
captured in all monitoring sections of APC and PLC in 2015 and 2016; however, at the time of surveys it
was uncertain if populations were of the native Athabasca or introduced/hybrid strains. Genetic testing
conducted by the province of Alberta in 2014 suggests that a high proportion of the rainbow trout in APC
are native ARTR (Penton 2015).

Athabasca Rainbow Trout

Within Alberta, there are two primary strains of RNTR: introduced and native ARTR. The ARTR refers to a
complex of populations that are native to Alberta watersheds and confined to the upper ARTR and its
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tributaries (ASRD 2009). Genetic analysis conducted on RNTR captured in Canyon Creek, located in the
Obed area, also contain a high proportion of pure strain ARTR (ASRD 2009). Generally, ARTR spawn
later in the spring (i.e., late April to June), grow much more slowly, and mature at a smaller size than their
introduced counterparts (ASRD 2009, Scott and Crossman 1973).

ARTR are considered a cold-water species and in the ATR watershed they are uniquely adapted to the
cold headwater streams and upper reaches of the main stem rivers. Few first-order streams support
ARTR because on their ephemeral nature, but when perennial flow is present and channel width is
>0.75 m, first-order streams can have sufficient conditions to create suitable habitat, often occupied by
ARTR (ARTRRP 2014).

Preferred water temperatures for metabolic performance range from 7 to 183 with optimum incubation
temperatures for embryos ranging from 7 to 103 , and optimum growth temperatures for fry ranging from
10to 153 (ARTRRP 2014). Optimal spawning habitat includes water velocities of 0.01 to 0.68 m/s,
depths of 0.07 to 0.68 m and substrates of 3 to 31 mm in diameter, (ARTRRP 2014). Substrate
cleanliness (i.e., lack of silt, frequent flushing) is an important criterion for spawning-site selection.
Spawning occurs in a redd prepared by the female, with eggs hatching in approximately four to seven
weeks (Scott and Crossman 1973). Fry emerge from the gravel approximately one week after hatching
and begin feeding in their second week of life (Scott and Crossman 1973). Fry concentrate in stream riffle
areas (refugia from high-velocity areas) and feed primary on both benthic invertebrates and terrestrial
insects (Ford et al. 1995, ASRD 2009). Juvenile ARTR may remain in the stream where they were born
for the first winter and potentially up to four years (Ford et al. 1995). Overwintering habitat primarily
consists of main-channel pools that span the width of the channel with a mean maximum depth of 0.63 m
and a mean volume of 7.2 m3 prior to freeze-up (Sterling and Cox; in prep).

ARTR are considered “At Risk” by the General Status of Alberta Wild Species (ESRD 2017), due to
habitat potential habitat loss, hybridizations with introduced rainbow trout and competition with Eastern
BKTR.

Burbot

Burbot (BURB; Lota lota) are the only true freshwater cod (Gadidae), and have a widespread, Holarctic
distribution. Evenson (1993) reported that mature BURB migrate on average 60 km in late winter/early
spring to suitable spawning habitat, which includes lakes, streams and rivers. Other than spawning
migrations, adult BURB are largely sedentary.

When spawning, lower velocity areas in main channels as well as side channels behind deposition bars
seem to be favoured. Spawning occurs in late winter/early spring (often under ice), over gravel, sand or
fine silt. There is no site preparation for spawning; eggs are broadcast into the water column above the
substrate. The current carries the semi-buoyant eggs until they settle into interstitial spaces in the
substrate (McPhail and Paragamian 2000). Because BURB spawn under ice, actual observations of
gamete release are rare. Eggs incubate for a period of 30 to 71 days, dependent upon the population
location (Scott and Crossman 1973). They hatch at a size of 3 to 4 mm, and begin exogenous feeding
3-4 days later (Ghan and Sprules 1993). A shift in habitat preference typically occurs when the larvae are
>15 mm (Ghan and Sprules 1993) with young BURB moving inshore during the day to feed. While
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inshore, BURB begin feeding on rotifers, copepods and cladocerans (Ryder and Pesendorfer 1992, Ghan
and Sprules 1993, cited in Scott and Crossman 1973).

Juvenile riverine BURB shelter under boulders, cobble, cutbanks or weed beds where they feed on
amphipods, mayflies, stoneflies and caddisflies. In the first year, BURB can reach 110-120 mm in length
(Kjellman et al. 2003). As juvenile fish continue to grow, habitat preferences largely stays the same as the
diet slowly shifts to a diet composed primarily of fish.

Sub-adults continue to grow rapidly until sexual maturity is reached, which for North American
populations is often 4 to 7 years old (Scott and Crossman 1973). Habitat preference for adult riverine
BURB is generally main channels with a preference for turbid waters; in the fall they have been known to
enter tributaries. Adult BURB are largely piscivorous, feeding on whitefish, northern pike, suckers,
sticklebacks, sculpins, and other BURB, with some feeding on insects and macroinvertebrates. BURB
typically live to 8 to 12 years.

BURB are designated as “Secure” under the General Status of Alberta Wild Species (ESRD 2014a).
Brook Trout

From 1924 to 1977 BKTR were stocked extensively into lakes and streams in Jasper National Park (JNP);
and from 1940 to 1964, into numerous lakes and streams within ARTR ranges outside of JNP. The life
history of BKTR differs from ARTR; however, where BKTR occur in small tributaries in ARTR range they
appear to function at the same trophic level (Popowich 2005). In similar habitat, BKTR forage better and
grow faster than ARTR (Magoulick and Wilzbach 1998). In ARTR range, BKTR exhibit rapid growth as fry
and sub-adults, and spawn at younger ages than ARTR. Unlike ARTR, BKTR are fall spawners and
embryos are not exposed to the extreme spring and summer variations in stream flow and temperature
(ARTRRP 2014).

Although naturalized eastern BKTR are also present in upper APC and share some of the same habitat
preferences, they are considered a primary threat to the recovery of native ARTR (ARTRRP 2014), which
is the target species for recovery in APC. As such, consideration of habitat preferences for BKTR were
not included in the Remediation Design for APC.

3.3.2.3 Benthic Invertebrates

In 2016, continued improvement in nearly all benthic metrics was observed relative to 2014 and 2015
results. Benthic communities in the APC exposure areas showed general consistency among stations in
spring 2016 and were no longer significantly different from those in their respective reference area. In fall
2016, benthic communities in creek exposure areas, although showing signs of further improvement over
time, continued to be characterized by lower densities of invertebrates, present in dissimilar proportions,
relative to reference areas; however, taxa richness was similar among areas (Table 3.7).

As described previously, the release removed much of the fines and depositional habitat present in upper
APC before the release, likely causing significant post-event decreases in invertebrate densities in the
APC exposure area but increases in the proportion of the taxa adapted to flowing water (i.e., EPT taxa,
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mayflies/stoneflies/caddisflies). Community composition was generally similar in 2016 to 2014 and 2015
in all areas, but the proportion of EPT taxa increased in exposure areas and decreased in reference
areas relative to previous years. These results suggest further improvement in erosional habitat quality in
the survey areas affected by the release.

Taken together, results of the three years of post-event benthic macroinvertebrate surveys indicate
continued recovery of benthic communities in affected areas of APC following significant changes in
habitat and community structure caused by the release event. Similar community composition and
proportions of sensitive taxa between exposure and reference areas indicate remaining effects of the
release on benthic communities are diminishing. Active habitat improvements proposed for upper APC
are expected to further improve habitat conditions, leading to increased densities of invertebrates,
including those providing food for resident fish.

Table 3.7 Summary statistics for benthic invertebrate communities in Apetowun and
Plante Creeks, fall 2016.

Variable/Area n Mean Median SD SE Min Max

Apetowun Creek

Mean density (# organisms/m?)

Reference 5x5 32,474 36,064 16,445 3,289 5,394 49,896

Exposure 5x5 5,754 6,808 2,472 494 2,050 7,926

Taxa richness

Reference 5x5 28 26 4 1 24 32

Exposure 5x5 25 24 5 0.9 21 32

Simpson's diversity

Reference 5x5 0.47 0.57 0.19 0.04 0.21 0.67
Exposure 5x5 0.64 0.58 0.12 0.02 0.52 0.81
Evenness

Reference 5x5 0.07 0.07 0.01 0.00 0.06 0.07
Exposure 5x5 0.12 0.11 0.04 0.01 0.08 0.16
Bray-Curtis

Reference 5x5 0.26 0.11 0.27 0.05 0.10 0.73
Exposure 5x5 0.76 0.71 0.10 0.01 0.67 0.89
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4.0 EFFECTS TO FISH AND FISH HABITAT
41 INSTREAM HABITAT

During the release on October 31, 2013 a large volume of water was conveyed down the APC channel
over a short time period (<24 hours), generally resulting in a wide, shallow channel with limited instream
habitat features, cover and riparian vegetation. Table 4.1 provides a breakdown of instream habitat within
each reach of APC currently, and following remediation, for both the mean June flow and the two-year
flood event. Surface areas were determined using outputs from the HEC-RAS hydraulic model. Surface
area for each reach was determined based on wetted widths multiplied by the longitudinal distance to the
next section, (10 m increments for existing conditions and 20 m increments for the proposed design)
LiDAR, aerial imagery and physical measurements in the field. Incremental areas for each reach were
sorted by mean depth and summed for each reach. The HEC-RAS model is based on run geometry only.
Pool features were manually incorporated based on a 4% minimum target design for each reach.
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Table 4.1 Depth profiles and summary of proposed changes for each reach of APC.

APC-1 APC-2 APC-3 APC-4 APC-5 APC-6 APC-7
(0+060 to 0+500) (0+500 to 0+935) (0+935 to 1+245) (1+245 to 1+532) (1+532 to 2+360) (2+360 + 3+017) (3+150 to 4+260)
Flow Depths Existing Proposed Existing Proposed Existing Proposed Existing Proposed Existing Proposed Existing Existing | Proposed
During Mean Surface | Percent | Surface | Percent | Surface | Percent | Surface | Percent | Surface | Percent | Surface | Percent | Surface | Percent | Surface | Percent | Surface | Percent | Surface | Percent | Surface | Percent | Surface | Percent | Surface | Percent
June Area of Total | Area of Total Area of Total Area of Total | Area of Total Area of Total Area of Total Area of Total Area of Total Area of Total Area of Total Area of Total Area of Total
Flow (1000 | Surface | (1000 | Surface | (1000 | Surface | (1000 | Surface | (1000 | Surface | (1000 | Surface | (1000 | Surface | (1000 | Surface | (1000 | Surface | (1000 | Surface | (1000 | Surface | (1000 | Surface | (1000 | Surface
m?) Area m?) Area m?) Area m?) Area m?) Area m?) Area m?) Area m?) Area m?) Area m?) Area m?) Area m?) Area m?) Area
0-0.10m 1.30 89% 0.80 59% 0.69 58% 0.18 29% 0.60 85% 0.14 26% 0.75 88% 0.12 27% 2.46 68% 0.36 20% 0.33 16% 1.44 31% 0.42 19%
>0.10-0.20 m 0.16 11% 0.41 30% 0.43 36% 0.31 49% 0.11 15% 0.25 47% 0.10 12% 0.25 59% 1.12 31% 1.09 60% 0.38 19% 2.55 55% 0.41 19%
>0.20-0.30m 0.00 0% 0.03 2% 0.08 7% 0.08 12% 0.00 0% 0.06 11% 0.00 0% 0.01 2% 0.03 1% 0.15 8% 0.38 19% 0.58 12% 0.91 42%
>0.30-0.40 m 0.00 0% 0.01 1% 0.00 0% 0.01 2% 0.00 0% 0.04 8% 0.00 0% 0.01 2% 0.00 0% 0.03 1% 0.16 8% 0.08 2% 0.08 4%
> 0.40-0.50 m 0.00 0% 0.03 2% 0.00 0% 0.01 2% 0.00 0% 0.01 2% 0.00 0% 0.01 2% 0.00 0% 0.04 2% 0.38 19% 0.00 0% 0.07 3%
> 0.50-0.60 m 0.00 0% 0.03 2% 0.00 0% 0.01 2% 0.00 0% 0.02 3% 0.00 0% 0.01 2% 0.00 0% 0.04 2% 0.27 14% 0.00 0% 0.07 3%
>0.60 m 0.00 0% 0.05 4% 0.00 0% 0.03 4% 0.00 0% 0.02 4% 0.00 0% 0.03 6% 0.00 0% 0.11 6% 0.14 7% 0.00 0% 0.22 10%
Total 1.46 100% 1.39 100% 1.20 100% 0.63 100% 0.71 100% 0.54 100% 0.85 100% 0.44 100% 3.61 100% 1.82 100% 2.04 100% 4.65 100% 2.18 100%
APC-1 APC-2 APC-3 APC-4 APC-5 APC-6 APC-7
(0+060 to 0+500) (0+500 to 0+935) (0+935 to 1+245) (1+245 to 1+532) (1+532 to 2+360) (2+360 to 3+017) (3+150 to 4+260)
Flow Depths Existing Proposed Existing Proposed Existing Proposed Existing Proposed Existing ‘ Proposed Existing Existing | Proposed
During 2-Year Surface | Percent | Surface | Percent | Surface | Percent | Surface | Percent | Surface | Percent | Surface | Percent | Surface | Percent | Surface | Percent | Surface | Percent Percent | Surface | Percent | Surface | Percent | Surface | Percent
Design Area of Total | Area of Total Area of Total Area of Total | Area of Total Area of Total Area of Total Area of Total Area of Total Area of Total Area of Total Area of Total Area of Total
Flow (1000 | Surface | (1000 | Surface | (1000 | Surface | (1000 | Surface | (1000 | Surface | (1000 | Surface | (1000 | Surface | (1000 | Surface | (1000 | Surface Surface | (1000 | Surface | (1000 | Surface | (1000 | Surface
m?) Area m?) Area m?) Area m?) Area m?) Area m?) Area m?) Area m?) Area m?) Area Area m?) Area m?) Area m?) Area
0-0.10m 0.00 0% 0.22 13% 0.00 0% 0.13 13% 0.24 20% 0.12 15% 0.15 12% 0.14 19% 0.00 0% 0.23 9% 0.29 5% 0.00 0% 0.36 9%
>0.10-0.20 m 1.97 88% 0.10 6% 2.06 85% 0.14 14% 0.66 54% 0.14 17% 0.83 65% 0.11 16% 3.90 67% 0.38 14% 0.67 12% 0.74 10% 0.70 17%
>0.20-0.30 m 0.27 12% 0.99 59% 0.26 11% 0.15 14% 0.15 12% 0.18 23% 0.29 23% 0.11 16% 1.25 21% 0.36 14% 2.17 38% 3.44 47% 0.07 2%
>0.30-0.40 m 0.00 0% 0.12 7% 0.00 0% 0.21 21% 0.17 14% 0.20 26% 0.00 0% 0.21 30% 0.57 10% 0.53 20% 0.94 16% 2.53 35% 0.66 16%
>0.40-0.50 m 0.00 0% 0.15 9% 0.10 4% 0.30 29% 0.00 0% 0.09 12% 0.00 0% 0.07 10% 0.11 1.8% 0.65 24% 0.45 8% 0.59 8% 0.57 14%
>0.50-0.60 m 0.00 0% 0.04 2% 0.00 0% 0.05 4% 0.00 0% 0.03 4% 0.00 0% 0.01 2% 0.00 0% 0.34 13% 0.29 5% 0.00 0% 0.41 10%
>0.60 m 0.00 0% 0.07 4% 0.00 0% 0.04 4% 0.00 0% 0.03 4% 0.00 0% 0.04 6% 0.00 0% 0.21 8% 0.94 16% 0.00 0% 1.32 32%
Total 2.24 100% 1.69 100% 2.42 100% 1.01 100% 1.22 100% 0.79 100% 1.27 100% 0.69 100% 5.83 100% 2.70 100% 5.75 100% 7.30 100% 4.09 100%
APC-1 APC-2 APC-3 APC-4 APC-5 APC-6 APC-7
Reach Length Existing Proposed Existing Proposed Existing Proposed Existing Proposed Existing Proposed Existing Existing Proposed
(m) 437 440 409 435 304 310 268 287 790 828 660 1102 1110

1. Existing conditions are based on a hydraulic model developed using August 2017 survey data from Foothills Surveys Ltd. Habitat areas are estimated from the average hydraulic depth in each model cross-section.
2. Proposed conditions are based on a hydraulic model of the remediation design channel, as shown on the design drawings (REV3 February 23, 2018). This hydraulic model uses simplified, trapezoidal cross-sections to establish the remediation channel geometry. The remediation design was developed using

August 2017 survey data from Foothills Surveys Ltd.
2.1 Pool and riffle features will be incorporated into the remediation channel. To account for pool and riffle features in APC-1 to APC-3 (considered marginal fish habitat), 4% of habitat area (based on minimum pool design targets) was shifted to the >0.6 m depth interval. In APC-4, APC-5, and APC-7

(considered good fish habitat), habitat area was shifted into the >0.6 m depth interval based on the detailed elevation profiles from the design drawings.
2.2 Channel treatments (e.g., woody debris, vegetation, riprap and oversized boulders) will be incorporated into the channel to mimic natural channel form, processes, and functions. The arrangement of these features within the channel during construction will immediately lengthen the flow path and

therefore enhance local sinuosity. After construction the channel and sinuosity will continue to self-adjust within the range of dynamic equilibrium. These channel treatments and channel adjustments will provide habitat diversity in the remediated channel.
2.3 Rock checks, each 0.5 m high, will be constructed in APC-1c to APC-1f (0+060 to 0+336), and APC-3d (1+109 to 1+143). These rock checks are detailed in the design drawings but were not included in the habitat area analysis. The backwater behind these checks will be up to 0.5 m deep.

3. No major remediation works are required in APC-6 only light hand work and additional planting/seeding. Therefore, only existing conditions are presented.
4. The surface areas for the proposed habitat conditions are calculated to the upstream limits of work at 0+060 in APC-1. An existing 1.5 m drop at 0+050 functions as a fish barrier.
5. In APC-5d between 2+056 and 2+218 a remnant channel will be reconnected as part of the design. The remnant channel is included as part of the proposed conditions, but is not included as part of the existing channel.
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The Remediation Design will result in the permanent alteration of fish habitat within the upper 4.2 km of
APC. Overall, the total area of fish habitat will decrease following completion of the remediation works for
the mean June flow, from 14,600 m? to 8,900 m? (reduction of 5,700 m?). A similar reduction is also
anticipated for the two-year flood event, with the total area decreasing from 25,900 m2to 16,700 m?
(reduction of 9,200 m?). Although there is a reduction in wetted area of 39% for mean June flows and
36% for the two-year flood event, the amount of functional fish habitat is expected to increase as a result
of remediation works. Under the existing conditions for June flows, depths greater than 0.20 m account
for APC-1 0%; APC-2 80 m? (7%); APC-3 0%; APC-4 0% APC-5 30 m? (1%); APC-6 1330 m? (65%); and
APC-7 660 m? (14%) of the total wetted area within APC-1 to APC-7, respectively. Conversely, following
remediation, depths greater than 0.20 m will account for APC-1 150 m? (11%); APC-2 140 m2 (22%);
APC-3 150 m? (28%); APC-4 70 m? (14%); APC-5 370 m? (19%); APC-6 1,330 m? (65%); and APC-7
1,350 mZ? (62%) of total wetted area within APC-1 to APC-7 for a net gain of 2,230 m?2 of habitat deeper
than 0.20 m. Depths less than 0.20 m generally provide limited functional habitat for adult fish such as
burbot, ARTR and mountain whitefish (AARTRP 2014, Scott and Crossman 1998). Depths >0.2 m
provide improved habitat and cover for large bodied fish species and is increased in all reaches except
APC-6 where it remains the same. Under the Remediation Design, constructed pool habitat with a
minimum depth of 0.5 m under June flow conditions in APC-1 to APC-7 will increase from approximately
410 m2currently to 1010 m? following Remediation Design an increase of 600 m2. This habitat is expected
to provide the highest quality feeding and overwintering habitat in upper APC. Similar water depth trends
are also observed for the two-year flood event, with increased depths occurring due to increased water
volume.

Following remediation overall channel length in APC will be increased by at least 100 m (Table 4.1).
Changes in sinuosity will increase channel length even further with the addition of large woody debris and
boulder clusters (Table 4.2) resulting in overall sinuosity ranging from 1.15 to 1.29 (Table D

Appendix A4).
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Table 4.1 Instream features and a summary of materials for each reach of APC.
Reach Number of Boulders used for Volume of Volume of Volume of Woody Woody Vegetation Vegetation
LUNKER Channel Treatments Spawning Bank Pitrun <300 mm Material (# of | Material and Seeding- | and Seeding-
Structures (# of 200 to 500 mm Gravel Gravel diameter 200 to 400 (# of Banks (m?) Floodplain
(undercut area in diameter boulders) (m?3) Available for cobble mm diameter Root (m?)
m?) Future (m?3) logs) * wads)
Recruitment
(m3)
APC-1 13 2 10 95 35 95 1,750
APC-2 58 4 40 405 150 390 4,315
APC-3 108 4 30 215 65 695 4,515
APC-4 133 5 30 335 85 260 6,310
APC-5 4 (24 mz) 260 20 80 1,035 445 43 765 7,570
APC-7 4 (40 m2) 206 25 100 2,295 520 42 975 16,740
Total 8 (64 m?) 778 60 290 4,380 1,300 85 3,180 41,200

*2to 4m length logs will be used for APC-1to APC-4 and 3 to 5m length logs will be used for APC-5 and APC-7.
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The materials and features listed in Error! Reference source not found. represent the minimum quantity
and number of habitat features to be added to upper APC as part of the Remediation Design. These
habitat elements will add diversity to the creek channel while also increasing channel sinuosity within
each reach.

During the event, the majority of spawning sized substrate for ARTR was transported downstream with
the high flows resulting in limited spawning potential for redd building species. To date, there has been no
reports of ARTR or BKTR redds in upper APC, including two post-release spawning surveys. The lack of
spawning success for redd building species is further corroborated by the lack of young-of-year and
juvenile ARTR and BKTR captured in upper APC since the event. As part of the Remediation Design,
pre-washed spawning sized gravel ranging from 3-31 mm in diameter (AARTRP 2014) will be strategically
placed within the channel of lower APC-3 to APC-7, at the upstream end of riffle crests, to improve ARTR
spawning habitat. Additional spawning gravel will be placed at varying elevations within the floodplain
which will be distributed downstream during freshet events. Spawning gravel will also be placed
selectively in APC-1 to APC-4 (15 m3) to provide a long-term source of spawning substrate in upper APC.
Approximately 20 m? of spawning gravel will be placed in APC-5 and 25 m? in APC-7. The overall volume
of spawning gravel added as part of the Remediation Design is 60 m3.

A total of 4,380 m? of cobble will be used for the channel surface treatments in APC-1 to APC-7 to replace
materials lost during the event, and will provide proper substrate balance in APC. A total of 778 boulders
with a diameter of 200-500 mm will be used for rock vanes and in conjunction with large woody debris.
Over 900 logs will be repurposed to restore large woody debris deposits and reestablish cover and
hydraulic features for fish. Of these woody features, at least 85 will include root wads. An additional 320
logs are required for LUNKER structures in APC-5 and APC-7 for a total of 1300 logs. The total riparian
remediation in upper APC through replantation and seeding is expected to be 3,180 m? along the banks
and 41,200 mZ2 in the floodplain of APC-1 to APC-7.

The North Arm Tributary, APC Main Branch, unnamed tributary in APC-5 and the unnamed tributary in
APC-7 will be reconnected to APC as part of the Remediation Design. Due to downcutting in the
mainstem of APC following the event, there are currently seasonal barriers at the confluence with each of
these tributaries. By returning the creek elevation to pre-event conditions and reconnecting the floodplain,
these tributaries will provide additional fish habitat in upper APC by providing additional rearing and
feeding opportunities. Instream habitat increases include 225 m2 in the North Arm Tributary, 720 m2in
APC main branch, 270 m? in the unnamed tributary in APC-5 and 1770 m? in the unnamed tributary in
APC-7. Note the habitat gain in the unnamed tributary is downstream of the fish barrier and will result in
added habitat downstream of the native species only section of APC.

Following implementation of the Remediation Design, the channel functionality as overwintering,
spawning, feeding, rearing and migration habitat will be improved by the narrowing and deepening of the
APC channel. Permanent alteration of the instream habitat is expected, but there will be no permanent
loss of the quantity of habitat.
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4.2 RIPARIAN HABITAT EFFECTS

During the 2013 release event a large volume of riparian vegetation was removed and carried
downstream from the upper APC valley including coniferous and deciduous trees, shrubs and grasses. A
complete list of riparian vegetation prescriptions can be found in Section 2.10. The remaining channel
was wider and shallower than before and was devoid of riparian vegetation near the channel. In order to
remediate riparian function in the APC valley, extensive planting programs have been successfully
undertaken and results can be found in the LTSMP Impact Reports (CVRI 2014, 2015, 2016 and 2017).

The Remediation Design builds off the existing replanting efforts and focusses on riparian areas
immediately adjacent to the reconstructed channel. Where possible, channel realignment associated with
the Remediation Design will incorporate existing mature vegetation along the APC valley and will also
focus on remediating riparian function and sediment and erosion control. The total riparian remediation in
upper APC through replantation and seeding is expected to be 3,180 m? along the banks and 41,200 m2
in the floodplain of APC-1 to APC-7.

4.3 ADDITIONAL FISHERIES EFFECTS

Fish mortality as a result of construction activities including pump operation, dewatering and channel in
filling will be mitigated by completion of fish salvages in all dewatered areas prior to the commencement
of construction.

Additional effects to the aquatic environment are likely to occur as a result of the activities related to the
Remediation Design. Due to the extension of construction into the fall RAP, BKTR spawning in upper
APC is unlikely to occur although the current recruitment is expected to be low due to the lack of
spawning habitat. Similar reductions in spawning capabilities for BURB and MNWH are also likely.

During remediation activities, migration barriers will be constructed throughout upper APC. In addition,
habitat within APC will be temporarily unavailable for use by fish from mid-July 2018 to end of October
2018 and will incorporate the upper 14,520 m2 (APC-1 is 1,460 m2; APC-2 is 1,200 m?; APC-3 is 710 m?;
APC-4 is 850m?; APC-5 is 3,610 m?, APC-6 is 2,040 m?; and APC-7 is 4,650 mZ2.) of channel based on
pre-construction mean June flow.

Aquatic invertebrate communities are expected to be greatly reduced following the dewatering component
of the Remediation Design but are expected to recover quickly following reintroduction of water (LTSMP
Impact Reports 2014, 2015, 2016 and 2017).

5.0 MITIGATION MEASURES

The mitigation measures provided below were developed based on the current construction methodology,
timing and scope. The listed mitigation measures are also inclusive of DFO’s Measures to Avoid Causing
Harm to Fish and Fish Habitat, provincial best management practices and supplemental site-specific
measures. Development and implementation of mitigation measures will be ongoing throughout the
Remediation Design.
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5.1

GENERAL

Ensure all approvals, licenses and permits that are necessary are secured prior to commencing
applicable construction activities and that all notification related to the approvals, license and
permits are provided as required.

Maintain open and transparent communication with regulatory agencies, stakeholders and
Aboriginal Communities prior to, during and upon completion of the construction. Provide timely
response to any questions or concerns raised by Aboriginal Communities, Stakeholders and
regulatory agencies.

Review all relevant mitigation and regulatory requirements prior to construction to ensure that all
mitigation requirements are understood and implemented as described. If uncertainties exist
about required mitigation or aquatic environment considerations for construction, consult with on-
site QAES.

A water quality monitoring program is recommended for all instream works. See Appendix A5 for
details on water quality monitoring.

Ensure that all workers and equipment that will be instream (including fisheries workers and
construction staff) take appropriate measures for disinfecting waders and equipment to avoid
transporting aquatic invasive species.

Ensure that a pre-and post-construction photographic (or video) record of the remediation works
is collected and kept on record. The pre-and post-construction photographic (or video) record
should use the same vantage points. Vantage points will be established prior to any construction
activities.

Time work to respect instream and terrestrial timing windows to protect fish and fish habitat
(September 1 to July 15) and breeding birds (March 1 to August 10) whenever feasible. An
extension of the instream RAP has been provided by AEP. Instream works should not occur prior
to July 15.

Avoid and/or minimize duration of instream work wherever possible.

Complete work as timely as possible once started, to minimize impacts and disturbances to fish
(and wildlife) species and their habitat.

Conduct instream work during periods of low flow (when practical and able to coincide with a
period outside the RAP) to further reduce the risk to fish and their habitat or to increase the
feasibility of work in water to be isolated from flows (e.g., dewatering or effective application of
sediment control devices).

For work intermittent or ephemeral drainages, complete work during low or no flow periods.

Schedule or halt work to avoid wet, windy and rainy periods that may increase erosion and
sedimentation, and postpone instream works if excessive flows or flood conditions are present or
anticipated.
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= Design and construct activities and works in the watercourse such that loss or disturbance to
aquatic habitat is minimized and sensitive spawning habitats are avoided. This includes:

=  Avoiding spawning locations by crossing machinery downstream of known spawning
locations;

=  Whenever feasible, choose crossing locations that are naturally stable and which will
require minimal alteration to facilitate crossing construction and maintenance;

=  Minimizing the number of crossing locations required by each access trail;

= Installing crossings at straight sections of a watercourse, avoiding meander bends,
gravel bars or alluvial fans;

= Installing the most preferred crossing structure (i.e., single span bridge) over fish
bearing watercourses;

= Design and construct activities and works to avoid channel realignment and minimize
disturbance to the bed and banks and ensure the channel width at the crossing is not
constricted by the crossing structure; and

= |nstall abutments on the top of the banks with a setback distance from the
watercourse.

= |f riprap is required for bridge armouring, ensure the natural channel width is maintained.

= |nstall crossings in locations that are not prone to erosional forces or where evidence of recent
bank instability exists.

= |finstalling a culvert crossing, ensure the culvert diameter meets or exceeds the natural channel
width of the watercourse in the surrounding area.

= Design and construct approaches to the watercourse such that they are perpendicular to the
watercourse to minimize loss or disturbance to riparian vegetation.

= Design and construct trail maintenance works to avoid crossing or encroaching upon tributaries or
side channels and to maintain an effective riparian setback at all watercourses.

= Design and construct all temporary workspace, stand down locations and storage locations such
that they are set back from the watercourse as far as feasible and minimize loss or disturbance to
riparian vegetation.

= |f storage of materials that have potential to introduce sediment or contaminants to the
watercourse is required in close proximity to the watercourse, sediment and erosion control
measures should be installed and maintained around the storage site.

= |f snow clearing is required, excess snow should be stored such that:

= A 100 m setback from and waterbody is maintained. Sites with gradients greater than
15° may require a greater setback;
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5.2

=  Snow piles are not located on or near landfills, agricultural land, groundwater aquifer
or potable water source, or near below or above ground utilities;

= Storage sites are located in areas with adequate drainage to prevent flooding of
adjacent land and won’t impact existing drainage patterns. Containment may be
required; and

= Sites should be located to maximize the amount of exposure to the sun to ensure a
timely melt.

Undertake all instream activities in isolation of open or flowing water to maintain the natural flow
of water downstream and avoid introducing sediment into the watercourse.

CONTAMINANT AND SPILL MANAGEMENT

Plan activities near water such that materials such as paint, primers, solvents, degreasers, grout,
or other chemicals do not enter the watercourse.

Ensure that building material used in a watercourse has been handled and treated in a manner to
prevent the release or leaching of substances into the water that may be deleterious to fish. This
includes treated lumber products.

Prevent construction materials (not intended for instream use) and debris from entering the
watercourse.

Bulk hazardous materials will be stored in temporary construction yards or other designated
areas except for quantities required for the daily construction activities. Wastes will be stored in
temporary construction yards or other designated areas and removed as required. If access is
remote and hazardous materials cannot be removed daily, fuel, oil or hazardous materials
required to be stored on-site will be stored within secondary containment that is located at least
100 m from a permanent watercourse or any non-permanent (i.e., ephemeral or intermittent)
drainage.

Store spoil and waste materials removed from the work site above the high-water mark. Stabilize
this material, including sloping and secondary containment, if warranted, to reduce the potential
for runoff events to transport them into the watercourse.

Avoid the use of treated wood products in any construction areas in and around watercourses
where possible. When treatment of wood is necessary, copper azole (CA) is preferred (less toxic
to aquatic ecosystems than wood preservatives containing other chemicals- aluminum copper
chromate, creosote, chlorophenols, zinc, and copper napthanate); steel should be considered as
an alternative to using other chemical wood preservatives.

Ensure cutting of treated timber takes place away from bridge and watercourse.

If the application of road salt is required during winter construction, negative impacts can be
reduced by storing and handling salt in a way that avoids uncontrolled releases. Salt should be
applied only when and where it is required and in the appropriate quantities. Snow disposal piles
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should be located and contained such that they reduce the potential for runoff events to transport
them into the watercourse.

= Cease all work immediately if sediment-laden water or other deleterious substances are entering
the watercourse. The containment and clean-up of this material is to occur immediately (if
feasible, without causing further environmental damage) to prevent it from moving downstream.

= Have an Emergency Response Plan (Appendix A6) available to all staff and contractors inclusive
of terrestrial and aquatic spills that can be implemented immediately in the event of a sediment
release or spill of a deleterious substance.

= As part of the spill response plan, keep an emergency spill kit on-site at all times. The kit should
contain (at a minimum) emergency contact numbers, a plan to contain and remediate any
substance release that causes or may cause an adverse effect on aquatic environments, readily
accessible materials and supplies for containment (for all times and anticipated conditions), and
access to approved disposal sites for contaminated materials.

= |f warranted, notify Alberta’s Energy and Environmental Response Line (1-800-2252-6514) within
24 hours of any environmental emergencies and/or spills. Follow-up written reporting will be
completed as instructed following the initial contact.

= Ensure that machinery arrives on-site in a clean condition and is maintained free of fluid leaks,
invasive species and noxious weeds.

=  Whenever possible, operate machinery on land above the high-water mark (HWM) and away
from the bank edge as far back as feasible to minimize disturbance to the banks and bed of the
waterbody. If operating from the bank, limit machinery to a single access point.

= Limit machinery fording of the watercourse to a one-time event (i.e., over and back), and only if
no alternative crossing method is available. If repeated crossings of the watercourse are required,
construct a temporary crossing structure or use existing ford locations. Decommissioning, clean
up and reclamation of the crossing location(s) (temporary structure or ford) should be completed
following crossing events (see Fords below).

= Use temporary crossing structures or other practices to cross streams or waterbodies with steep
and highly erodible (e.g., dominated by organic materials and silts) banks and beds. For fording
equipment without a temporary crossing structure, use stream bank and bed protection methods
(e.g., swamp mats, pads) if minor rutting is likely to occur during fording. Where fording is
naturally armoured at bed and banks (i.e., exclusively coarse unembedded substrate), swamp
mats/pads may not be necessary.

= |f possible, use non-toxic, biodegradable hydraulic fluids in all equipment that will work in or
around the watercourse during construction.

=  Wash, refuel and service machinery and store fuel and other materials for the machinery in such
a way as to prevent any deleterious substances from entering the water. Fluid (e.g., oil, fuel)
addition/changes should not occur within proximity of a watercourse. See Containment and Spill
Management above for details.
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5.3

Employ the following measures to limit the risk of fuel spills in water. Where equipment refueling
is necessary within 100 m of a watercourse/wetland/lake, ensure: all containers, hoses, nozzles
are free of leaks; operators are stationed at both ends of the hose during fueling unless the ends
are visible and readily accessible by one Operator; and fuel remaining in the hose is returned to
the storage facility.

FISH PROTECTION

Ensure that all in-water activities, or associated in-water structures, do not interfere with fish
passage, constrict the channel width, or reduce flows. For more information on fish passage, refer
to Activities Requiring Isolation and Dewatering of Work Site below.

Ensure applicable permits for relocating fish are obtained to capture any fish trapped within an
isolated/enclosed area at the work site and safely relocate them to an appropriate location in the
same watercourse. Note that the application for a FRL is to be submitted a minimum of 10
working days prior to the scheduled isolation of the watercourse. Fish may need to be relocated
again, should flooding occur on the site or if isolation or silt containment measures are not
impermeable to fish.

Allow appropriate time for fish salvage efforts during construction planning. Salvages may require
added time, depending on (among other influences) ice/water conditions, abundance of fish and
lighting conditions. Consult with a QAES for information related to fish salvage timing
requirements.

Screen any bypass or dewatering pump intakes to prevent entrainment or impingement of fish.
Entrainment occurs when a fish is drawn into a pump intake and cannot escape. Impingement
occurs when an entrapped fish is held in contact with the intake screen and is unable to free
itself. Follow these measures for design and installation of intake end of pipe fish screens to
protect fish where water is either removed from a watercourse for filtering purposes or bypassed
around an isolated work site:

=  Pump intakes should be screened with a maximum mesh size of 2.54 mm and a
maximum screen approach velocity of 0.038 m/s. The maximum screen velocity can
be achieved by placing pump intakes in a metal cage with a mesh size of less than or
equal to 2.54 mm. For guidance on cage considerations refer to DFO Freshwater
Intake End-of-Pipe Fish Screen Guideline;

=  Pump outlets should be placed on non-erodible substrate (bedrock) or on or within a
flow dissipation material in order to prevent scouring and sediment mobilization at the
outlet location;

= Intakes should be located in habitats with low concentrations of fish throughout the
year;

= Intakes should be located away from natural or artificial structures that may attract
fish that are migrating, spawning, or in rearing habitat;

= The intake face should be oriented in the same direction as the flow;
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= Ensure openings in the guides and seals are less than the opening criteria to make
fish tight;

= |ntakes should be located a minimum of 300 mm above the bottom of the
watercourse, where feasible, to prevent entrainment of sediment and aquatic
organisms associated with the bottom area;

=  Structural support should be provided to the screen panels to prevent sagging and
collapse of the screen;

= Large cylindrical and box-type screens should have a manifold installed in them to
ensure even water velocity distribution across the screen surface; the ends of the
structure should be made out of solid materials and the end of the manifold capped;

= Heavier cages or trash racks can be fabricated out of bar or grating to protect the
finer fish screen, especially where there is debris loading (woody material, leavers,
algae mats, etc.); a 150 mm spacing between bars is typical,

= Provision should be made for the removal, inspection and cleaning of the screens;

= Ensure regular maintenance and repair of cleaning apparatus, seals, and screens is
carried out to prevent debris fouling and impingement of fish; and

=  Pumps should be shut down when fish screens are removed for inspection and
cleaning.

=  Prohibit recreational fishing by on-site personnel on the construction right-of-way during
construction activities.

= Construct the isolation dams of materials that are non-erodible and minimize disturbance to bed
and banks of the watercourse while maintaining an effective isolation. Specific isolation design
and materials may be dependent on the location and timing of the crossing, but earthen materials
should not be used. Consult the onsite Engineer and QAES if isolation measures are needed. If
complete isolation and dewatering of the work site is not feasible implement alternative
silt/sediment controls measures to contain sediment to the work site. See Erosion and
Sedimentation Control above for more details.

= Complete a fish salvage immediately before, during and/or immediately after site isolation,
regardless of isolation technique used. Refer to Fish Protection above for details.

=  Ensure maintenance of downstream flow (in terms of quantity and quality) at all times when
constructing and maintaining the isolation.

=  Where dewatering is required, pump sediment laden water into vegetated areas or settling basins
and prevent sediment and other deleterious substances from entering any watercourse or
waterbody (e.g., pumping/diversion of water to a vegetated area, construction of a settling basin
or other filtration system).
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=  Water diverted around a work site or from within an isolated area must be returned to the
waterbody downstream of the crossing site.

=  Protect pump discharge area(s) to prevent erosion and the release of suspended sediments
downstream and remove this material when the works have been completed.

= Ensure appropriate screening on water intake pipes. Refer to Fish Protection above for details.

= Remove accumulated sediment and excess spoil from the isolated area before removing the
isolation measures. This can be achieved by repeatedly flushing the replaced substrate with
water that is then removed from the isolated site to be filtered off-site.

= Allisolation measures are to be removed from the watercourse immediately following
construction.

5.4 DIVERSION METHODS AND MITIGATION MEASURES

The following are potential diversion methods that may or may not be required to be used.

5.4.1 Dam and Pump

=  Ensure pump intakes are operated in a manner that prevents disturbance to the channel bed and
entrainment or impingement of fish. See Fish Protection above for details related to prevention of
fish impingement.

= Ensure the pumping system is sized to accommodate any expected high flows of the watercourse
during the construction period.

=  Pumps should be monitored at all times, and back-up pumps and hoses should be readily
available on-site in case of pump failure.

= Protect pump discharge area(s) to prevent erosion and the release of suspended sediments
downstream and remove this material when the works have been completed. Methods and
options for preventing erosion include: flow dissipaters, protection of the substrate with geotextile;
release water onto vegetation; and placing erosion control mats immediately adjacent to the
watercourse.

=  The by-pass pump intake is to be located immediately upstream from the upstream isolation
measure and the by-pass pump outlet is to be located immediately downstream from the
downstream isolation measure. Extending the intake and outlet locations further in either direction
will result in dewatering of channel outside the isolated area.

=  When removing the isolation measures, gradually remove the downstream dam first, to equalize
water levels inside and outside of the isolated area and to allow suspended sediment to settle or
be pumped off-site. During the final removal of isolation measures, remediate the original channel
shape, bottom gradient and substrate at these locations.
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5.4.2

54.3

5.4.4

Flume

Ensure flume, including dams or wing walls (if applicable), are installed in a manner that
minimizes disturbance to the channel bed.

Ensure the flume is sized to accommodate any expected high flows in the watercourse during the
construction period.

The flume, including dams or wing walls (if applicable), should be monitored at all times, and
contingency measures and materials should be developed and on-site in case of a failure.

Protect the flume outflow area to prevent erosion and the release of suspended sediments
downstream and remove this material when the works have been completed.

When removing the isolation, gradually remove the downstream dam/wing wall first, to equalize
water levels inside and outside the isolated area and to allow suspended sediments to settle.
During the final removal of isolation, remediate the original channel shape, bottom gradient and
substrate of these locations.

Coffer Dam

Use non-earthen material, such as water inflated portable dams, pea gravel bags, concrete
blocks, steel or wood plates, clean rock, sheet pile or other appropriate designs, to separate the
dewatered work site from flowing water. The watercourse will not be constricted by more than two
thirds of its width during construction without a secondary source of water flow (e.g. dam and

pump).

If granular material is used to build dams, use clean or washed material that is adequately sized
(i.e., moderately sized rock and not sand or small gravel) to withstand anticipated flows during the
construction period. If necessary, line the outside face of dams with heavy poly plastic to make
them impermeable to water. Material to build these dams should not be taken from below the
high-water mark of any waterbody.

If dewatering is necessary, this may need to be performed continuously by excavating and
pumping from a sump, large enough to prevent seepage water from ponding in working areas.
The pumping discharge should be located in a well-vegetated area to prevent sediment from
entering the stream. Other methods (e.g. pumped filter, sediment trap, etc.) may be used to treat
sediment-laden discharges. Refer to Erosion and Sediment Control above for more information.

Frequent inspections of cofferdam condition, seepage and streambed scour are recommended.

Temporary Diversion Channel/Clean Water Bypass

Diversion channel or use of existing channel features (side channels) to accommodate
unseasonal flow events (e.g., 1 in 5 or 1 in 2-year flood levels). This method is preferred when
isolation is required over an extended period.
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5.4.5

5.4.6

Silt Curtain (Isolation from flow without dewatering)

This method of site isolation should be considered only when complete isolation and dewatering
of the work site is not feasible. Not recommended for flow velocities in excess of 0.7 m/s and
depths in excess of 2 m.

Floating barriers should be anchored to posts or trees at the shoreline and to piles or marine
anchors in the channel. Anchors should be equipped with buoys to mark the anchor line and
anchor location in the channel.

Silt barriers should be inspected daily, especially after significant rainfall events (greater than
25 mm in 24 hours).

Particular attention should be given to holes in the barrier which might release turbid water.
Ensure that the entire top edge of the barrier is above the water’s surface.
Ensure that all stakes or anchors are functioning as intended.

Torn geotextile should be replaced by adding a continuous piece of fabric extending from post to
post or by replacing a complete section.

General Diversion Measures

Where excavation of the bed is necessary to facilitate construction, the excavated areas must be
backfilled with material that is of the same quality and gradation that was removed unless
instructed otherwise by the site engineer. Excavated material is to be stored above the HWM until
use during backfilling is possible.

Installation and removal of any temporary or permanent crossings should be done in a manner to
protect the banks from erosion and protect the flows in the watercourses.

Ensure all materials and equipment are on site prior to beginning installation.

Restrict lay-down areas and storage of materials and equipment to the area within the trail right-
of-way or outside of the riparian area to minimize disturbance to riparian vegetation and prevent
the exposure and erosion of soils.

Do not allow side ditches to drain directly into the stream. Divert ditch water onto stable,
established vegetation that can filter fine sediments before reaching the stream or, if necessary,
to a constructed sump. Ensure that adequate cross-drainage is in place before the crossing
approach to minimize the water volume directed into approach ditches.

The frequency of inspections should be representative of the risk of damage to structures from
major storm or runoff events and the area’s susceptibility to debris or bedload movement.
Inspections should include consideration for maintenance of fish habitat and passage and
preclusion of erosion and sediment mobilization into the watercourse.

Conduct all maintenance by hand wherever possible.
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5.5

STREAM CROSSINGS

The following are potential stream crossing methods that may or may not be required to be used.

5.5.1

5.5.2

Bridges

Bridge design should include consideration for the direction of storm water runoff from the bridge
deck (i.e., enclosed), side slopes and approaches to be directed into a retention pond or
vegetated area to remove suspended sediments, dissipate velocity and prevent sediment and
other deleterious substances from entering the watercourse. Bridges should include side walls or
gravel guards capable of preventing sediment tracked onto the bridge from falling over the bridge
sides and into the watercourse.

No alteration of the active channel should occur to accommodate bridge design and all bridge
elements (including footing or abutments) should be designed to occur outside the channel
beyond the bank edge.

If channel width exceeds the potential span of a single-span bridge design, crossing relocation
should be considered. Instream piers/abutments should be avoided.

Avoid crossing along floodplains, meander bends, braided stems and areas where bank stability
may be a concern.

Abutments (if required) must only be filled with appropriate compacted fill material.

Structures, materials and equipment must not be dragged through or alter watercourse beds
during installation procedures.

Install ground sheet covers (and vertical drapes, if necessary) (sheets of plastic or permeable
cloth, etc.) prior to removal activities to capture falling debris.

Structures, materials and equipment must not be dragged through or alter watercourse beds
during removal procedures.

Remove timber bridges in one piece (whenever possible).

Waste material collected during removal should be retained for disposal at appropriate locations.
Waste materials must not be deposited into watercourses or riparian areas.

Culverts (Closed Bottom Structure)

The diameter of culvert to be used should not constrict the natural channel and should at least
equal the average channel width in the area of the crossing and should be able to accommodate
the 100-year return period peak flow after embedment. For other considerations when
determining the appropriate culvert size, refer to Culvert Sizing Considerations (Alberta
Transportation, 2004a) or Standards and Best Practices for Instream Works (British Columbia
Ministry of Water, Land and Air Protection, 2004).

Culverts should be designed to ensure that they do not alter the natural hydraulic regime of the
watercourse. Culverts should also be designed to ensure they do not create pooling at, or
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5.5.3

immediately downstream from, the crossing. For culvert installations >1.5 m in diameter, refer to
Design Guidelines for Bridge Size Culverts (Alberta Transportation, 2004b) for recommended
culvert design specifications. Additional reference information for culvert installation is provided in
Standards and Best Practices for Instream Works (British Columbia Ministry of Water, Land and
Air Protection, 2004) and Standards and Best Practices for Instream Works - Culverts (DFO and
British Columbia Ministry of Environment).

Culvert length should be kept to a minimum, when possible use structures that span the stream
bankfull width. Closed bottom culverts should be embedded to a depth of at least 25% the
culvert’s diameter or 0.6 m depth (whichever is greater) into the stream to prevent the potential
for outlet perching and allow inhibited fish passage at fish-bearing waterbodies.

Culverts should be located across straight sections of channels and be positioned perpendicular
to the banks. Crossings at meanders or bends should not occur. Increasing bed roughness within
the culvert may be necessary, particularly at steep (i.e., >3%) crossings. Placing unembedded
substrate of similar size to that in the area of the crossing will assist with velocity maintenance
and fish passage. If fish passage potential is uncertain, consult with a QAES.

The embedded structure should be properly designed to avoid letting side slope and backfill
material enter the culvert or flow channel. Specific reclamation measures (e.g., armouring with
rock) may be necessary to provide scour protection at the structure inlet and/or outlet.

During installation, ensure the grade of the culvert bed is prepared to conform to the design
elevation and slope, using benchmarks and/or precise instruments. The barrel of the structure
should be set to the appropriate depth below the streambed and at the same natural stream
gradient as the surrounding channel. The culvert foundation, trench walls and backfill should be
free of logs, stumps, limbs or rocks that could damage or weaken the pipe.

Where installation at grades >3%, an instream weir should be established within 1.5 — 2 channel
widths downstream of the culvert outlet to retain substrate within the culvert and to prevent the
formation of a plunge pool.

The residual pool depth formed by this downstream weir should be less than 0.3 m. For details on
weir installation, refer to Figure 8 of Fish Stream Crossing Guidebook (British Columbia Ministry
of Forest, Lands and Natural Resource Operations, British Columbia Ministry of Environment and
DFO 2012) or consult with an engineer.

Ice Bridge/Snowfill

If installing an ice bridge or snowfill-type crossing, ensure only clean ice and snow is used as fill
material. Gravel, rock and woody material should not be used for ice bridges and snowfills.

Construct crossing in a manner that prevents over-ice flooding and maintains water flow under
the crossing where it occurs naturally.

Approaches and crossings should be constructed perpendicular to the watercourse in a way that
does not include realigning, dredging or excavating the bed or banks of the watercourse.
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5.5.4

5.5.5

Prior to spring breakup, ice bridges and snowfills should be notched with a V-notch to aid in
melting, and all associated debris removed.

Lodfill

If installing a logfill, ensure all logs have been delimbed and bucked to at least 1.5 m longer than
the width of the fill on each end, and

All fill material should be clean and held in place separated from the deck with a geotextile fabric
or mat.

Construct crossing in a manner that prevents over-ice flooding and maintains water flow under
the crossing where it occurs naturally.

Approaches and crossings should be constructed perpendicular to the watercourse in a way that
does not include realigning, dredging or excavating the bed or banks of the watercourse.

Waste material collected during removal should be retained for disposal at appropriate locations.
Waste materials must not be deposited into watercourses or riparian areas.

Fords

If fording of a watercourse is required either to facilitate access to another location or the
installation or removal of a crossing structure at the same watercourse, ensure the fording is a
one-time (over and back) event only.

Use an existing ford location wherever possible, if the existing crossing is well armoured (consists
of unembedded substrate at the approach and within the channel) and has stable, low angle
approaches.

If an existing ford is not well armoured and sediment mobilization is expected to be substantial
the addition of armouring material or other (e.g., swamp mats, pads) should be considered.
Where granular material or rock is used for fill and hardening of the bed and waterbody at the
crossing, it must be clean and without silt or fine materials.

If a new ford site is required, select a location that has the same characteristics as above, occurs
on a straight section of channel and does not coincide with valuable fish habitat (e.g., spawning
habitat) and which requires the least amount of disturbance to banks and riparian areas.

Time fords to occur outside of the watercourse’s RAP whenever possible.

Before abandonment or decommissioning of a ford is complete, the channel (if necessary) and
banks and approaches are to be remediated and re-stabilized to prevent long-term erosion and
sediment mobilization into the watercourse. Refer to Site Remediation below for more
information.

During and following decommissioning of a ford, access to the ford should be restricted. Use of
traffic control measures (e.g., sighage or natural drift fencing) should be considered to discourage
re-establishment of the ford.
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5.6

5.7

ACTIVITIES REQUIRING WORK INSIDE THE RESTRICTED ACTIVITY
PERIOD

During those periods of time within a RAP, when fish are spawning or migrating, an isolation
method (i.e., other than clean water bypass) must not be used for longer than 3 consecutive
days, unless upstream and downstream fish migration is accommodated and all structures
associated with the method must be completely removed after completion of the works.

Additional mitigation measures may be warranted where instream or near stream works coincide
with the watercourse’s RAP. These measures may include (but are not limited to) spawning
surveys prior to and during construction and the implementation of a water quality monitoring
program (i.e., monitoring for turbidity or TSS) during construction. The presence of a QAES onsite
during construction activities occurring inside a RAP is recommended.

TERRESTRIAL

Develop and implement an Erosion and Sediment Control Plan relevant to the site that minimizes
risk of sedimentation of the watercourse during all phases of the project. Erosion and sediment
control measures should be maintained until all disturbed ground has been permanently
stabilized, suspended sediment has resettled to the bed of the watercourse or settling basin and
runoff water is clear. The plan should, where applicable, include:

= Installation of effective terrestrially-based erosion and sediment control measures
before starting work to prevent sediment from entering the watercourse. Depending
on the characteristics of the site, these measures may include (but are not limited to)
erosion control blankets, seeding, or planting with native vegetation.
Preventative/contain-at-source measures are preferable and can include avoidance
of soil exposure and immediate revegetation or mulch application, as well as grade
reclamation as soon as possible after soil exposure.

= Ensure proper drainage of overland runoff through or around all work areas. This
includes drainage of swales, ditches and/or existing culvert crossings that may be
encompassed within the work areas. Drainage planning should ensure sediment-
laden water does not flow directly into watercourse; but rather is diverted to
vegetated area where flows can be naturally filtered to ensure water returning to the
watercourse is of a quality that matches or exceeds that of the receiving watercourse.
Sediment traps, vegetative filters and water bars (on steep slopes) are examples of
terrestrial sediment control measures.

= Measures for managing water flowing onto the site, as well as water being
pumped/diverted from the site such that sediment is filtered out prior to the water
entering a watercourse. For example, pumping/diversion of water to a vegetated
area, construction of a settling basin or other filtration system.

= Measures for containing and stabilizing waste material (e.g., spoils, construction
waste and materials, timber removal waste, uprooted or cut aquatic plants,

Apetowun Creek Remediation 60 EPO Proponent’s Team
Fisheries Act Request for Authorization



accumulated debris) above the high-water mark of nearby watercourses to prevent
re-entry.

= Ensure rock, rip-rap or other materials placed on bank (or within active channel) is
inert and free of silt, deleterious substances and debris.

= Regular inspection and maintenance of erosion and sediment control measures and
structures during the course of construction.

= Repairs to erosion and sediment control measures and structures are to be
immediate if damage occurs.

= Removal of non-biodegradable erosion and sediment control materials is to occur
once site is stabilized and vegetation is effectively remediated.

= Clearing of riparian vegetation should be kept to a minimum. Use existing trails,
roads or cutlines wherever possible to avoid disturbance to the riparian vegetation;
and prevent soil compaction. When practicable, prune or top the vegetation instead
of grubbing/uprooting. Retain large woody elements (trees, roots, stumps) along
watercourse banks wherever possible.

= |f tree removal is unavoidable, ensure to preserve wildlife trees, wherever possible.
Fell trees away from watercourses and leave stumps/root system undisturbed. Retain
felled trees for use in fish habitat structures of logfill crossings, if required.

=  Minimize the removal of natural woody debris, rocks, sand or other materials from the
banks or the bed of the waterbody below the HWM. If material is removed from the
waterbody, set it aside and return it to the original location once construction activities
are completed.

=  Salvage live, dormant trees/shrubs and store separately from spoil material for
potential re-vegetation during reclamation of the banks and approaches.

= |Immediately stabilize shoreline or banks disturbed by any activity associated with the
project to prevent erosion and/or sedimentation, preferably through re-vegetation with
native species suitable for the site. Temporary measures may include vegetative
(e.g., buffer strips, mulching, hydro-seeding, matting) or non-vegetative (e.g., rip-rap,
gabion-baskets, geotextile-filter fabric, matting, silt fencing) methods. Example of
permanent methods also include vegetative (e.g., seeding, sodding, matting) and
non-vegetative (e.g., rip-rap, gravelling, retaining wall) strategies.

= Remediate bed and banks of the waterbody to their original contour and gradient; if
the original gradient cannot be remediated due to instability, a stable gradient that
does not obstruct fish passage should be remediated.

= Remove all construction materials from site upon project completion.
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= Do not use fertilizer or herbicide in the immediate vicinity of a watercourse unless
requested by and approved by AEP, DFO or Environment Canada.

= Revegetate streambanks and approach slopes with an approved native seed mix or
erosion control mix. Proposed revegetation treatments can be found in Section 2.10.

= Develop specific procedures to prevent the invasion or spread of undesirable non-
native vegetation (e.g., purple loosestrife, Canada thistle).

5.8 MONITORING PLAN

A proposed, post-remediation LTMP is presented in Appendix A7. The intent of the LTMP is to replace
the existing LTSMP currently in place, as per the EPO. The overall objective of the LTMP remains similar
to that of the LTSMP; however, rather than continued long-term monitoring of release-related impacts, the
objective of the LTMP will shift to monitoring the effectiveness of the remediation works and continued
natural and anthropogenic recovery of the APC ecosystem. Although the design of the remediation works
and associated monitoring will focus on the recovery of ARTR, which are a COSEWIC listed species that
historically and currently inhabit APC, remediation works will encourage the development of a diverse
aquatic ecosystem that is similar to nearby reference creeks and to pre-release conditions in upper APC,
where applicable.

In 2018 and 2019, field crews will identify, establish and survey the proposed reference locations for the
biological parameters described in the LTMP. In addition, field crews will establish and monitor the water
quality and flow monitoring stations in APC, PLC and the associated reference tributary. However,
monitoring locations within the remediated areas of APC may not be sampled until 2019, once
remediation is complete and biological communities have begun to establish. Prior to implementation of
the 2019 program, a final LTMP will be submitted to regulators for review.

6.0 RESIDUAL SERIOUS HARM TO FISH

Based on the current construction methodology, timing and scope, several potential effects on fish and
fish habitat have been identified. These potential effects have been identified based on the DFO Pathway
of Effects (DFO 2014). Table 6.1 lists these effects, which were assessed for potential mitigation
measures and BMP’s. These effects were then evaluated for residual effects based on likelihood,
magnitude, geographic extent and duration (as described below), once the appropriate mitigation
measures were applied.

Likelihood is defined as the probability of the effect resulting after the mitigation measures are
incorporated into the construction plan and schedule. For the purposes of this application, likelihood is
defined as:

= None — the mitigation is expected to eliminate the potential effect;
= Low — the effect is unlikely;

= Moderate — the effect is likely; and

Apetowun Creek Remediation 62 EPO Proponent’s Team
Fisheries Act Request for Authorization



= High — the effect is anticipated to occur.

Magnitude is defined as the amount of change that occurs relative to historic baseline value ranges and
provides the severity of the potential effect after the mitigation measures are incorporated into the
construction plan and schedule. For the purposes of this application, magnitude is defined as:

= Negligible — no measurable effect on fish and fish habitat quality or quantity;
= Low — potential effect will impact fish habitat but not fish abundance or diversity;

= Moderate — potential effect will impact fish habitat, affecting fish abundance but not fish diversity;
and

= High — potential effect will impact fish habitat affecting both fish abundance and diversity.

Geographic extent defines the area that would be affected by the potential effect after the mitigation
measures are incorporated into the construction plan and schedule. The extent is based on a “zone-of-
influence,” outside of which the effect is anticipated to decrease to a negligible magnitude or low
likelihood. For the purposes of this application, geographic extent is defined as:

= Local — effect restricted to APC construction reach;
= Regional — effect includes APC; and

=  Watershed — effect includes APL, PLC and ATR.

Duration is defined as the time interval that the potential effect would have a measurable magnitude, after
the mitigation measures are incorporated into the construction plan and schedule. For the purposes of
this application, the duration is defined as follows:

= Short — less than one year;
= Moderate — greater than one year but less than ten years; and

* Long - greater than ten years.

Table 6.1 details the potential effects, based on the current construction plan and schedule, as well as
potential mitigation and identification of potential residual effects. A full list of mitigation measures can be
found in Section 5.
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Table 6.1 Potential

Effects and Mitigation

. L - . Geographic . .
Potential Effect Mitigation Measures Likelihood | Magnitude Duration Residual Effect
Extent
W ater Quality Monitoring Program.
Erosion and Sediment Control Plan.
Plan instream work to take place outside RAP for ARTR
where possible. None, construction plan
Change in sediment and mitigation measures
Conductinstream work during periods of low flow and Moderate Low Local Short
concentration anticipated to eliminate
avoid wet and windy periods wherever possible.
potential residual effect.
BMP’s for watercourse crossing methods.
BMP’'s for equipment and hazardous materials.
BMP’s for watercourse isolation.
W ater Quality Monitoring Program.
Erosion and Sediment Control Plan. .
None, construction plan
Change in . .
Spill Contingency Plan. and mitigation measures
contaminant Low Moderate Local Short o o
) Equipment Cleaning protocols. anticipated to eliminate
concentrations
X . . potential residual effect.
BMP’s for equipment and hazardous materials.
BMP’s for watercourse isolation.
W ater Quality Monitoring Program.
Yes, work is anticipated
Erosion and Sediment Control Plan. . X X
toinclude isolation and
Spill Contingency Plan. dewatering of certain
Change in nutrient .
. BMP's for wastewater discharge. . reaches of APC. Native
concentration and Moderate Regional Moderate
High vegetation and

food supply

Design and construct activities and works in the
watercourse such that loss or disturbance to aquatic

habitat is minimized.

Long-term monitoring plan.

invertebrate populations
will require time to regain

baseline abundances.

Apetowun Creek Remediation

Fisheries Act Request for Authorization

64

EPO Proponent’s Team




Table 6.1 (Cont’d.)
. L - . Geographic . .
Potential Effect Mitigation Measures Likelihood | Magnitude Duration Residual Effect
Extent
- W ater Quality Monitoring Program. Yes, water temperature
" Erosion and Sediment Control Plan. is anticipated to
decrease due to
Change in water - Spill Contingency Plan.
increased shading,
temperature and n s R Moderate Low Regional Moderate
BMP’'s for wastewater discharge. causing an improvement
dissolved oxygen
- Design and construct activities and works in the to fish and fish habitat
watercourse such thatloss or disturbance to aquatic potential. No negative
habitat is minimized. residual harm anticipated
- : )
Erosion and Sediment Control Plan. None, construction plan
- BMP’s for diversion of water around isolations. and mitigation measures
Change in baseflow Low Negligible Regional Short o o
u Return bed and banks, channel and riparian zone to anticipated to eliminate
natural contouring and grade following construction. potential residual effect.
- : )
Erosion and Sediment Control Plan. Yes, work is anticipated
u Design and construct activities and works in the to return APC to pre-
Change in habitat
watercourse such that aquatic habitat is improved from High Moderate Regional Long event conditions,
structure and cover
existing conditions. increasing habitat
" Long-term monitoring plan. variation and quality.
" Fish Salvage Plan.
- Avoid scheduling instream work within the RAP for None, construction plan
Potential mortality of ARTR wherever possible. and mitigation measures
Low Moderate Regional Short

fish/eggs/ova L]

Follow best management practices for working within

the RAP if required.

BMP’s for industrial equipment use instream.

anticipated to eliminate

potential residual effect.
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Table 6.1 (Cont’d.)
. L - . Geographic . .
Potential Effect Mitigation Measures Likelihood | Magnitude Duration Residual Effect
Extent
Fish Salvage Plan. Yes, work is anticipated
; : : . toinclude isolation and
Fish movement Avoid scheduling instream work within the RAP for
: dewatering of certain
blockage ARTR where possible.
reaches of APC.
(e.g., displacement, Follow BMP’s for working within the RAP if required. High Low Regional Moderate
Permanent fish barrier to
stranding, change in s . . . . .
BMP’s for instream isolation and diversion methods. be installed in APC-7 to
access)
BMP’s for industrial equipment use instream. keep BKTR downstream
of remediated reach.
Interbasin movement Erosion and Sediment Control Plan.
None, mitigation
of species or R X
Equipment cleaning protocols. Low Negligible W atershed Long measures expected to
introduction of
Follow BMP’s for general diversion measures. eliminate potential effect.
harmful organisms
Table 6.2 Summary of potential effects and serious harm.
Timing Location | Proposed Works Potential Serious Avoidance Mitigation Measures Residual Serious Harm
Harm to Fish Measures
April 15 to APC-1 to Isolation and Fish mortality via Isolate where Fish salvage plan. Low numbers of fish
October APC-7 dewatering of reach stranding of fish necessary only. mortality anticipated.
31, 2018
Fish passage blockage Work outside the Fish salvage plan. Recolonization will
RAP where Spawning surveys and limiting require time to return to
possible. isolation (other than clean water baseline levels.
bypass) to no more than 3 consecutive
days at atime during RAP.
July 16, APC-1 to Change in food supply - None Channelredesign will mimic pre-event Recolonization will
2016 to APC-7 alteration of benthic levels, allowing for benthic invertebrate require time to return to
November invertebrate community recolonization baseline levels.
2019
Apetowun Creek Remediation 66 EPO Proponent’s Team

Fisheries Act Request for Authorization




Table 6.2 (Cont’d.)
Timing Location Proposed Works Potential Serious Avoidance Mitigation Measures Residual Serious Harm
Harm to Fish Measures
July 16, APC-2 to Narrowing channel Reduction of fish habitat None Returning reach to pre-event Total fish and fish habitat
2018 APC-5 by 5,480 m2 conditions. area will be reduced, but
forward and overall quality will be
APC-7 improved (See
Section 4.0).
Change in water quality Employment of Returning reach to pre-event Re-aligned channel will
BMPs conditions. have increased depth
and flow, resulting in a
decrease in water
temperature and reduced
suspended sediments.
Overall quality will be
improved.
July 16, APC-7 Permanent fish Block of upstream fish None Following fish salvage, native species Movement of fish
2018 passage block passage will be placed upstream while exotic upstream will be
forward species will be kept downstream. prevented, but upstream
reaches will be cleared of
non-native species.
February APC-1 to Vegetation clearing Loss of external nutrient Limit clearing Re-vegetate banks with appropriate Vegetation will require
2017 to APC-7 input and cover around channel native species. time to return to baseline

December

2029

where possible

levels.
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includes a summary of the potential residual effects, including detailed explanations, quantification of
potential harm (where possible), schedules, applicable mitigation and the potential for residual harm. See
offsetting plan for quantitative effects to fish and fish habitat. Based on the serious harm to fish from the
Remediation Design and the application of the proposed offset measures no residual harm to fish and fish
habitat is expected. Furthermore, the measures proposed in the Remediation Design strive to increase
overall habitat quality for ARTR and native fish species in APC resulting in a net gain of productive fish
habitat over the current conditions.

7.0 CLOSURE

The EPO Proponent’'s Team acknowledge the responsibility to implement the Remediation Design as
applied for and accept terms of approval(s) received in relation to the Authorization Application. The EPO
Proponent’s Team recognizes the importance to maintain clear open communication with stakeholders
and continue with First Nation Consultation. The EPO Proponent’s Team will continue to address and
resolve questions in a timely and appropriate manner.
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Appendix Al

Remediation Design Drawings
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Appendix A2

Apetowun Creek

Remediation-Conceptual Offsetting
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Fish Capture and Release Plan
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Water Quality Monitoring Plan
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Emergency Response Plan
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