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Taltson Hydro Overhaul- Environmental Impacts Assessment Summary
Hello Shannon,

The Northwest Territories Power Corporation (NTPC) owns and operates the Taltson
Hydroelectric Facility (Taltson Hydro), located 56 km northeast of Fort Smith, Northwest
Territories within the Taltson River watershed. Taltson Hydro was built in 1965 and is the
main source of power to the South Slave communities of Enterprise, Fort Resolution, Fort
Smith, Hay River and K'atlodeeche First Nation. Taltson Hydro operates under the
Mackenzie Valley Land and Water Board (MVLWB) Type A Water Licence (WL)
MV2011L4-0002

In 2023 NTPC plans to complete the refurbishment of the turbine and generator within the
generating plant at Taltson Hydro which is regulated by Type A WL MV2011L4-0002. As
required by MV2011L4-0002 Part G: Conditions Applying to Modifications. The details of
the refurbishment of the turbine are presented in the Taltson Overhaul Scope Summary
for Regulatory Submission. This letter has been prepared to summarise the environmental
impacts assessments for the project. The Taltson Facility and tailrace is presented in
Figures 1 and 2.

Overview

Taltson Hydro completes a 2-3 week shutdown every summer for annual maintenance.
The overhaul shutdown will occur from Mid-April until Mid-October. The 2021 flow data is
presented in the Taltson Hydro Annual Water Licence Report- MV2011L4-0002. In 2021
the flow through the plant was only an average of 6% of the total flow around the facility.
When the plant shuts down the water is directed through the South Valley Spillway. Due
to a legacy design a section of the tailrace below the plant dewaters when the plant is
shutdown. The tailrace is the only location that will be impacted by the overhaul shutdown.
NTPC completes detailed environmental monitoring as required by the Taltson Aquatic
Effects Monitoring Plan (AEMP). The scope of the monitoring plan is not impacted by the
overhaul shutdown and the plan will continue to be implemented as approved.
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Figure 1

Project Overview
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Furbearing Mammals

Under the previous water licence for Taltson Hydro NTPC developed and completed a
Water Effects Monitoring Program (WEMP) that included monitoring and assessment of
fur-bearing mammal use and habitat in the Taltson basin and any impacts from operations.

Past fur-bearing assessments are presented on the registry for water licence N1L4-0154.
No fur-bearing mammal use was ever noted in the tailrace area below the facility between
the facility and the confluence with the South Valley Spillway/Taltson River as it is not
suitable habitat with steep canyon walls and rock faces. As such the overhaul shutdown
have no impact on furbearing mammals in this area as there are no fur-bearing mammals
use in the areas that are dewatered.

Fur-bearing mammal use was noted in the forebay during past monitoring completed
under the WEMP. As such NTPC completed an assessment of the environmental
implications of the water level changes in the Forebay Reservoir from the extended
overhaul shutdown for furbearing semi-aquatic mammals that may be residing in lodges
or burrows on the shoreline of the Forebay Reservoir. This Technical Memo is included in
Appendix A. this investigation found that the impacts to fur-bearing mammals in the
forebay are negligible to minimal given the very small increase in water level in the forebay
that the shutdown results in (average of 35-56¢cm).

Fisheries Aquatic Habitat

Detailed flow data is reported annually under Taltson Hydro Annual Water Licence Report-
MV2011L4-0002. The flow through the South Valley Spillway varies widely based on flow
through the system. In 2021 flow ranged from 146 cms to 842cms through the South Valley
Spillway. Given this wide variation in flow and the minimal amount of flow that goes
through the plant (6% average) the additional flow added to the South Valley Spillway
during a shutdown is negligible in comparison to the natural variations in flow this area
experiences and as such any impacts to aquatic habitat in the South Valley Spillway from
the overhaul shutdown are negligible. This determination is supported by past monitoring
reports completed under the WEMP for N1L4-0154 and the AEMP for MV2011L4-0002.

Due to a legacy design the annual maintenance shutdown at Taltson result in the
dewatering of 700 m of riverbed in the spillway which results in fish stranding mortalities.
NTPC has been in close communication with Fisheries and Oceans Canada (DFO) on this
issue since 2012. Through stakeholder engagement, NTPC identified several measures
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to improve fish habitat to offset fish mortalities. NTPC applied to DFO in 2018 for a
Fisheries Act Authorization (FAA) to continue operations while enhancing fish habitat to
offset fish mortalities. DFO issued FAA 18-HCAA-01487 for the annual Taltson shutdown
in August 2020 and NTPC is implementing the required offsetting measures which include
a habitat installation project at Bluefish Hydro in 2021 and a Walleye Spawning Study in
2022 for the Little Buffalo River and Slave River.

NTPC has been engaged with DFO since early 2021 on what is required under FAA 18-
HCAA-01487 for the overhaul shutdown. NTPC completed an assessment of the potential
impact to fisheries in the tailrace area and Elsie Lake. This document is included in
Appendix B for reference for the MVLWB but DFO is the lead regulator for this file. NTPC
is gathering further data during the 2022 shutdown on Elise Lake to determine if the
overhaul shutdown will result in an increase or decrease in fish mortality and will submit
an FAA amendment to DFO in the fall of 2022 for the overhaul shutdown. The FAA
amendment will involve stakeholder engagement for which the MVLWB will be included in
the process.

If you have any questions regarding or if there is any further information we can provide
please contact me at mmiller@ntpc.com.

Sincerely,

7 T

Matthew Miller, M.Sc., P.Eng.
Senior Environmental Licensing Specialist
Northwest Territories Power Corporation
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Appendix A- Taltson Overhaul Furbearing Assessment Memo
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Appendix B- Taltson Overhaul Fisheries Assessment Memo
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o Reduction in the Quality and Quantity of Fish Habitat — Shutdowns temporarily reduce habitat
availability and quality in the tailrace.

Key differences between the overhaul activities (shutdown and commissioning) and the scope of the
existing FAA that authorizes death of fish are:

e The change in the timing of the shutdown will change estimates of mortality, relative to those
included in the current FAA. Notably, YOY of most species will not be present at the start of
shutdown in April, reducing risk of stranding of YOY.

e The increase in duration of the shutdown may lead to residual pools that contain fish to
dewater or be subject to water quality deterioration leading to mortality. Mortality due to these
mechanisms is not expected to have occurred during previous annual shutdowns of two to

three weeks duration.

e The increase in duration of the shutdown may lead to deterioration of water quality in

Elsie Lake, which could cause additional mortality.

e Commissioning activities will lead to short term wetting and dewatering of the tailrace, where

tish could colonize and be subjected to stranding.

The duration of the shutdown may also lead to additional HADD that could reduce fisheries
productivity:

e Reduction of rearing habitat in the tailrace above Elsie Falls; and

e Reduction of spawning habitat in the tailrace above Elsie Falls for spring/summer spawning

tish species.
e Deterioration of water quality in Elsie Lake; and

e Reduction in food production for fish in Elsie Lake.

Flow and habitat changes in Trudel Creek have not been considered in this assessment. Increased flow
in Trudel Creek during the shutdown period may lead to increases in habitat but may also lead to

increases in sediment transport, which is being assessed under the Sediment and Erosion Management
Plan (NTPC 2012).

3.2. Death of Fish

3.2.1. Shutdown and Dewatering of Tailrace
Death of fish was estimated for the annual shutdowns based on Age-1 equivalents, which was included
in the current FAA (18-HCAAO01487; see Faulkner e a/. 2018 for further detail). This estimate of fish
mortality was based on DFO input and considered the six most abundant species, which accounted
for 99.9% of the salvaged fish recorded. The death of fish included in the current FAA includes 420 kg

1219-15 Page | 11
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Age-1 equivalents, included 402 kg Age-1 equivalents estimated in Faulkner ez 2/ (2018) and increased
by ~4% to account for salvage not being conducted in future years. To account for an April shutdown,
the YOY for spring/summer spawning fish were removed from the estimate (Table 1). The estimated
death of fish following the proposed April shutdown salvage is ~404 kg of Age-1 equivalents
(a reduction of ~14 kg estimated in Faulkner ef a/ (2018) and ~16 kg from the value of 420 kg/yr
authorized in the current FAA). This approach assumes similar use of the tailrace habitat above
Elsie Lake in April as was detected in August; however, this may overestimate the effect if Elsie Lake

is preferred overwintering/eatly spring habitat (e.g., because it is deepet).

The extended duration of the shutdown may lead to additional mortality in the three residual pools
(3,685 m?) that otherwise sustain fish during the approximately 2-3 week shutdown in the summer
that is typically conducted annually (Map 2 and Map 3). Without mitigation, and assuming these pools
are not adequately sustained by groundwater/hyporheic flows, additional mortality could occur due
to water quality alteration or predation, regardless of whether the pools fully dewater. Assuming that
these pools provide “critical risk'”” habitat and the same methods in Faulkner e# o/ (2018) and removal
of spring spawning YOY discussed above, an additional 92.6 kg of Age-1 Equivalent mortality may
occur. However, monitoring and salvage of these residual pool habitats are proposed to mitigate this
additional mortality (see Section 4.1). There is also uncertainty in habitat connection and maintenance
of sufficient water quality to support fish in the tailrace area below Elsie Falls. This area should be
assessed further to assess connectivity and habitat availability to confirm whether this area is expected

to support fish during the overhaul shutdown.

! Critical Risk habitat was defined as habitat areas with low gradient with a large percentage of gravel and cobble

substrate that typically included isolated pools that were the last areas that held water after the shutdown event
(Faulkner ez al. 2016a).
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3.3. HADD
3.3.1. Disruption of Spawning and Rearing Habitat in Tailrace Above Elsie Lake

A disruption in habitat area will occur in the tailrace due to the extended overhaul shutdown. Under
typical operations, the wetted area from the powerhouse to the confluence of Trudel Creek totals
69,025 m®, which comprises 29,070 m” of habitat between the powerhouse and Elsie Lake, 32,524 m*
of habitat in Elsie Lake, and 7,431 m” of habitat below Elsie Falls (Map 2). During the overhaul
shutdown, it is estimated that this area is reduced to 36,309 m* no habitat remaining between the
powerhouse and Elsie Lake (this conservatively assumes that 3,685 m’ of residual pool habitat
remaining during the annual shutdowns will not support fish), 30,049 m®of habitat in Elsie Lake, and
6,260 m”of habitat below Elsie Falls (Map 3). This represents a total reduction of 47% in habitat area
(a reduction of ~32,716 m?), and a 100% reduction in lotic habitat area (a reduction of ~29,670 m?).
This reduction in wetted area will lead to disruption of spawning and rearing habitat for the fish species
present in the tailrace that may lead to a reduction in fisheries productivity. This loss estimate is based
on observations during a typical annual shutdown, additional loss of habitat area may occur over the
extended overhaul shutdown due evaporation or seepage of water from Elsie Lake, which are not

included in these estimates.

The fish species present in the tailrace above Elsie Falls are likely to spawn and rear in Elsie Lake,
based on knowledge of habitat use by the species assumed present (Table 3). Furthermore, of the
ten species identified in the tailrace, all species except for Yellow Perch and Pear]l Dace were captured
in lake habitats sampled during fish use assessment monitoring in 2019 (Thornton e a/. 2020),
indicating that the fish community is generally adapted to lake habitats in the region. Thus, the
disruption of habitat is expected to have limited effect on fisheries productivity. The disruption of
rearing habitat in the tailrace above Elsie Lake is also accounted for in the death of fish described in
Section 3.2.1. This death of fish of Age-1 equivalents due to dewatering provides an indication of fish
that are rearing in this habitat during the growing season, which are already being offset in the current
FAA.

Although we expect that fish species residing in Elsie Lake are adapted to and beneficially use the lotic
habitats present the quantity and quality of spawning habitat is unknown and may be limited given the
small size and overriding influence of the river inflow. If spring spawning fish that typically spawn in
the area above Elsie Lake cannot effectively spawn in Elsie Lake during the shutdown there may be a
disruption to productivity. However, this potential effect would only occur on a single year of
recruitment and if it occurs, may be offset by compensatory growth of older age classes due to less
competition. A conservative approach to account for this uncertainty is to assume a spawning habitat
loss for spring spawning fish in the dewatered section area above Elsie Lake. The estimated Age-1
equivalents for YOY for spring spawners during the annual shutdown provides an estimate of the

abundance of fish that may be affected. Based on this assumption, reduction in spawning habitat may
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lead to the loss of an additional ~14 kg of Age-1 equivalents (equal to the current FAA YOY Age-1
equivalents; Table 1). This approach would not account for YOY that are not detected in the

dewatered section during the annual shutdown but conversely does not account for effective spawning
in the lake habitat during the overhaul shutdown.
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Table 3. Summary of fish species present in the Taltson tailrace and typical habitat use.
Fish Relative  Life Stages Rearing Habitat ! Spawning Habitat ! Spawning
Species Abundance  Present Type Description Type Description Period
in Salvage
Records (%)
Longnose 70.4 YOY, Lotic/lentic Fry generally prefer shallow low  Lotic/lentic  Spawning generally occuts in May/June
Sucker juvenile, velocity habitat. As the fish streams over gravel in moderate
adult mature they typically move to currents, however some
deeper habitat but still prefer low populations spawn in shallow
velocity areas. water along lakeshores
Slimy 25.3 YOY, Lotic/lentic Most age classes prefer substrate  Lotic/lentic  Spawns in lakes and streams, May/June
Sculpin juvenile, consisting of coarse gravel and typically lays eggs under a flat
adult cobble. Adults prefer moderate rock
velocity water in rivers and
streams; however, younger age
classes are typically found in
slower moving water than adults.
In lakes, this species typically
inhabits the littoral zone.
Ninespine 3.5 YOY, Lotic/lentic Habitat preference is highly Lentic Typically spawn in lakes on a Late May
Stickleback juvenile, variable, ranging from low variety of substrates (mud to to July
adult velocity habitats in rivers and rocky)
streams with large amounts of
instream vegetation, to open
water habitat in lakes and rivers
with submergent and emergent
vegetation
Burbot 0.5 YOY, Lotic/lentic Habitat use by fry and juveniles ~ Lotic/lentic Spawn in lakes and streams Winter to
juvenile, can vary substantially. Fry can early Spring
adult inhabit shoals, but as they mature
they typically occupy benthic
habitats. Adult Burbot typically
occupy deep water habitat and
rarely enter water <2 m deep.
Trout- 0.2 Juvenile, Lotic/lentic Typically prefer habitat consiting  Lotic/lentic Spawn in shallow watet over sand  Spring to
perch Adult of shallow slow moving water and gravel beaches (<1 m depth) fall
with soft substrate, submergent,
and emergent vegetation.
Yellow 0.1 Juvenile, Lotic/lentic Generally prefer lake habitat; Lotic/lentic  Spawning typically occurs in Spring to
Perch Adult however, the species also inhabits littoral areas containing fall
rivers and streams. Generally vegetation and woody debris,
found in the littoral zone in areas although spawning can occur
with submergent and emergent over other substrates.
vegetation.
Lake 0.03 YOY, Lotic/lentic Can be found in lake and river Lotic/lentic ~ Spawning occurs in shallow Fall
Whitefish juvenile habitats. Are known to occupy all shoals to depths of up to 30 m
areas of lake habitats; however, over various substrate types
individuals typically move to
deeper water as temperatures
increase during the summer
1219-15 Page | 18
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