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7.0 ASSESSMENT OF POTENTIAL EFFECTS ON AQUATIC
ENVIRONMENT

7.1 OVERVIEW OF CHAPTER

This chapter discusses the aquatic environment setting and the potential effects that the Project will have
on the aquatic environment. Section 7.1 of the Canadian Environmental Assessment Agency (CEAA)
Environmental Impact Statement (EIS) Guidelines for the Project (CEAA 2018) and Section 3.2 of the
Environmental Assessment Scoping Document (Manitoba Infrastructure 2018) submitted to Manitoba
Sustainable Development) indicate that baseline conditions should be documented for fish and fish
habitat, including species at risk, with the federal Guidelines also requesting information on aquatic
invasive species. Section 7.2 of the EIS Guidelines indicates that predicted changes to the physical
environment should be determined for aquatic invasive species, and Section 7.3 indicates that predicted
effects on valued components should be determined for fish and fish habitat and species at risk. To
characterize these changes and effects in a structured way, fish and fish habitat was established as the
valued component (VC) for aquatic environment, with the following associated sub-components:

fish habitat

fish community

e commercial, recreational and Aboriginal fisheries

aguatic invasive species

aquatic species at risk

Focal topics of discussion include potential changes in fish habitat, fish passage, and fish health and
mortality. Information is provided on the scope of assessment, existing conditions, potential Project
interactions with fish and fish habitat, assessment of potential residual environmental effects,
determination of significance, cumulative effects, effects to federal lands, and any follow up and
monitoring requirements.

7.2 FISH AND FISH HABITAT
7.2.1 Scope of the Assessment
This fish and fish habitat assessment is written in accordance with the requirements described in both

federal and provincial guidance documents for the Project. Concordance tables, demonstrating where EIS
Guidelines are addressed, are provided in at the beginning of this EIS.

Manitoba 9 -
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Section 3 of the Environmental Assessment Scoping Document for the Project (Manitoba Infrastructure
2018) submitted to Manitoba Sustainable Development discusses aquatic environment issues in the
following subsections:

e Section 3.2.1 indicates that the EIS will describe fish and fish habitat, including fish populations
(species, life stage, abundance, distribution, and movements), fish habitat preferences, primary and
secondary productivity, fish passage issues and species of interest identified by local and/or
Indigenous people through TK studies and the Public Engagement Program (PEP).

e Section 3.2.2 indicates that the EIS will consider aquatic species identified as being of conservation
concern.

Section 7 of the CEAA EIS Guidelines for the Project discusses aquatic environment issues in the
following subsections:

e Section 7.1.5 indicates that the EIS will present information on fish and fish habitat for potentially
affected surface waters, including fish populations (species, life stage), primary and secondary
productivity, fish or invertebrate species at risk, fish habitat, fish passage issues and species of
cultural and/or commercial importance to Indigenous peoples that are found or are likely to be found
in the study area.

e Section 7.1.6 indicates that the EIS will include information on existing or potential aquatic invasive
species, including residences, seasonal movements, movement corridors, habitat requirements, key
habitat areas, and general life history.

e Section 7.2.4. requires information on potential changes to the above, including to species at risk.

e Section 7.1.9 requires information on species at risk, including residences, seasonal movements,
movement corridors, habitat requirements, key habitat areas, identified critical habitat and/or recovery
habitat and general life history.

e Section 7.3.1 requires the identification of any potential direct and indirect adverse effects to fish and
fish habitat as defined in subsection 2(1) of the Fisheries Act, including riparian areas, water/sediment
guality and methylmercury, and section 35 of the Fisheries Act regarding fish mortality, as well as
potential effects on fish movements and invasive species.

e Section 7.3.5 requires discussion on the potential effects of the Project on species at risk and their
critical habitat, including the direct and indirect effects on their survival or recovery.

Fish and fish habitat is a VC for the Project because fish and fish habitat are a component of a healthy
aguatic ecosystem, they provide the basis for valuable commercial and recreational fisheries in Lake
Manitoba, Lake St. Martin, and Lake Winnipeg, are important for traditional and cultural purposes for local
Indigenous groups, and are the end-point receptors for any potential changes in water quality or water
guantity caused by the Project. Additionally, fish and fish habitat are protected by the Fisheries Act. As a
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result, the Project must comply with the provisions of the Fisheries Act that protect fish and fish habitat in
Canada.

Fish and fish habitat is the only VC used for assessing potential effects in the aquatic environment.
Potential effects from the Project on surface water quantity and quality (a key aspect of fish habitat) and
groundwater are predicted in Chapter 6, Section 6.4 and are used as input for assessing the effects of
potential changes in lake levels, stream flows, and water quality on fish and fish habitat.

7.2.1.1 Regulatory and Policy Setting

Various legislation, regulations, policies, and guidelines govern how fish and fish habitat are managed in
Canada and in the Province of Manitoba. These regulatory instruments provide the framework for how
potential impacts to fish and fish habitat are identified, how they can be avoided or mitigated, and, as a
last resort, if and how unavoidable impacts can be counterbalanced with offsetting. Federal and provincial
regulations also govern how commercial, recreational, and Aboriginal fisheries are managed.
Descriptions of the various regulatory instruments applicable to fish and fish habitat in Canada and
Manitoba and to the Project in general are provided below.

Federal Regulations and Policy
Fisheries Act

Section 35(1) of the Fisheries Act prohibits “any work, undertaking, or activity that results in serious harm
to fish that are part of a commercial, recreational, or Aboriginal fishery, or to fish that support such a
fishery.” Serious harm to fish is defined in the Act as “the death of fish or permanent alteration or
destruction of fish habitat”. However, a person does not contravene Section 35(1) of the Fisheries Act if
the work, undertaking, or activity is conducted in accordance with prescribed conditions, regulations, or is
authorized by the Minister of Fisheries and Oceans Canada (DFO). When considering a paragraph
35(2)(b) Fisheries Act authorization application to cause “serious harm to fish”, the Minister must consider
the following factors:

e the contribution of the relevant fish to the ongoing productivity of commercial, recreational, or
Aboriginal (CRA) fisheries

o fisheries management objectives

o whether there are measures and standards to avoid, mitigate, or offset serious harm to fish that are
part of a CRA fishery, or that support such a fishery

e the public interest

Section 36(3) of the Fisheries Act prohibits the “deposit of a deleterious substance of any type in water
frequented by fish or in any place under any conditions where the deleterious substance may enter any
such water.” A deleterious substance is any substance that, if added to water, degrades or alters its
quality so that it is likely to be rendered deleterious to fish or fish habitat or to people or fish that frequent
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that water. For example, a deleterious substance could include sediment, hydrocarbons such as diesel
fuel, oil, and grease, heavy metals such as mercury, or other potentially toxic chemicals.

Section 43(1) of the Fisheries Act provides DFO with the ability to develop regulations to control and
prevent the introduction of aquatic invasive species (AIS). The objectives of the AIS regulations are to
prevent new introductions and manage the spread of AIS. The current regulations prohibit the import,
transport, possession, and/or release of species listed in Part 2 of the regulation, in specific geographic
areas and under specific conditions. There are currently 88 species in Part 2 of the Aquatic Invasive
Species Regulation that are prohibited from possession, transportation, and release in Manitoba.
Section 7.2.2.2 provides details on the aquatic invasive species most relevant to the Project.

Species at Risk Act

The Species at Risk Act (SARA) protects wildlife species at risk in Canada to prevent the extirpation or
extinction of wildlife species (including fish), to provide recovery strategies for species that are extirpated,
endangered, and threatened because of human activity, and to manage species of special concern so
they do not become threatened or endangered. The Committee on the Status of Endangered Wildlife in
Canada (COSEWIC) assesses and designates the status of species and recommends designation for
legal protection under SARA. Species listed under COSEWIC only are not afforded legal protection under
SARA until they are formally listed on Schedule 1 of the SARA by the Parliament of Canada.

Under SARA, it is prohibited to kill, harm, harass, capture or take individual species at risk (Section32(1)),
or damage or destroy their residences (Section 33). Critical habitat may be identified and designated as
such for species at risk. Section 58 of SARA prohibits the destruction of critical habitat for all species at
risk on federally regulated lands and on all lands if it is an aquatic species protected under the Fisheries
Act.

SARA is relevant to the Project because of the presence of several “at-risk” aquatic species in Lake
Manitoba, Lake St. Martin, and Lake Winnipeg as identified in Section 7.2.2.2.

Provincial Regulations and Policy
Manitoba Fisheries Act and Manitoba Fishery Regulations

The Manitoba Fisheries Act regulates who can fish on provincial Crown land, what conditions may be
included in a license, and what fees are paid for a license. It also regulates the property rights in fish on
those individuals who fish commercially or recreationally in waters within Manitoba’s Crown land. The
Manitoba Fishery Regulations dictate the close times, quotas, and gear types for Manitoba’s commercial
and recreational fisheries.

Manitoba Water Rights Act

The Manitoba Water Rights Act regulates the use or diversion of water in Manitoba and is administered
by Manitoba Sustainable Development (MSD). Section 9.1(1) of the Water Rights Act requires the
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Minister to consider scientific or other information relating to the groundwater and water body levels and
the instream flows that are necessary to ensure that aquatic ecosystems are protected and maintained.
Sections 9.1(2), 9.2, and 14(1) allows the Minister to refuse to issue a water use license, to suspend an
existing water use license, or cancel an existing water use license, respectively if, in the opinion of the
Minister, the action authorized by the license would negatively affect an aquatic ecosystem. Section 14.1
allows the Minister to undertake scientific investigations into groundwater, waterbody levels, or instream
flows anywhere in Manitoba to determine whether aquatic ecosystems are being negatively affected by
insufficient levels or flows.

Manitoba Water Resources Conservation Act

The Manitoba Water Resources Conservation Act prohibits the diversion, extraction, taking, storage, or
transport of water for removal from a water basin or sub-water basin in Manitoba that could, individually or
collectively, have significant adverse effects on the ecological integrity of Manitoba’s water resources or
their associated ecosystems.

Manitoba Water Protection Act

The Manitoba Water Protection Act provides for the protection and stewardship of Manitoba’s water
resources and aquatic ecosystems. It does so by establishing the Manitoba Water Quality Standards,
Objectives, and Guidelines (MWQSOG) which lists water quality standards (Tier I), objectives (Tier I1),
and guidelines (Tier IlIl) for drinking water, agricultural use, and protection of aquatic resources.
Additionally, the MWQSOG lists fish tissue residue guidelines for wildlife and/or human consumers for
arsenic, fluoride, lead, mercury, methylmercury, and four organic compounds.

Manitoba Water Protection Amendment Act (Aquatic Invasive Species)

This amendment to The Manitoba Water Protection Act provides for the official designation of AIS and
prohibits the transport and/or release or possession of AlS into and within Manitoba. The Act outlines the
powers of AlS inspectors to inspect water equipment and require cleaning and decontamination prior to
use. Additional requirements may be outlined in a control order and specific AIS control zones as
designated by the Act.

7.2.1.2 Influence of Engagement on the Identification of Issues and the
Assessment Process

Manitoba Infrastructure has undertaken engagement prior to and throughout preparation of the EIS, and
will continue to consult with Indigenous groups, government agencies, and stakeholders throughout the
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are summarized under the following topics and are described with reference to the Indigenous group
providing the comment in the sections below:

e introduction of invasive species (e.g., zebra mussels)
e impacts on commercial fisheries

o fish mortality due to stranding in the channels

e impacts to spawning areas

e changes in fish migration patterns

e change in water quality

e change in sediment and debris

e changes in fish health and quality

e need for monitoring of fish populations

e need for hatchery stocking programs and improved fish ladders
e loss of habitat/change in shoreline morphology

Engagement efforts with regulatory agencies have included meetings with Manitoba Sustainable
Development (MSD) (March 14 and May 2, 2018) to solicit concerns regarding construction and operation
of the LMOC and LSMOC on surface water, groundwater, and aquatic biota. In addition to many of the
concerns raised by the public and Indigenous groups, the following additional concerns about potential
effects to fish and fish habitat were raised by MSD staff during these meetings:

e change in mercury accumulation in aquatic biota

o effects on headwater lakes and streams

e change in groundwater/surface water interactions important to fish
Each of these key concerns is discussed in the assessment.

Infroduction of Invasive Species

The potential for the channels to lead to further introduction of invasive species, such as zebra mussels
was raised as a concern by multiple Indigenous groups: Interlake Reserves Tribal Council, Keewatinook
Fishers of Lake Winnipeg, Black River First Nation, Little Saskatchewan First Nation, Manitoba Metis
Federation, Fisher River Cree Nation, Lake St. Martin First Nation and Little Saskatchewan First Nation.
Manitoba Metis Federation commented that diverting considerable amounts of water will allow the spread
of aquatic species faster and farther than would typical occur and that the preventing zebra mussels
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(currently in Lake Winnipeg) from entering Lake St. Martin and Lake Manitoba should be paramount.
Potential effects of the Project on the spread of invasive species is addressed in Section 7.2.4.2.

Impacts on Commercial Fisheries

The wider effects of the Project on commercial fisheries and how compensation for impacts to commercial
fisheries would be managed was expressed as a concern by multiple Indigenous groups: Black River
First Nation, Lake St. Martin First Nation, Dauphin River First Nation, Seymourville Community Council,
Ebb and Flow First Nation, Norway House First Nation, Black River First Nation, Pinaymootang First
Nation, O-Chi-Chak-Ko-Sipi First Nation, Manitoba Metis Federation, Lake Manitoba First Nation and
Keewahtinook Fishers of Lake Winnipeg. Black River First Nation commented that commercial fishing on
Lake St. Martin is an important economic activity and must be protected.

Potential effects of the Project on CRA fisheries are addressed in all aspects of the fish and fish habitat
effects assessment; specifically, in Section 7.2.2.2.

Change in Water Quality

Effects of the Project on water quality were expressed as a concern by Dauphin River First Nation,
Norway House Cree Nation, Pinaymootang First Nation, Peguis First Nation and Little Saskatchewan
First Nation. Potential changes to water quality due to the Project are predicted in Chapter 6,

Section 6.4.8.2 but the potential effects on fish and fish habitat from these changes are assessed in
Sections 7.2.4.2 and 7.2.4.4.

Changes in Fish Migration

Potential effects on fish migrations and movements caused by the presence of permanent Project
infrastructure was expressed as a concern by Interlake Reserves Tribal Council, Dauphin River First
Nation and Fisher River First Nation. The Interlake Reserves Tribal Council commented that they were
concerned that the channels could result in changes to the distribution of fish and fish

populations. Potential changes to fish migrations due to the Project are addressed in Section 7.2.4.3.

Fish Mortality due to Stranding

Stranding of fish in the outlet channels and how this could lead to fish mortality was raised as a concern
by a number of Indigenous groups, including Manitoba Metis Federation, Ebb and Flow First Nation and
Interlake Reserves Tribal Council. Manitoba Metis Federation expressed concern about how large
numbers of small-bodied bait fish and benthic species could remain in the channels after their use.
Potential effects of the Project on fish standing are addressed in Section 7.2.4.4.

Impacts to Spawning Areas

Potential impacts on spawning areas and how the long-term health and viability of fish populations
important to commercial and Aboriginal fisheries will be affected by the Project was expressed as a
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concern by Lake Manitoba First Nation, Manitoba Metis Federation, Dauphin River Nation and Interlake
Reserves Tribal Council. Potential effects of the Project on fish habitat and spawning areas are
addressed in Section 7.2.4.2.

Change in Sediment and Debris

Multiple Indigenous groups expressed concern that the channels would lead to an increase in sediment,
debris in surface waters downstream of the Project. These concerns were expressed by Dauphin River
First Nation, Fisher River Cree First Nation, Lake St. Martin First Nation, Ebb and Flow First Nation,
Norway House Cree Nation, Seymourville Northern Affairs Community, Interlake Reserves Tribal Council,
Fisher River First Nation and Kinonjeoshtegon First Nation. Dauphin River First Nation expressed specific
concern about the possibility of increased sediment and debris in the Dauphin River while the Lake St.
Martin First Nation expressed similar concern for Bear Creek. Potential effects of sediment and debris on
fish habitat are addressed in Section 7.2.4.2 and the potential direct effects of sediment and debris on fish
health and mortality are addressed in Section 7.2.4.4.

Changes in Fish Health and Quality

Concern about potential changes to fish health and quality due to the Project was expressed by multiple
Indigenous groups including: the Interlake Reserves Tribal Council, Manitoba Metis Federation, Dauphin
River First Nation, Fisher River Nation and Hollow Water First Nation. The health of fish in Lake Winnipeg
as a result of potential contamination was expressed as a concern by Dauphin River First Nation and
Keewahtinook Fishers of Lake Winnipeg. Potential effects of the Project on fish health and quality are
addressed in Section 7.2.4.4.

Need for Monitoring, Stocking and Fish Ladders

The need for monitoring and follow-up is discussed in Section 7.2.8. The potential need for measures to
offset residual Project effects will be addressed in the Fisheries Act Authorization for the Project.

Loss of Habitat/Change in Shoreline Morphology

Fisher River First Nation and Manitoba Metis Federation expressed concern about potential effects of the
Project on aquatic habitat. Manitoba Metis Federation commented that it was not clear if the aquatic
habitat will be impacted positively or negatively due to the fluctuating nature of flows in the

channel. Potential effects of the Project on fish habitat are addressed in Section 7.2.4.2.

7.2.1.3 Consideration of Indigenous Information and Traditional Knowledge

Traditional knowledge (TK), including information about existing conditions, potential effects, and
mitigation measures, has been provided by Indigenous groups through Project specific studies. A
summary of recommended Project-related effects/issues of concern related to fish and fish habitat in
these studies is provided in Table 7.2-1 and the text that follows.
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Assessment should consider fish stranding,
specifically small body baitfish and benthic
invertebrate species and how large numbers of small-
bodied fish could be stranded in the channel

Assessment should consider spawning throughout
the affected waterbodies and how changes will affect
spawning behavior including, the long-term health
and viability of important fish populations

Monitor for and take measures (steps) to control the
spread of invasive species

March 2020
Table 7.2-1 Issues of Concern Identified in Traditional Knowledge
Ind(lﬁgagus Project-related Effect/Issue of Concern EIS Consideration
Manitoba Metis e Spawning studies should be carried out and Potential effects of the Project on
Federation continued throughout the affected waterbodies. fish stranding is addressed in

Section 7.2.4.4.

Potential effects of the Project on
spawning habitat and the spread of
invasive species are addressed in
Section 7.2.4.2.

Potential effects of the Project on
fish behavior are addressed in
Section 7.2.4.3.

Follow-up and monitoring is
discussed in Section 7.2.9.

Dauphin River

Potential for the Project to affect Whitefish spawning

Potential effects of the Project on

Reserves Tribal
Council

distribution of fish, fish populations, and the potential
for fish to be trapped in the channel

Potential for the spread of zebra mussels

Potential for and effect on fish spawning grounds,
including in Lake St. Martin and Whitefish spawning
grounds, located near the Lake St. Martin channel
outlet

Potential for fish to move through the Lake Manitoba
channel. Indigenous groups noted that following
construction of the emergency channel fish species
(e.g., bullhead) which had never been seen in the
area were being caught.

First Nation grounds, located near the proposed Lake St. Martin spawning habitat are addressed in
channel outlet Section 7.2.4.2.
o Potential for the Project to affect fish movement Potential effects of the Project on
o Whitefish now use the emergency outlet channel and gserlt?g(r)]vggin;are addressed in
Buffalo Creek rather than Dauphin River. This is e
evidenced by the congregation of pelicans at the The EOC will not be used once the
outlet of Buffalo Creek, where they prey upon the Project is complete.
Whitefish that gather in that area Potential benefits of the Project on
e Potential for the Lake Manitoba channel to increase fish populations are discussed in
the oxygen in the water, which could positively benefit | Section 7.2.4.2
Pickerel populations
Interlake o Potential for the channels to result in changes to the Potential for Project effects on fish

movement are addressed in Section
7.2.4.3.

Potential effects of the Project on
the spread of AIS are addressed in
Section 7.2.4.2.

Potential effects of the Project on
spawning habitat are addressed in
Section 7.2.4.2.

Lake Manitoba

Pickerel spawning locations are located on the south

The Project is not expected to have

Spawning areas at Johnson Beach would be affected
if water is discharged into that area

First Nation end of Lake Winnipeg any effects on the south basin of
Lake Winnipeg.

Multiple e Changes in water flows within Dauphin River and Potential effects of the Project on

Indigenous Buffalo Creek will affect whitefish spawning and fish movement are addressed in

groupst movement in Lake St. Martin Section 7.2.4.3.

Potential effects of the Project on
spawning habitat are addressed in
Section 7.2.4.2.

Manitoba ¥
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Table 7.2-1 Issues of Concern Identified in Traditional Knowledge

Ind(lﬁgagus Project-related Effect/Issue of Concern EIS Consideration
e The Project will change fish movement and result in Potential effects of the Project on
fish stranding when the channel is in use fish stranding is addressed in

« Bear Creek on the south east side of Lake St. Martin | S€ction 7.2.4.4.

is important spawning area that could be affected by | Bear Creek will not be directly

the Project affected by the Project. The potential
effects to fish behavior and
movement are addressed in Section

7.2.4.3.
Fisher River First | o Deterioration of fish movement and/or migration due Potential effects of the Project on
Nation to Project construction and operation, presence of fish movement are addressed in
permanent infrastructure Section 7.2.4.3.
e Increased fish mortality through the stranding of fish Potential effects of the Project on
during Project operation and potential reduction in fish health and mortality are
fish quality and increased mortality due to changes in | addressed in Section 7.2.4.4.
water quality Potential effects of the Project on
e Loss or alteration of fish habitat due to Project fish habitat are addressed in Section
construction and operation, presence of permanent 7.24.2.
infrastructure

1 Multiple Indigenous groups including; Fisher River First Nation, Ebb and Flow First Nation ,Lake Manitoba First Nation, O-Chi-
Chak-Ko-Sipi First Nation, Manitoba Metis Federation, Little Saskatchewan First Nation, Peguis First Nation, Berens River First
Nation, Berens River Northern Affairs Community (NAC), Bloodvein First Nation, Dauphin River First Nation, Fisher Bay NAC,
Hollow Water First Nation, Interlake Reserves Tribal Council, Pinaymootang First Nation, Pine Dock NAC, Princess Harbour NAC,
Sagkeeng First Nation, Seymourville NAC

Through information sharing, Indigenous groups have also recommended mitigation measures that, if
implemented, may limit or reduce potential Project effects to the aquatic environment. Recommended
mitigation proposed by the Manitoba Metis Federation includes:

e Manitoba Infrastructure must monitor for and take measures to control the spread of invasive species
wherever possible, especially into new waterbodies.

e There should be some consideration for the natural variability in the flow regime to limit the impact to
the aquatic life in the downstream environment and the peoples that rely on these water bodies as
fishing grounds for personal and commercial fishing.

e Manitoba Infrastructure should also consider ways to allow for a slower release of water through a
slower ‘ramp up period’ to lessen the impact on the downstream habitat and to have a fish salvage
mitigation measure to protect important fish species.

e Itis recommended that a detailed benthic invertebrate study be completed and be on-going in order
to monitor long-term changes in nutrients and benthic environments, as an important indicator of prey
availability for resident fish.
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In addition, Manitoba Infrastructure is discussing alternative mitigation measures with Indigenous groups
other than those listed above. Mitigation measures identified by Indigenous groups that have been
incorporated into the assessment include:

e Measures to monitor for and reduce the spread of invasive species.

e The Project has been designed to only pass flows through the LMOC and LSMOC during high water
events (excepting a small baseflow in LSMOC) reducing effects to water levels and flows outside
these periods.

e Ramping rates (gradual increase in water flows in the channels) will be incorporated into the Project
operation to reduce effects to fish. The outlet channels have been designed to create permanent fish
habitat and sustain fish throughout the year.

e Benthic invertebrate surveys have been conducted in relation to the inlets and outlets of the channels.
It is expected that monitoring of benthic invertebrates in these areas will continue during operation.

These mitigation measures are considered in Section 7.2.4.
7214 Potential Effects, Pathways and Measurable Parameters

The focus of this fish and fish habitat assessment is on Project activities or components that have the
potential to adversely affect fish and fish habitat that are part of, or that support, commercial, recreational,
or Aboriginal fisheries as defined by the federal Fisheries Act. Commercial, recreational, and Aboriginal
(CRA) fisheries in the Project area are described in Section 7.2.2.2 and include up to 12 different fish
species. However, instead of assessing potential effects on all 12 species, four focal fish species (listed
below) have been selected to focus the assessment. These four species provide, or support, important
CRA fisheries in the Project area and have unique life history (e.g., spring spawning) and habitat
requirements that cover the range of life histories and habitat requirements for other CRA fish species in
the LAA and RAA. As a result, these four focal species provide the means to identify all potential
interactions between the Project and fish and fish habitat and the ability to identify avoidance and
mitigation measures to protect these focal fish species and other fish species that could be directly or
indirectly affected by the Project. These focal species are:

o Lake whitefish (Coregonous clupeaformis) is a large-bodied, invertebrate-feeding, fall spawning
species known to be an important component of commercial, recreational, and Aboriginal fisheries in
the north basin of Lake Winnipeg, Lake St. Martin and Lake Manitoba. Lake whitefish are known to
spawn in rivers or lakes with sandy to rocky substrates.

e Walleye (Sander vitreus) is a large-bodied, piscivorous (i.e., fish-eating), spring spawning species
known to be an important component of commercial, recreational, and Aboriginal fisheries in Lake
Winnipeg, Lake St. Martin and Lake Manitoba. Walleye, known locally as pickerel, are known to
spawn along lake shorelines and in rivers and streams with rocky substrates and are found in deeper,
offshore areas of lakes during the day due to light sensitivity.
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o Northern pike (Esox lucius) is a large-bodied, piscivorous, spring spawning species known to be an
important component of commercial, recreational, and Aboriginal fisheries in Lake Winnipeg, Lake
St. Martin and Lake Manitoba. Pike spawn in quiet bays of lakes and ponds with aquatic vegetation.

e Forage fish is a collective group of small-bodied, spring or summer spawning fish species (e.g.,
fathead minnow, emerald shiner) that are prey for the large-bodied focal fish species listed above. As
such, forage fish provide a link between potential affects to plankton and benthic invertebrates and
piscivorous species such as walleye and northern pike.

Potential effects on fish and fish habitat include potential changes in the quantity or quality of fish habitat
due to changes in lake level elevations, stream flows, groundwater inflows, and bottom sediments, and
introduction of aquatic invasive species. They also include potential changes in fish passage due to
changes in flow patterns and potential changes in fish health or mortality due to changes in water quality
including sediment and accidental releases of deleterious substances. Potential effects, the effect
pathways, and the measurable parameters used to characterize potential residual effects of the Project,
and potentially to monitor potential effects and the effectiveness of avoidance and mitigation measures,
on the fish and fish habitat VC are provided in Table 7.2-2.

Table 7.2-2

and Fish Habitat Valued Component

Potential Effects, Effect Pathways and Measurable Parameters for Fish

Potential Effect

Effect Pathway

Measurable Parameter(s) and
Units of Measurement

Permanent alteration or destruction
of fish habitat

Change in habitat in Watchorn Bay,
Birch Bay, the north basin of Lake
St. Martin, and Sturgeon Bay due to
excavation of bottom substrates

Areal extent of altered or destroyed
fish habitat (m?)

Change in groundwater inflows to
lakes and streams along or adjacent
to the channels

Water temperature (°C), total
dissolved solid (TDS)
concentrations (mg/L)

Introduction of aquatic invasive
species

Presence of aquatic invasive
species in the LMOC and LSMOC

Change in habitat due to
realignment, isolation, or dewatering
of drains and headwater streams

Areal extent of altered or destroyed
fish habitat (m?)

Change in habitat due to movement
and deposition of sediment

Substrate depth (m), relative
composition (%), and change in
areal distribution, and/or areal
extent of altered or destroyed fish
habitat (m?)

Change in riparian area inundation
along lake and river shorelines

Areal extent (m?), duration of
inundation (days)

Change in flow patterns in rivers
and streams

Water depth (m), channel width (m),
and water velocity (m/s)

Change in Fish Passage

Change in fish passage due to
replacement or installation of new
road crossing structures

Maximum water velocity (m/s) in
culvert, culvert slope (%), drop
height (m)

7.12

Manitoba 9"




LAKE MANITOBA AND LAKE ST. MARTIN OUTLET CHANNELS PROJECT
ENVIRONMENTAL IMPACT STATEMENT

Assessment of Potential Effects on Aquatic Environment

March 2020

Table 7.2-2

and Fish Habitat Valued Component

Potential Effects, Effect Pathways and Measurable Parameters for Fish

Potential Effect

Effect Pathway

Measurable Parameter(s) and
Units of Measurement

Change in passive or active
movement of fish out of Lake
Manitoba and Lake St. Martin

Numbers of fish moving in existing
rivers and in the channels

Changes in attraction flows in
Fairford and Dauphin Rivers

Numbers of fish in rivers and
channels during spawning periods

Change in Fish Health or Mortality

Accidental release of deleterious
substances

Numbers of potentially affected fish,
pH, polycyclic aromatic hydrocarbon
concentrations in water (mg/L) and
fish tissue (mg/kg)

Introduction of sediment

Total suspended solid (TSS)
concentrations (mg/L) or turbidity
units (NTU)

Stranding of fish and fish eggs

Numbers of potentially affected fish
or fish eggs

Increased fish mortality due to
increased angling pressure and
access

Increase in fishing license sales in
Interlake region; Numbers of
harvested and/or dead “caught and
released” fish

Bioaccumulation of methylmercury
due to change in terrestrial habitat
inundation

Areal extent (m?), duration of
inundation (days), methylmercury
concentration in fish tissue (mg/kg)

7.2.1.5 Boundaries

Spatial Boundaries

Spatial boundaries for the fish and fish habitat assessment are the same as those used by the surface

water subcomponent of groundwater and surface water VC. This is because all potential direct or indirect
effects on fish and fish habitat from the Project result from potential changes to lake levels, stream flows,
groundwater—surface water interactions or water quality. Federal lands within these boundaries consist of
reserve lands associated with the Indigenous communities.

The Project development area (PDA), local assessment area (LAA) and regional assessment area (RAA)
for the assessment of effects on fish and fish habitat are shown in Appendix 7B, Figure 7.2B-1.

Project Development Area

The PDA is an area of 2,099 ha and is the area in which the Project components and activities are
located. The PDA includes the Lake Manitoba Outlet Channel (LMOC), the realignment of highway
PR 239, and the Lake St. Martin Outlet Channel (LSMOC).

Manitoba ¥
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Local Assessment Area

The LAA for the assessment of effects on fish and fish habitat includes the PDA and the lakes,
embayments, drainages, rivers and streams where measurable changes in water levels, stream flows,
groundwater/surface water interactions, sediment distribution and composition, and water quality due to
the Project are expected to occur. The LAA includes (from south to north):

¢ Watchorn Bay (Lake Manitoba)
e Watchorn Creek and its headwater lakes and drains (Reed and Long lakes and Spearhill Drain)

e Birch Creek and its headwater lakes and drains (Clear, Water, and Goodison lakes and Woodale
Drain)

e Fairford River

e Pineimuta Lake

e Lake St. Martin (including Birch Bay, the Narrows, and the Northeast Basin) and tributaries
e Buffalo Creek and Big Buffalo Lake

e Dauphin River

e Sturgeon Bay (Lake Winnipeg)

The LAA excludes the entirety of Lake Manitoba, with the exception of Watchorn Bay, because Project
effects on fish and fish habitat in this area are expected to be unmeasurable. The north basin of Lake
Winnipeg, with the exception of Sturgeon Bay, has also been excluded from the LAA because Project
effects on water levels are not expected to be discernible in the context of existing water level variations
(see Chapter 6, Section 6.4.7.2). In addition, Project effects on water quality are not expected to be
measurable outside Sturgeon Bay. This is consistent with the vegetation assessment, which does not
expect measurable effects on aquatic vegetation around the shorelines of Lake Manitoba or the north
basin of Lake Winnipeg due to changes in water levels (see Chapter 6, Section 6.4.7.2). The LAA area is
illustrated in Appendix 7B, Figure 7.2B-2.

Regional Assessment Area

The RAA for the assessment of effects on fish and fish habitat includes the PDA and LAA and extends to
include the entirety of Lake Manitoba and the entirety of the north basin of Lake Winnipeg (Appendix 7B,
Figure 7.2B-1). It also includes the mouth of the Mantagao River, a tributary of Sturgeon Bay near the
LSMOC outlet.

This RAA was selected because it includes the spatial area used by fish populations important to
commercial, recreational, or Aboriginal fisheries in the area and by known aquatic species at risk (ASAR)
and AIS with the greatest potential to increase or decrease their distribution due to the Project. This RAA
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is used to provide regional context for potential direct and indirect effects on fish and fish habitat from the
Project and to assess potential cumulative effects of the Project with other past, present, or reasonably
foreseeable projects relevant to the aquatic environment.

The RAA does not extend downstream into Playgreen Lake or the Nelson River because it is assumed
that Manitoba Hydro will continue to manage water levels and flows in the Nelson River in accordance
with the Lake Winnipeg Regulation (LWR) operating criteria. Manitoba Hydro completed an analysis of
the differences in water levels on Lake Winnipeg and waterways downstream of Lake Winnipeg in relation
to the changes in flows due to the Project. This analysis concluded that any potential changes in water
levels are not expected to be discernible in the context of existing water level variations. Details of the
analysis are provided in Chapter 6, Appendix 61, which is a copy of Manitoba Hydro (2019). As such,
there is no pathway of effects to surface water hydrology in the north basin of Lake Winnipeg and Nelson
River, and this effect is not considered further in the analysis of potential effects of the Project on fish and
fish habitat.

The RAA does not extend upstream to include the Portage Diversion or the Assiniboine River because
the inlet control structure precludes fish passage to the Assiniboine River from Lake Manitoba. Further,
Manitoba Infrastructure will continue to operate the Portage Diversion and other flood protection
infrastructure throughout the province in accordance with their applicable existing operation guidelines.
As outlined in Appendix 3D, separate operating guidelines have been developed for the Project.

Temporal Boundaries

The temporal boundary for the assessment of effects on the fish and fish habitat covers the duration of
the construction and operation and maintenance phases of the Project. Construction is tentatively
expected to occur over a period of approximately 2.5 to 3.0 years with approximately 1 to 2 years for
post-construction works, such as site clean-up, survey, and reclamation. It is currently estimated that
construction would occur from fall 2020 to spring/summer 2023, with operation and maintenance starting
in fall 2022. The overall schedule is contingent largely on receipt of the final regulatory approvals in 2020.
Once construction is complete, the Project would be ready for operational usage on an as-required basis.
The operation and maintenance phase of the Project is expected to be indefinite.

7.2.1.6 Residual Effects Characterization

Table 7.2-3 presents definitions for the characterization of residual environmental effects on fish and fish
habitat. The criteria describe the potential residual effects that remain after mitigation measures have
been implemented.

Table 7.2-3 Characterization of Residual Effects on Fish and Fish Habitat

Characterization Range of Criteria Level of Effect and Definition
Direction of Change Neutral No measurable change on the VC.
Adverse Net loss (adverse or undesirable change) on the VC.
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Table 7.2-3 Characterization of Residual Effects on Fish and Fish Habitat
Characterization Range of Criteria Level of Effect and Definition

Positive Net benefit (or desirable change) on the VC.

Duration Short-Term The potential effect results from short-term events or activities such
as the time required to complete a discrete component during
construction, maintenance, or rehabilitation activities (i.e., several
months to one year).

Medium-Term The potential effect is likely to persist until the completion of
construction and rehabilitation activities (i.e., > 1 year to 10 years).

Long-Term The potential effect is likely to persist beyond the completion of
construction and rehabilitation activities into the operations and
maintenance phase of the Project (i.e., >10 years).

Magnitude Negligible or Low A measurable change in habitat quantity or quality, fish passage, or
fish health or mortality but that is <10% different from pre-Project
baseline conditions.

Moderate A measurable change in habitat quantity or quality, fish passage, or
fish health or mortality that is >10% but <20% different from pre-
Project baseline conditions.

High A measurable change in habitat quantity or quality, fish passage, or
fish health or mortality that is >20% different from pre-Project
baseline conditions

Timing No Sensitivity Effect does not occur during a critical life stage (e.g., spawning and
egg incubation periods).

High Sensitivity Effect occurs during a critical life stage (e.g., fish spawning and
egg incubation periods).

Extent PDA The physical space or directly affected area on which Project
components or activities are located or the immediately adjacent
area, including designated ROWSs, and permanent and temporary
facilities

LAA Area within which potential Project effects are measurable and
extending beyond the PDA to, but not beyond, the LAA.

RAA The regional extent of potential direct, indirect and cumulative
effects that may extend beyond the LAA.

Frequency Infrequent The potential effect occurs once or seldom during the life of the
Project

Sporadic/Intermittent | The potential effect occurs only occasionally and without any
predictable pattern during the life of the Project

Regular/Continuous | The potential effect occurs at regular and frequent intervals during
the Project phase in which they occur or over the life of the Project

Reversibility Reversible (short- Potential effect is readily reversible over a relatively short period (<

term) than five years).

Reversible (long- Potential effect is potentially reversible but over a long period (>

term) than five years).

Irreversible Project-specific potential effects are permanent and irreversible.
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Table 7.2-3 Characterization of Residual Effects on Fish and Fish Habitat

Characterization Range of Criteria Level of Effect and Definition

Ecological Context Undisturbed Habitat or fish population is relatively undisturbed or not previously
affected by human activity.

Disturbed Habitat or fish population has been substantially disturbed or
harvested by humans.

7.2.1.7 Significance Definition

For the purpose of this assessment, a significant effect on fish and fish habitat is one that results in any
one of the following:

e apermanent alteration or destruction of fish habitat that is likely to result in an irreversible,
measurable reduction in the annual production of CRA fish species in the RAA

e apermanent alteration of fish passage that is likely to result in an irreversible, measurable reduction
of critical upstream or downstream movements (i.e., spawning runs) of CRA fish species and/or an
irreversible, measurable increase in the distribution of AIS that is likely to reduce the annual
production of CRA fish species in the RAA

e achange in fish health or mortality that is likely to result in a measurable change in the abundance of
any CRA fish population in the RAA

These thresholds for significance of residual effects on fish and fish habitat have been defined in
consideration of prohibitions outlined in the Fisheries Act (i.e., subsections 35(1), 20(2), and 36(3)),
guidance provided by the Fisheries Protection Policy Statement (DFO 2013), and fish species designated
under Schedule 1 of SARA (i.e., section 79). In consideration of the Fisheries Act, a net loss of fish
habitat would be assessed as a significant adverse effect (i.e., permanent alteration to or destruction of
CRA fish habitat that cannot be offset).

7.2.2 Existing Conditions for Fish and Fish Habitat
7.2.2.1 Methods

Existing conditions for fish and fish habitat in the RAA and LAA were developed from a combination of
desktop research and field surveys. Desktop research included review of provincial fisheries reports,
commercial fishery production data and publicly available grey and primary literature. Information is
organized into:

o field surveys (fish inventories, habitat use surveys, and fish habitat assessments)
e commercial, recreational and Aboriginal fisheries

e aquatic invasive species
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e aquatic species a risk
Fish Inventories, Habitat Use Surveys, and Fish Habitat Assessments

Field surveys included those conducted specifically to monitor the effects of operation of the Lake

St. Martin Emergency Outlet Channel (EOC) between 2011 and 2015: fish and benthic invertebrate
inventories, fish habitat assessments, and bathymetry and suspended sediment surveys in the north
basin of Lake St. Martin, streams and lakes in the Buffalo Creek watershed, Dauphin River, and south
Sturgeon Bay (NSC 2016b, 2016c; KGS 2016). They also included field surveys conducted between
2015 and 2018 specifically for assessing potential effects of the LSMOC and the LMOC,; fish and benthic
invertebrate inventories and fish habitat assessments (AAE Technical Services 2016a; 2016b); spring fish
use surveys (NSC 2019a) in the small lakes, streams, and constructed drains along the proposed LMOC,;
bathymetry and substrate surveys in the Fairford River and Pineimuta Lake; benthic invertebrate surveys
(NSC 2019b); fisheries investigations in Lake St. Martin and Sturgeon Bay (NSC 2019b; 2019c); and an
index gillnetting survey of Lake St. Martin (NSC 2019d).

Descriptions of the methods used to conduct the fish habitat assessments, bathymetric and substrate
surveys, benthic invertebrate surveys, and fish community inventories are provided in the technical
reports identified above and listed in the reference section of this assessment.

Commercial, Recreational, and Aboriginal Fisheries

Annual commercial fishing harvest statistics for Lake Manitoba, Lake St. Martin, and Lake Winnipeg were
compiled from records provided by Manitoba Sustainable Development. Fish species targeted by the
recreational fisheries in all three lakes were identified using professional experience and from the
Manitoba Sustainable Development's “Lake Information for Anglers” online tool
(https://www.gov.mb.ca/waterstewardship/fisheries/fish _stocking gMap MVC VZ2/index.html).

Although limited, information on traditional and subsistence fisheries conducted by local Indigenous
groups living on or near Lake Manitoba, Lake St. Martin, and the north basin of Lake Winnipeg was
provided by communities during engagement by Manitoba Infrastructure for the Project.

Aquatic Invasive Species

Aquatic invasive species (AlS) located within or with the potential to colonize the LAA or RAA in the
reasonably foreseeable future were identified from the following sources:

e Invasive Species Council of Manitoba:
https://invasivespeciesmanitoba.com/site/index.php?page=aquatic-species

e Cary Institute: https://www.caryinstitute.org/educators/teaching-materials/changing-hudson-
project/zebra-mussel-fact-sheet

e Manitoba Water Stewardship: http://www.gov.mb.ca/waterstewardship/stopais/
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e Ontario’s Invading Species Awareness Program: http://www.invading species.com/rusty-crayfish/
o The Freshwater Fishes of Manitoba (Stewart and Watkinson 2004)

Aquatic Species at Risk

Aquatic species at risk currently or historically present in the LAA and/or RAA were identified from:

e DFO's “Aquatic Species at Risk Map” on-line tool (https://www.dfo-mpo.gc.ca/species-especes/sara-
lep/map-carte/index-eng.html)

e Environment Canada’s “Species At Risk Public Registry” (https://wildlife-species.canada.ca/species-
risk-reqistry/search/SpeciesSearch e.cfm)

¢ Manitoba’s “Fish Species at Risk in Manitoba” website
(https:/lwww.gov.mb.ca/waterstewardship/fisheries/habitat/sare.pdf)

7.2.2.2 Overview of Fish and Fish Habitat
Fish Habitat in the RAA
Lake Manitoba

Lake Manitoba has an area of approximately 4,600 km?, making it the second largest lake in Manitoba
(LMRRAC 2003). The lake has an average depth of 5 m and a maximum depth of 7 m. Due to its shallow
depth, waters warm quickly in summer and are well mixed from wave action.

Lake Manitoba can be roughly divided into two basins separated by the Lake Manitoba Narrows: a
northern basin and a southern basin. Together, the two basins have a straight-line length of 225 km and
an approximate shoreline length of 915 km. In the south basin, shorelines are primarily granular in
composition (LMRRAC 2003) and, consequently, migrate through erosion and accretion in relation to
water level and wave action. Shorelines in the north basin are more irregular and are characterized by
more rock and aquatic vegetation. There are approximately 246,700 ha of wetlands surrounding the
shoreline of the lake.

Offshore substrates in the southern basin consist mainly of silt and clay sediments (Last 1983). In
addition, there are several areas where relict fluvial-shoreline sand and till deposits occur. The north
basin is generally shallower than the south basin and has a higher proportion of sand substrates and a
larger number of shoals.

The natural watershed of Lake Manitoba encompasses Waterhen Lake, Lake Winnipegosis and Dauphin
Lake and is approximately 79,000 km? (LMRRAC 2003). Primary inflows to the north basin are from Lake
Winnipegosis and Waterhen Lake by the Waterhen River, which contributes approximately 42% of the
total annual inflow to the lake. Primary inflows to the south basin are from the Whitemud River and local
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overland flow, which contributes approximately 18% of the total annual inflow. The remainder of inflows is
from precipitation. Lake Manitoba drains northeast into Lake St. Martin through Fairford River.

The Portage Diversion was completed in 1970 and, when in use, diverts flow from the Assiniboine River
into Lake Manitoba. From 1970 to 2003, the Portage Diversion contributed an average annual volume of
304,400,000 m? from the Assiniboine River to Lake Manitoba (LMRRAC 2003).

The lacustrine processes presently operating in Lake Manitoba reflect the influence of 1) the extreme
shallow depth of the lake, 2) the basin morphology, and 3) the water chemistry (Last 1983). In addition,
land clearing and increased watershed drainage have resulted in increased rates of sedimentation in the
South Basin during the past century. Lake Manitoba water is alkaline and brackish with the salinity
dominated by sodium and chloride ions (Last 1983).

Sediment cores from the south basin of Lake Manitoba show that Lake Manitoba has undergone
substantial eutrophication since at least 1890 (Leavitt et al. 2015). This has included a rapid degradation
of water quality and a two- to three-fold increase in the late summer abundance of cyanobacteria and
chlorophyte algae compared to pre-1890 levels. Eutrophication was generally most rapid from 1890-1930,
although the abundance of chlorophytes, cyanobacteria and total algae continued to increase throughout
the 20th century in direct proportion to the growth of the human population in western Canada.

Recent data on primary productivity in Lake Manitoba are limited. However, mean chlorophyll a
concentration in the north basin ranged from less than 9 ug/L to 13 pg/L and were determined to be
driven by nutrient availability rather than light limitation (Page 2011). In particular, the north basin of Lake
Manitoba was found to be phosphorus limited with an average total phosphorus concentration of

0.055 mg/L (Page 2011), which would classify it as meso-trophic to eutrophic (OECD 1982).

Due to its trophic status, Lake Manitoba is extremely productive. Tuorancea et al. (1979) identified 47
benthic invertebrate taxa from the lake, although 90% of individuals were represented by just seven taxa:
Candona rawsoni (Ostracod; seed shrimp), Cytheromorpha fuscata (Ostracod); Pisidium spp. (fingernail
clam); Amnicola limosa (Gastropod; snail); and Harnischia curtilamellata (Chironomid; midge fly larvae),
Procladius freemani (Chironomid) and Chironomus spp. (Chironomid). Amnicola limosa and Chironomus
spp. were the most important contributors to the total biomass and net production of the benthic
invertebrate community of Lake Manitoba (Tuorancea et al. 1979).

Fish habitat in Lake Manitoba is characteristically shallow, turbid, and pelagic and provides ideal habitat
for open-water fish species such as cisco, walleye, sauger, and suckers. Species adapted to deeper,
cold-water environments do not do as well in the lake (e.g., lake trout; Salvelinus namaycush). The
marshlands surrounding the lake are considered important spawning and nursery areas for fish. Several
tributaries (Whitemud River, Swan Creek, Basket Creek, and Waterhen River) also provide important
spawning habitats for Lake Manitoba fish populations.
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Lake Winnipeg

Lake Winnipeg is the largest lake in Manitoba with a surface area of 23,750 km? (EC/MWS 2011). Like
Lake Manitoba, Lake Winnipeg has a distinct north and south basin separated by a narrows

(Appendix 7B, Figure 7.2B-1). The lake has a maximum depth of approximately 60 m, located just south
of the narrows but most of the lake is less than 20 m deep (Appendix 7B, Figure 7.2B-3). Because of its
generally shallow depth, the lake’s bottom sediments are routinely re-suspended by wave action, creating
turbid conditions. The north basin is less turbid than the south basin because it is deeper (maximum
depth 19 m) and has lower suspended sediment inputs.

The Lake Winnipeg watershed extends from the Canadian Rockies in the west to within 19 km of Lake
Superior in the east and south into Minnesota and South Dakota. This watershed is dominated by
agricultural land use and includes many densely populated urban centers that contribute to the eutrophic
status of the lake. Approximately 75% of the inflow to Lake Winnipeg comes from Winnipeg and
Saskatchewan Rivers (EC/MWS 2011). Numerous other tributaries, including Red River (9%) and
Dauphin River (3%), contribute most of the remaining inflow (McCullough 2015). Outflow from the lake
occurs into Nelson River at the northeastern side of the northern basin.

Lake Winnipeg and its main tributaries are regulated by numerous dams and diversions. These include
the Grand Rapids Generating Station (completed in 1968) on Saskatchewan River and the Pine Fall
Generating Station (completed in 1952) on Winnipeg River. Since 1976, outflow from Lake Winnipeg has
been regulated by a control structure at Jenpeg Generating Station located on Nelson River
approximately 125 km downstream of Lake Winnipeg. The Lake Winnipeg Regulation (LWR) Project
included channel works at the north end of the lake to increase the maximum outflow capacity by up to
50%. The increased outflow capacity has reduced the occurrence of extreme high and low lake levels
when compared to pre-LWR lake levels.

Lake Winnipeg's north basin eastern shoreline consists of Precambrian granite bedrock, while the
western shoreline consists of Palaeozoic shales and dolomite (Todd et al. 1998). Bottom sediments
consist almost entirely of Lake Agassiz clays, which reach thicknesses of over 100 m in the north basin.
Till and other gravel bearing glacial sediments are not extensive but are present as major moraines at
George Island and Pearson Reef (Thorliefson et al. 2000). These glacial sediments rarely exceed 10 m in
thickness but are furrowed up to 2 m deep, 200 m wide and several km long in a generally NNW to SSE
direction by lake ice (Thorliefson et al. 2000). These furrows are most prevalent in the northwestern
portion of north basin where ice accumulation and shallower depths favour scouring.

The shallow, wind-swept waters of the lake are typically uniformly mixed in temperature and dissolved
oxygen throughout the water column during the open-water season. However, recent observations have
recorded brief periods of thermal stratification in the northern basin during the open-water (e.g., 2003)
and under-ice (e.g., 2007) seasons and complex spatial and temporal variation in dissolved oxygen
concentrations throughout the lake in recent years. Mean summer water temperatures and dissolved
oxygen concentrations in the north basin between 1999 and 2007 were 19.7°C and 8.8 mg/L, respectively
(Environment Canada/Manitoba Water Stewardship 2011); dissolved oxygen concentrations were, for the
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most part, above the water quality objectives for the protection of aquatic life (greater than 6 mg/L; CCME
1999; MWS 2011). Recent periods of under-saturation have occurred in association with thermal
stratification events in the north basin, highlighting the potential for oxygen depletion in bottom waters.

Lake Winnipeg waters are alkaline and well buffered with bicarbonate, sulphate, and calcium (EC/MWS
2011). Nutrient concentrations are strongly associated with inflowing waters from tributaries and total
suspended solids concentrations, primarily due to agricultural run-off. Nutrient concentrations are typically
lower in the north basin than in the south. However, algal blooms are generally more extensive in the
north basin because of lower suspended solids concentrations that permit greater light penetration
through the water column.

A total of 146 genera of phytoplankton were identified in Lake Winnipeg from samples collected from
1999 to 2007 (EC/MWS 2011). A large proportion (greater than 80 %) of the total phytoplankton biomass
in the lake was represented by only three genera of cyanobacteria (Aphanizomenon, Anabaena,
Microcystis) and two genera of diatoms (Aulacoseira, Stephanodiscus), taxa that are characteristic of
large, shallow, eutrophic lakes (Wetzel 2001; Reynolds 1998). The greatest occurrences of cyanobacteria
(i.e., Aphanizomenon) have corresponded with warm summers. Diatoms, on the other hand, are most
prevalent in wet, cool years owing to their low light and temperature requirements for growth. Although
blooms of non-nitrogen-fixing cyanobacteria (e.g., Microcystis), which favour turbid conditions, are
common in the south basin of the lake, they are not common in the north basin (EC/MWS 2011).

Phytoplankton biomass (as chlorophyll a) varies annually in Lake Winnipeg, ranging from 4 pg/L to

34 ug/L between 1999 and 2007, with a mean of 14.4 ug/L (EC/MWS 2011). Chlorophyll a concentrations
under-ice can be 3.5 times lower than open-water concentration, but the average under-ice phytoplankton
biomass is approximately six times higher in the north basin than in the south basin.

In 1928-1929 the benthos in the north basin of Lake Winnipeg was largely crustaceans (80%), with the
remaining 20% of the community composed of molluscs (10%) and oligochaetes, chironomidae,
ephemeroptera, trichoptera, and hirudinea (10% combined) (Bajkov 1930). In 1969, a more diverse
benthic assemblage was found in the north basin comprising largely four main groups: crustaceans
(44%), molluscs (19%), oligochaets (18%) and chironomidae (17%) (Flannagan et al. 1994).

In both 1929 and 1969, crustaceans were dominated by one amphipod species, Diporeia brevicornis,
which was considered a vital food source for fish populations in Lake Winnipeg at the time (Bajkov 1930;
Flannagan and Cobb 1994). Molluscs were the second most abundant group in the north basin in both
years and were largely (greater than 50%) represented by Pisidium casertanum, P. lillieborgi, and
Probythinella lascustris in 1969 (Flannagan et al. 1994). Midge fly larvae (Diptera: Chironomidae) were
the most species diverse group with 222 different species identified (Chang et al. 1993,1994).

The benthic community in Lake Winnipeg has shown a substantial increase in density in recent decades
(EC/MWS 2011). Mean invertebrate density in the lake more than tripled between the summers of 1969
and 2002, due primarily to substantial increases in round worm (Oligochaeta; Tubificinae), clam
(Mollusca: Sphaeriidae), and midge fly larvae (Diptera; Chironomidae) densities in the north basin (Hann
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et al. 2017). The benthic community may be responding both directly and indirectly to the increased
nutrient enrichment in the lake (EC/MWS 2011).

The depths, clear water and productive benthic invertebrate community in the north basin of Lake
Winnipeg provides near ideal habitat for lake whitefish. The abundant zooplankton community supports
large populations of pelagic cyprinids (minnows) and coregonines, such as cisco. These in turn support
large populations of piscivorous fish species such as walleye and northern pike. Because the lake does
not typically stratify, water temperatures are too high for cold water species such as lake trout.

Fish Community of the RAA

As many as 54 species of fish have the potential to occur in the RAA (Appendix 7A, Table 7.2A-1). This
number includes several species that, while not recorded in the RAA, occur in the south basin of Lake
Winnipeg and, therefore, could also occur in the RAA (e.g., bigmouth buffalo, chestnut lamprey, black
crappie). There are several other species that occur in tributaries to Lake Winnipeg and Lake Manitoba
that could, but are highly unlikely, to occur in the RAA (e.g., smallmouth bass, river shiner, golden
redhorse).

The most abundant large-bodied species in the RAA are, in no particular order of abundance: common
carp, goldeye, mooneye, white sucker, shorthead redhorse, northern pike, cisco, lake whitefish, yellow
perch, walleye, sauger, freshwater drum, longnose sucker, silver redhorse, burbot, and white bass.
Abundant forage (small-bodied) fish species in the RAA are northern pearl dace, golden shiner, emerald
shiner, blacknose shiner, spottail shiner, fathead minnow, trout-perch, brook stickleback, ninespine
stickleback, mottled sculpin, johnny darter, log perch, central mudminnow, longnose dace, rainbow smelt,
and slimy sculpin.

Lake Manitoba

A total of 37 species are known to occur in Lake Manitoba (Table 7.2-3) and there is potential for an
approximately 10 species that may gain access to the lake from the Assiniboine River through the
Portage Diversion. The most common large-bodied fish species in Lake Manitoba are white sucker,
shorthead redhorse, common carp, freshwater drum, walleye, northern pike, and yellow perch.

Species that do well in shallow open-water pelagic environments do well in Lake Manitoba. Little is known
of use of specific habitats in the lake, but most species are widespread. Tributaries are important for
walleye, suckers and northern pike for spawning in spring and for rearing in early summer. Nearshore
wetlands are important spawning and rearing areas for northern pike, carp, walleye and yellow perch.

Lake St. Martin

A total of 37 species are known to occur in the Lake St. Martin/Dauphin River system (Table 7.2-4). A
more detailed description of the fish community of Lake St. Martin is provided in Section 7.2.2.2 (Fish
Community of the LAA)
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Lake Winnipeg

More than 65 species are known to occur in or have been introduced to Lake Winnipeg or in the lower
portions of its tributaries. Most fish species in the lake prefer nearshore habitat (e.g., redhorse, bullheads,
northern pike, sculpin, and freshwater drum) (Franzin et al. 2003). The species that occur primarily in
offshore areas include lake whitefish, goldeye, mooneye, lake sturgeon, flathead chub, and shortjaw cisco
(Franzin et al. 2003). The smaller-bodied fish species that dominate in offshore waters include emerald
shiner, rainbow smelt and cisco (EC and MWS 2011). The most abundant species in the lake (i.e.,
walleye, sauger, yellow perch, white sucker, and burbot) are found in both nearshore and offshore waters
as adults (Franzin et al. 2003).

Non-native rainbow smelt first appeared in Lake Winnipeg in 1990 (Campbell et al. 1991) and are now an
important part of the offshore prey fish community in the north basin. However, recent Coordinated
Aquatic Monitoring Program (CAMP) data from Sturgeon Bay suggests that abundance of rainbow smelt
has decreased substantially in the lake in the last few years (Appendix 7A, Table 7.2A-2). Walleye
abundance in Lake Winnipeg has increased in concert with rainbow smelt, which have become one of the
principal prey items for walleye in the lake.

There appears to be a strong positive relationship between walleye abundance and total phosphorous
concentration, chlorophyll a concentration, and zooplankton density in Lake Winnipeg. Similar
relationships have been observed elsewhere in large, shallow lakes in central Ontario (EC and MWS
2011).

Table 7.2-4  Distribution of Fish Species in the RAA

Fish Species Presence
Fish Species Scientific Name Lake . o
Manitoba Lake St. Martin | Lake Winnipeg

Chestnut lamprey Ichthyomyzon castaneus (0] (0] N
Silver lamprey Ichthyomyzon unicuspis o o N
Lake sturgeon Acipenser fulvescens | (0] N
Goldeye Hiodon alosoides N N N
Mooneye Hiodon tergisus N (0] N
Blacknose shiner Notropis heterlepis N N NT
Common carp Cyprinus carpio | | |
Emerald shiner Notorpis atheroides N N N
Fathead minnow Pimephales promelus N N NT
Flathead chub Platygobio gracilis (0] (0] N
Golden shiner Notemigonus crysoleucas N N NT
Lake chub Couesius plumbeus (0] (0]

Longnose dace Rhnichthys cataractae (0] N

Northern pearl dace Margariscus nachtriebi N N NT
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Table 7.2-4  Distribution of Fish Species in the RAA

Fish Species Presence
Fish Species Scientific Name Lake . o
Manitoba Lake St. Martin | Lake Winnipeg

Spottail shiner Notropis hudsonius N N N
Western blacknose dace Rhinichthys obtusus (0] (0] N
Longnose sucker Catostomus catostomus @) N N
Quillback Carpoides cyprinis N N N
Shorthead redhorse Moxostoma macrolepidotum N N N
Silver redhorse Moxostoma anisurum O N N
White sucker Catostomus commersonii N N N
Black bullhead Ameiurus melas N N N
Brown bullhead Ameiurus nebulosus N 0] N
Channel catfish Ictalurus punctatus N (0] N
Tadpole madtom Noturus gyrinus N (0] NT
Northern pike Esox lucius N N N
Central mudminnow Umbra limi N NT NT
Rainbow smelt Osmerus mordax o] o] |

Cisco Coregouns artedi N N N
Lake whitefish Coregonus clupeaformis N N N
Shortjaw cisco Coregonus zenithicus (0] (0] N
Trout perch Percopsis omiscomaycus N N N
Burbot Lota lota N N N
Brook stickleback Culea inconstans N N NT
Ninespine stickleback Pungitius pungitius N N N
Mottled sculpin Cottus bairdi N N N
Slimy sculpin Cottus cognatus (0] N N
Spoonhead sculpin Cottus ricei (0] (0] N
White bass Morone chrysops (0] | |

lowa darter Etheostoma exile N N NT
Johnny darter Etheostoma nigrum N N N
Logperch Percina caprodes N N NT
River darter Percina shumardi N N N
Sauger Sander canadensis N N N
Walleye Sander vitreus N N N
Yellow perch Perca flavescens N N N
Freshwater drum Aplodinotus grunniens N N N
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Table 7.2-4  Distribution of Fish Species in the RAA

Fish Species Presence

Fish Species Scientific Name Lake

Manitoba Lake St. Martin | Lake Winnipeg

Note: N=native; O=unknown from watershed; I=introduced; NT=native in tributaries; NTS=native in tributaries of south basin;
T=transplanted

Information derived from Appendix 7A, Table 7.2A-1.

Fish Habitat in the LAA
Watchorn Bay

The northeastern portion of Watchorn Bay has a relatively uniform gently sloping bottom reaching a depth
of 2.7 m approximately 750 m from shore (AAE Tech Services 2016). Substrate along the shoreline and
within approximately 1.0 m of the water’s edge are primarily (greater than 80%) gravel and cobble. Most
(90%) of the substrates at depths greater than 0.5 m and within 1 km of shore are sand, with areas of
scattered boulders, particularly in proximity to Mercer Creek (Appendix 7B, Figure 7.2B-4). Where depths
exceed 1.5 m, substrates consist of gravel, sand, and silt. Pockets of substrate consisting of coarser sand
and gravel occur at depths greater than 2.0 m. The shallow depths (Watchorn Bay Bathymetry shown in
Chapter 6, Appendix 6F, Figure 6F-7) and wave action in Watchorn Bay create conditions that mobilize
sediments, which likely makes the habitat suboptimal for spawning for most large bodies fish species in
Lake Manitoba (M. Forester Enterprises et al. 2017).

Aquatic vegetation was sparse in Watchorn Bay during spring and fall surveys in 2015 and 2016 (AAE
Tech Services 2016). However, isolated patches were present where water depths exceeded 2.0 m and
in localized areas near the mouths of Watchorn and Mercer creeks.

A total of 16 taxa from eight groups of benthic macroinvertebrates (BMI) were collected in Watchorn Bay
in 2015 (AAE Tech Services 2016). The most common group (55.50 individuals/m?) was mayfly larvae
(Ephemeroptera), followed by true fly larvae (Diptera; 36.75 individuals/m?), water mites (Trombidiformes;
26.70/m?) and scuds (Amphipoda; 21.90/m?). Round worms (Nematoda), caddisfly larvae (Trichoptera),
beetle larvae (Coleoptera) and true bugs (Hemiptera) were also present. The mean taxa richness was
5.30/sample with a mean density of 144 + 199 individuals/m? and a Simpson’s Diversity Index of 0.62.
Invertebrate density in Watchorn Bay in fall 2015 was lower than in Lake St. Martin in the falls of 2015
and 2018 and substantially lower than in Sturgeon Bay in fall 2018.

Watchorn Creek

Watchorn Creek flows into the south side Watchorn Bay at Watchorn Provincial Park (Appendix 7B,
Figure 7.2B-2). Its headwaters are a low-lying area west of Moosehorn, Manitoba. The creek can be
diverted into Spearhill Drain by closing a set of culverts located approximately 9 km upstream of the bay.
Spearhill Drain re-enters the Watchorn Creek approximately 4.5 km farther downstream where another
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set of operable culverts are located. When operated, these culverts isolate 4.0 km of Watchorn Creek to
the north of the road.

Riparian vegetation along the lower 5.0 km of Watchorn Creek is mixed grasses and cattails. During a
2015 survey, channel widths in Watchorn Creek ranged between 8.0 m and 11.0 m with thalweg depths
ranging between 0.5 m and 1.0 m (AAE Tech Services 2016). Water velocities ranged from stagnant to
0.14 m/s. Substrate composition was clay and silt, with some sand, gravel and cobble.

Long Lake and Reed Lake

Long Lake and Reed Lake have surface areas of 30 ha and 180 ha, respectively, and are situated north
of Spearhill Drain (Appendix 7B, Figure 7.2B-2). Both lakes are shallow with abundant aquatic vegetation
and marshy shorelines, Outflow direction from both lakes appears to be dependent on water levels, with
water draining north into Birch Creek during high water and south into the Spearhill Drain at all water
levels.

Both lakes likely support forage fish populations and possibly could support some large-bodied fish
species periodically depending on their connectivity to the Spearhill Drain. Data collected in 2011 and
2015 suggest there is a low possibility for groundwater inflows to both lakes, although some seepage may
occur (KGS 2016). Regardless of groundwater input, it is likely both lakes become anoxic during some
winters due to their shallow depth and abundant aquatic vegetation.

Fairford River

Fairford River upstream of the Fairford River Water Control Structure (FRWCS) is approximately 750 m
long and 330 m wide at the mouth tapering to 150 m wide at the control structure. At a water surface
elevation of 247.51m (CVGDZ28), depths in the river reach a maximum of 3.5 m within 20 m of the control
structure (see Fairford River bathymetry in Chapter 6, Appendix 6F, Figure 6F-1).

Fairford River downstream of the FRWCS is 15 km long (Appendix 7B, Figure 7.2B-2) and up to 5 m deep
immediately below the control structure, rising to 2.5 m deep approximately 200 m downstream.
Substrates in the river are characterized by limestone cobble in high velocity areas and organic material
and fine sediments in depositional areas (NSC 2003).

In response to concerns from local commercial and recreational fishers that fish could not pass upstream
through the FRWCS, a Denil fishway was installed during the winter of 1983-84. An attraction flume, with
a discharge capacity of 3 m®/s, was located beside the fishway entrance. The fishway has three flumes
with baffles, two resting pools and two vertical lift control gates. Studies conducted in the spring of 1987
(Derksen 1988) and in the fall of 2007 (Gillespie and Remnant 2008) showed that the Denil fishway can
pass several species of fish upstream to Lake Manitoba (e.g., white sucker, walleye and sauger).
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Pineimuta Lake

The north end of Pineimuta Lake consists mainly of meadow and potholes with emergent vegetation,
while the south end consists largely of an alluvial delta of Fairford River. The east shoreline is relatively
steep, gravelly and fringed with willow. Numerous embayments characterize the western shore.

The lake lies in the transition zone between sedge peat and deep moss-covered peat bogs in the
Interlake Till Plain. The productivity of the lake is dependent on the nutrients and sediments brought into
the lake by Fairford River, Partridge Creek and Homebrook Drain, which enters the lake at the northwest
end (DU 1978). Emergent aquatic vegetation is abundant in the lake and dominated by bulrush,
phragmites, lagreed, spangletop and cattail.

Only 15% of the lake could be surveyed in 2017 due to dense aquatic vegetation. Mean depth on the east
side the lake was approximately 2.0 m (at a water surface elevation of 244.92 m [CGVD28]). (Pineimuta
Lake bathymetry figure in Chapter 6, Appendix 6F-2). Substrates were predominantly mud (Appendix 7B,
Figure 7.2B-5). Chlorophyll a concentrations ranged from less than 0.50 ug/L to 19.5 pg/L with a mean of
5.84 ug/L, indicating that primary productivity in Lake Pineimuta was moderate (NSC 2016a).

Lake St. Martin

Lake St. Martin has two main basins separated by a narrows: a southwest basin and a northeast basin.
The total surface area of the lake is 34,900 ha. The southwest basin has a mean depth of 3.8 m and a
maximum depth of 6.4 m. Substrates in the central portion of the southwest basin are soft mud, silt and
clay with sand, gravel and boulders more prevalent in the southern end near the mouth of Fairford River,
in Birch Bay and along the northeastern shoreline. The smaller northeast basin has a mean depth of

1.8 m and a maximum depth of 3.7 m. Most substrates in the northeast basin are a mixture of silt, sand,
gravel and clay. Boulders and cobbles are present toward the eastern end. Areas of bare bedrock and
extensive gravel bars and boulders are present near the narrows.

Nearshore substrates where the proposed LSMOC will be located were not surveyed in 2017 (as can be
seen in Lake St. Martin bathymetry figure in Chapter 6, Appendix 6F-4) due to depth (less than 1 m).
Substrates in the nearshore area where the inlet of the proposed LSMOC would be located are
comprised of gravel and cobbles with occasional boulders (Appendix 7B, Figure 7.2B-6). Aquatic
vegetation in this area of the lake is limited due to these coarse substrates.

Due to its large surface area to volume ratio and its exposure to prevailing winds, Lake St. Martin does
not thermally stratify in summer. A solid ice cover occurs on the lake from November until April or May
(NSC and KGS 2015a). Dissolved oxygen concentrations in the main basins of the lake are generally
suitable for fish and other aquatic biota in winter. However, periods of reduced dissolved oxygen
concentrations have been known to occur, particularly in the shallow northeast end of the lake (Stone
1963). Areas near the outlet and in the narrows typically become ice free earliest in the spring.

Similar to Lake Manitoba, Lake St. Martin is phosphorus limited and mesotrophic (NSC 2016a). The
annual mean open-water chlorophyll a concentrations ranged from 3.5 pg/L to 7.0 ug/L (NSC 2016a). As
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is typical of Manitoba lakes (CAMP 2017), primary productivity is low in Lake St. Martin during the ice-
cover season (NSC 2016a).

Benthic macroinvertebrates have been sampled from three areas in Lake St. Martin due to their proximity
to the proposed inlet or outlet of the LMOC or LSMOC: Birch Bay, Harrison Bay, and the northeast basin
of Lake St. Martin. Birch Bay and Harrison Bay were sampled in fall 2015 (AAE Tech Services 2016),
while the northeast basin of Lake St. Martin was sampled in fall 2018 (NSC 2019b). Although there were
subtle differences in between areas, the benthic invertebrate community in all three locations was largely
of midge fly (Diptera: Chironomidae), phantom fly larvae (Diptera: Chaobroidae), mayfly larvae
(Ephemeridae), and amphipods. Less abundant taxonomic groups included aquatic worms (Oligochaeta),
water mites (Trombidiformes), caddisfly lavae (Tricoptera), dragonfly larvae (Odonata), true bugs
(Hemiptera) and leeches (Hirudinea). The mean taxonomic richness was higher in Birch Bay

(9.25 taxa/sample) and Harrison Bay (8.50 taxa/sample) than in the northeast basin of Lake St. Martin
(6.0 taxa/sample) but the mean density was higher in the northeast basin (897 individuals/m?) than in
Birch Bay (409 individuals/m?) and Harrison Bay (195 individuals/m?).

Birch Bay

Birch Bay is the southern-most embayment of Lake St. Martin and the location where the proposed outlet
of the LMOC would enter the lake. Maximum depth in the middle of the Bay is 5.0 m. A prominent gravel
reef extends across Birch Bay at the mouth of Birch Creek, rising to a depth of less than 1.0 m (AAE Tech
Services 2016). Depths in the marshy area near the mouth of Birch Creek are less than 1.0 m (AAE Tech
Services 2016) (Watchorn Bay Bathymetry figure in Chapter 6, Appendix 6F-7).

Substrates in Birch Bay are gravel and sand to a depth less than 2.5 m (AAE Tech Services 2016;
Appendix 7B, Figure 7.2B-6). At depths greater than 2.5 m, substrates transition to greater than 90%
sand. At depths greater than 3.0 m, gravel patches exist amongst the sand. Boulders are intermittently
present at depths less than 1.0 m and within 20 m of shore and along the reef that crosses the mouth of
Birch Creek. Aquatic vegetation was present in Birch Bay almost exclusively at depths less than 2.0 m
and was present in the highest density along the west and east shores and across the mouth of Birch
Creek (AAE Tech Services 2016).

Birch Creek and Headwater Lakes

Birch Creek is approximately 7 km long and drains a series of shallow, intermittent lakes (Goodison Lake,
Water Lake, and Clear Lake) north to Lake St. Martin at the southern end of Birch Bay. Apart from the
lowest 1 km of Birch Creek, which flows through a dense, grass and cattail marsh before entering Birch
Bay, much of the watercourse has been channelized. The creek has a consistent U-shaped cross-
sectional profile upstream of the marshy area and has an average width of 9.5 m and a maximum depth
of 0.95 m (AAE Tech Services 2016). Substrate composition is variable and included patches of silt,
sand, gravel, and cobble with some boulders. Riparian habitat is grasses and cattails. The adjacent land
use is almost exclusively livestock grazing and hay land.
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Woodale Drain flows into Birch Creek from the west approximately 3 km upstream from Lake St. Martin.
Flow is intermittent and the drain likely provides fish habitat only during high flow periods. Riparian
vegetation along the drain was terrestrial grasses (NSC 2019a).

The size and depth of Goodison Lake (260 ha), Water Lake (100 ha) and Clear Lake (25 ha) varies
annually and seasonally depending on local precipitation. Passage of large-bodied fish from Lake

St. Martin into these lakes would occur only during high flow events in Birch Creek. Data collected in 2011
and 2015 suggest there is a low possibility for groundwater inflows to these lakes, although some
seepage may occur (KGS 2016). Regardless of groundwater input, these lakes likely become anoxic
during winter due to their shallow depth and abundance of aquatic vegetation.

Clarks Lake (25 ha) drains into Birch Creek approximately 5.5 km upstream from Lake St. Martin through
a series of constructed drains.

Bear Creek

Bear Creek is a small Lake St. Martin tributary that enters the northeast basin, south of the proposed
Lake St. Martin Outlet Channel (Appendix 7B, Figure 7.2B-2). It was identified during the public
consultation process as an important spawning ground that could be affected by the Project. The creek is
approximately 4 km long with accessibility to fish depending on stream discharge. The lower 1 km of the
creek is characterized by slow-moving water that is less than 1 m deep with fine sediments and organic
material.

Dauphin River

Dauphin River is the natural outflow from Lake St. Martin. It is approximately 50 km long, originating at
the northern extent of Lake St. Martin and flowing into the north basin of Lake Winnipeg at Sturgeon Bay.
Most of the river is relatively shallow and swiftly flowing. The river is situated in Palaeozoic formations and
substrate is typical of the region consisting of sand, gravels and cobbles.

Detailed bathymetry of the lower reaches of Dauphin River collected from fall 2011 to 2014 generally
showed similar overall depths among years and seasons (NSC and KGS 2015a) (Dauphin R. Bathymetry
figure in Chapter 6, Appendix 6F-5). The shallowest depths (less than 2 m) were generally located in the
vicinity of the confluence with Buffalo Creek and along the south shore. Depths were higher along the
north shore and increased up to 6 m towards the river mouth. Small-scale differences in bed elevation
caused by erosion and deposition were noted between years, reflecting the naturally occurring and
dynamic sediment transportation processes occurring in the river (NSC and KGS 2015a).

Substrates in the lower Dauphin River in 2011, 2013, and 2014 were consistently characterized by hard
compacted, large-grained materials regardless of construction or operation of the EOC (NSC 2016b).
Gravels and cobbles were particularly abundant, being approximately 50% of the total substrate in all
surveys. Less than 0.1% of the substrates in the total mapped area of the river were sand. Substrates
near the confluence of Buffalo Creek and Dauphin River were limestone shelves and cobbles and
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boulders. Only in the final lower kilometer of the river are gravel and sand substrates dominant (NSC
2016b).

At discharges between 58 m3/s and 527 m®/s in 2011, average water velocity in the lower Dauphin River
ranged from 0.5 m/s to 1.6 m/s (NSC and KGS 2015a). Within this velocity range, sand and smaller
substrates are transported in suspension into Sturgeon Bay. At the higher end of this range, gravels and
cobbles are transported to Sturgeon Bay as bed load (NSC and KGS 2015a).

Big Buffalo Lake and Buffalo Creek

Big Buffalo Lake (55 ha), Little Buffalo Lake (5 ha), several unnamed ponds, and three intermittent creeks
form the headwaters of Buffalo Creek, a tributary of the Dauphin River. Prior to operation of the EOC in
2011, water depth in Big Buffalo Lake ranged between 1.0 and 2.0 m, with a mean depth of 1.7 m (NSC
2016a). Aquatic vegetation (Potamogeton sp.) occurs throughout the lake but is considerably less dense
in the central portion compared to nearshore areas. Shoreline vegetation consists largely of shrub
wetlands comprised of sedges (Carex sp.), cattails (Typha sp.), and bulrushes (Scirpus sp.). Trees are
rare.

Natural inflow to Big Buffalo Lake consists of local run off from surrounding wetlands and, possibly,
groundwater. Water temperature and dissolved oxygen concentrations in August 2011 were 19°C and

8 mg/L, respectively, both of which are suitable for fish. However, the lake becomes anoxic in winter due
to oxygen demand from decomposition of dead vegetation; dissolved oxygen concentrations were less
than 0.5 mg/L in the winters of 2012/2013 and 2013/2014 (NSC 2015a). Substrates in the lake have a
deep layer of loosely compacted organic sediments. Access to the lake by large bodied fish is likely
periodic and dependent on flows and beaver activity in Buffalo Creek.

Buffalo Creek flows for approximately 15 km from Big Buffalo Lake to its confluence with Dauphin River.
For the first 4 km downstream from Big Buffalo Lake, Buffalo Creek flows through a sparsely treed
wetland/bog complex that includes Little Buffalo Lake. Downstream of Little Buffalo Lake, the creek flows
in a defined channel with channel widths between 7 m and 12 m with water depths typically less than 1 m.
Two small intermittent creeks converge with Buffalo Creek as it exits Little Buffalo Lake. These
watercourses drain a peat bog and are not well defined. Downstream of these watercourses, the
properties of gradient, flow, and habitat diversity in Buffalo Creek increases.

A wide variety of habitat types (i.e., run, pool, and riffle), as well as numerous beaver dams, exist in
Buffalo Creek. Prior to operation of the EOC, the average wetted width was 13 m, average depth was
0.65 m and average water velocity was 0.74 m/s. The beaver dams create pools with soft substrates and
impede fish passage at low flows. Instream vegetation exists throughout Buffalo Creek and riparian
vegetation is dense and composed of grasses immediately adjacent to the creek and shrubs and trees
further up both banks.

Operation of the EOC in 2011/2012 increased the wetted area of Big Buffalo Lake and the surrounding
bog complex by 97% (NSC 2015a). Wetted widths, depths, and water velocities in Buffalo Creek also
increased. Increased flow through Big Buffalo Lake eroded the organic substrates from much of the lake
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bottom, exposing underlying coarser aggregates in some areas. Some of this eroded material was
deposited in Little Buffalo Lake, surrounding bog, and Buffalo Creek, while the smallest and lightest
material was transported downstream to Dauphin River and Sturgeon Bay.

Following operation of the EOC in 2011, the extent of fish habitat in Big Buffalo Lake, Little Buffalo Lake,
and the bog complex was similar to that which was available prior to operation of the channel (NSC
2015a). However, many of the trees and shrubs surrounding the lake had died and substrate composition
in Big Buffalo Lake changed from loosely compacted organic sediments to coarser gravels and fine
mineral sediments at most sites surveyed in August 2014 (NSC 2015a).

Habitat in Buffalo Creek was altered by operation of the EOC in 2011. This included a widening of the
channel and the addition of approximately 3 ha of new run habitat and 2 ha of new pool habitat and the
loss of approximately 1 ha of beaver pond habitat downstream of the bog complex. Channel width
increased to between 6 m and 20 m within 3 km of the bog and up to 12 m wide closer to Dauphin River.
Areas of channel erosion and bank slumping were observed (NSC 2015a) and fine substrates in the
creek were largely removed, leaving gravels in much of the run/pool habitats. However, these coarser
substrates are covered by fines over time. Additionally, grasses and sedges have since re-established in
the riparian area adjacent to Buffalo Creek.

Sturgeon Bay

Sturgeon Bay is located on the southwest side of the north basin of Lake Winnipeg. It is a shallow bay
with a maximum depth of approximately 11 m (EC/MWS 2011). Turbidity in the bay is often high due to
wind-driven sediment re-suspension (McCullough et al. 2001).

Bottom substrates in a band along the southwest shore of Sturgeon Bay between Dauphin River outflow
and Willow Point are generally gravel and cobble or a mixture of gravel, cobble and fines (Appendix 7B,
Figure 7.2B-7). Areas farther offshore were composed entirely of clay, silt, and sand, with gravel and
cobble substrates occurring infrequently in small isolated locations. In general, the abundance of sand
decreased with increasing distance from shore, while the reverse was true for silt and clay (NSC 2015a).

Operation of the EOC between 2011 and 2015 introduced large volumes of suspended sediment into
Sturgeon Bay. While repeated sampling between 2011 and 2015 showed that the distribution of major
substrate classes over most of Sturgeon Bay did not substantially change, particle size analyses
indicated that the silt component increased throughout the bay due to operation of the EOC (NSC 2016b).
In particular, substrate composition near the Dauphin River outlet underwent the largest changes since
operation of the EOC in 2011 (NSC 2016b). Between 2011 and 2013, fine clay and silt were deposited
over much of the coarser substrate that occurred north of the river mouth. However, gravel, cobble, and
boulders persisted northeast of the river mouth, albeit with a higher proportion of gravel. Substrate
conditions near the river mouth have remained relatively consistent since 2013 (NSC 2016b).

The water quality in Sturgeon Bay is moderately nutrient rich, low to moderately turbid, slightly alkaline,
hard to very hard, and well oxygenated (NSC and KGS 2015b). Sturgeon Bay is phosphorus limited and
chlorophyll a concentrations measured in 2011 (7.0 ry productivity in
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the bay is moderate (NSC 2016a). Conductivity in the bay varies depending on proximity to the Dauphin
River outlet.

A total of 11 taxa from six groups were collected in Sturgeon Bay in fall 2018 (NSC 2019b). The most
common group captured was aguatic worms (Oligochaeta; 7,122 individuals/m?), followed by finger clams
(Pisidiidae; 3,695/m?) and midge fly larvae (Chironomidae; 2,355/m?). The remaining groups included
aquatic snails (Gastropoda; 807/m?), caddisfly larvae (Tricoptera; 242/m?) and mayfly larvae
(Ephemeroptera; 96/m?). Taxonomic richness at the family level was 8.7 + 1 .3 with a mean total density
of 14,411 individuals/m? (+ 5991) and a Simpson’s Diversity Index of 0.65. The benthic invertebrate
community of Sturgeon Bay in 2018 was similar, albeit lower density than the benthic invertebrate
community observed in 2011 and 2013 (NSC 2016b).

Fish Community of the LAA

Of the 54 species that could occur within the RAA, 38 have been captured within the LAA during studies
related to the EOC or the Project. The following sections present a summary of the current knowledge of
the fish community in waterbodies and watercourses in the LAA. Sections are ordered geographically

from upstream to downstream (i.e., Watchorn Bay in Lake Manitoba to Sturgeon Bay in Lake Winnipeg).

Watchorn Bay and Tributaries

Yellow perch were the most abundant species captured during a boat electrofishing survey conducted in
Watchorn Bay in spring 2016. The survey yielded 2.37 fish/min with yellow perch accounting for almost
half of the catch (AAE Tech Services 2016; Appendix 7A, Table 7.2A-3). It is likely that yellow perch use
Watchorn Bay for spawning.

Index gill nets set in Watchorn Bay in fall 2015 yielded 13.6 fish/100 m/hour with lake whitefish comprising
92% of the total catch (AAE Tech Services 2016). Approximately 50% of these lake whitefish were
sexually mature suggesting that lake whitefish spawn in the area (AAE Tech Services 2016). It is likely
that lake whitefish spawning occurs offshore in areas where eggs would be protected from ice scouring,
substrate resuspension and oxygen depletion.

Index gill nets set in spring 2016 yielded 18.24 fish/100m/hour with catches dominated by white sucker
(80%) and, to a lesser extent, northern pike (14%) and walleye (2%) (AAE Tech Services 2016). Many of
these fish were sexually mature (Appendix 7A, Table 7.2A-3) and, because larval walleye and white
sucker were also captured in neuston tows during early June (AAE Tech Services 2016), it is likely that
northern pike, walleye, and white sucker species spawn in Watchorn Bay or in tributaries flowing into
Watchorn Bay.

White sucker, walleye and northern pike are known to migrate into Watchorn Creek in spring to spawn. In
fact, the number of white suckers moving up Watchorn Creek is large enough to support a commercial
trapping operation approximately 4 km upstream from the mouth (AAE Tech Services 2016).
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Walleye, yellow perch, northern pike, and white suckers also use Mercer Creek, another Watchorn Bay
tributary located west of Watchorn Creek, to spawn. White suckers will use at least the lower 13.5 km of
Mercer Creek to spawn (AAE Tech Services 2016). However, use of Mercer Creek by spawning white
sucker is dependent on spring run-off conditions. Low runoff during spring 2018 restricted use of the
creek for spawning to the lower 2 km (NSC 2019a). In most years, Mercer Creek supports a commercial
trapping operation approximately 600 m upstream from the mouth.

Although specific data are lacking, other large bodied species such as shorthead redhorse, quillback and
several forage species may also spawn in Watchorn Bay during spring and summer. Suitable habitat
exists in the wetlands adjacent to and between Watchorn and Mercer creeks for carp, northern pike, and
yellow perch spawning.

Mercer and Watchorn creeks and the nearshore habitat and shallow bays of Watchorn Bay likely provide
rearing habitat for juvenile northern pike, white sucker, yellow perch, and walleye and for many forage
species throughout the year. Large-bodied species use of these areas is likely transitory because fish can
access habitats throughout the lake for foraging and overwintering.

Fairford River and Inlet Area

Upstream movement of fish from Lake St. Martin to Lake Manitoba through Fairford River is facilitated by
a Denil fishway located in the FRWCS. This fishway provides upstream movement at all flows. A study
conducted by Katapodis et al. (1991) in spring 1987 captured 8,871 fish moving upstream through the
Denil fishway in the FRWCS (Appendix 7.2A-4). White sucker (57%), walleye (26%) and sauger (10%)
made up 93% of the fish captured. Cisco, shorthead redhorse and carp were most of the remaining fish.
Sexually mature white sucker accounted for 28% of the fish moving upstream in May. Large numbers of
walleye and sauger also moved upstream in May and June, but not for spawning because water
temperatures were already above preferred spawning temperatures (approximately 6°C) and few were in
spawning condition. Approximately 8% of all upstream migrants captured in spring 1987 returned
downstream later in the year (Katapodis et al. 1991).

Twenty-two percent of the 2,313 walleye tagged moving through the fishway in 1987 were later
recaptured in Lake Manitoba, primarily from the north end of Portage Bay and near Steeprock (Derksen
1988). Some walleye moved into Basket Creek at the north end of the lake and Swan Creek at the south
end of the lake to spawn. Less than 2% were recaptured in the northwest portion of Lake Manitoba and in
Waterhen Lake.

Use of Fairford River by fish in fall is relatively unknown. However, a hoopnetting survey conducted below
the dam from October 2-11, 2007 yielded 87 upstream migrating fish comprised of nine species (Gillespie
and Remnant 2008). Cisco were most abundant fish species comprising 42.5% of the catch. Small
numbers of yellow perch, freshwater drum, northern pike, burbot, walleye, white sucker, black bullhead
and quillback were also captured. Large mesh index gillnet catches yielded northern pike (54%), carp
(16%), walleye (15%), shorthead redhorse (9%), white sucker (4%) and single cisco and freshwater drum
(Gillespie and Remnant 2008). Small mesh index gill nets yielded emerald shiner, spottail shiner, yellow
perch and northern pike.
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Index gillnetting surveys conducted above the FRWCS in fall 2007 had a catch-per-unit-effort (CPUE) of
0.96 fish/100 m/hour and yielded 72 fish comprised of walleye (32%), yellow perch (26%), white sucker
(19%) and spottail shiner (7%). Small numbers of shorthead redhorse, lake whitefish, northern pike,
freshwater drum, cisco and carp were also captured (Gillespie and Remnant 2008; Appendix 7A,

Table 7.2A-4).

Spring boat electrofishing in the bay south of the Fairford River inlet in 2016 yielded 2.02 fish/minute, with
yellow perch accounting for more than half the catch (AAE Tech Services 2016) (Appendix 7A,

Table 7.2A-4). Index gillnetting in this area in spring 2016 yielded 12.78 fish/100 m/hour (AAE Tech
Services 2016) with white sucker comprising the majority (80%) of the catch, followed by northern pike
(14%). Index gillnetting in fall yielded 7.8 fish/100 m/hour with northern pike (52%) comprising most of the
catch, followed by white sucker (30%) and lake white fish (17%). Most northern pike, white sucker and
walleye captured in spring 2016 and all lake whitefish captured in fall 2016 were in spawning condition,
suggesting that spawning occurs in the area.

Downstream movement of fish from Lake Manitoba into Fairford River and over the Fairford Dam is likely
highest during high flows. However, the magnitude of these downstream movements is unknown.
According to Katapodis et al. (1991), commercial fishers on Lake Manitoba expressed concerns as early
as 1963 that walleye were leaving Lake Manitoba through the Fairford River and were unable to return
because of inadequate fish passage. However, evidence to support this assertion is not strong as
commercial catches of walleye in Lake Manitoba had been declining since 1950, 10 years prior to
construction of the FRWCS.

Pineimuta Lake

Little is known about fish use of Pineimuta Lake. It is expected that many of the fish species known to
occur in Fairford River and Lake St. Martin would also use the lake, particularly those species that prefer
shallow, soft bottom habitats with an abundance of aquatic vegetation. The lake would be expected to
provide abundant foraging habitat for species such as suckers, carp, northern pike, stickleback, central
mudminnow, bullheads, and fathead minnow. Carp, northern pike, stickleback, fathead minnow, and
central mudminnows likely spawn in the lake as well. Use of the lake for overwintering is probably limited
by shallow depth and low oxygen levels, particularly in low water years.

Lake St. Martin and Tributaries

Current knowledge of the Lake St. Martin fish community is based on boat electrofishing, gillnetting, and
hoopnetting surveys conducted between 2012 and 2018 (AAE Tech Services 2016; NSC 2016c, 2019c).
A total of 4,466 fish, from 20 species, were captured by large- and small-mesh experimental index
gillnetting and boat electrofishing in Lake St. Martin from 2012-2018 (Appendix 7A, Table 7.2A-5).

White sucker (31%) were the most abundant species captured, followed by yellow perch (16%), northern
pike (12%), and spottail shiner (10%). Lake whitefish and cisco were seasonally abundant, comprising
over half of fall gilinet catches near the Narrows in 2014 (NSC 2016c), more than 70% of gillnet catches
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in Harrison and Birch bays in fall 2015 (AAE Tech Services 2016; Appendix 7A, Table 7.2A-5), and 79%
of the gillnet catch in the north basin during fall 2018 (NSC 2019c).

During spring, sexually mature white sucker, northern pike, shorthead redhorse and yellow perch have
been captured throughout the lake. Catches of larvae in neuston tows in Harrison and Birch bays in
spring 2016 were comprised almost exclusively of white sucker (93%) and walleye (less than 7%) (AAE
Tech Services 2016) suggesting these species spawned nearby. Large numbers of larval yellow perch
drifted out of Lake St. Martin into the EOC in 2012, indicating that yellow perch spawning occurs in the
lake.

White sucker have been observed spawning in Bear Creek in spring (NSC 2016c¢), a tributary which
enters the north basin of Lake St. Martin across from the inlet to the proposed LSMOC (Appendix 7A,
Table 7.2A-5). Northern pike and white sucker are known to use Harrison Creek for spawning and
northern pike, white sucker and walleye are known to use Birch Creek for spawning (AAE Tech Services
2016). The number of white sucker using Birch Creek in spring is sufficient to support a commercial
trapping operation (AAE Tech Services 2016).

Lake whitefish are known to spawn on gravel bars in the northeast basin of Lake St. Martin and in the
narrows between basins in fall (Stone 1965; Cook and MacKenzie 1979; Kristofferson and Clayton 1990).
However, captures of sexually mature lake whitefish in Harrison and Birch bays during the fall of 2015
(AAE Tech Services 2016) suggest that spawning areas may be more widespread than just the northeast
basin. Lake St. Martin is reported to have an abundance of groundwater upwellings (Einarson 2018, pers.
comm.), which may be a key attribute of lake whitefish spawning habitat in the lake.

Spring neuston tows conducted annually in the north basin of Lake St. Martin from mid-April to early July
in 2012 to 2018 captured larval fish, which positively confirmed the successful spawning of the following
species in Lake St. Martin: catostomids (white and longnose sucker and shorthead redhorse), percids
(yellow perch, darters and walleye), cyprinids, coreonines (lake whitefish and cisco), gasterosteids
(stickleback) and trout perch (NSC 2016c; NSC 2019c; Appendix 7A, Table 7.2A-6). Coregonine larvae
were most abundant just after ice break up with increasing abundance of percids, catostomids and
cyprinids as the season progressed (NSC 2016c; NSC 2019b).

It was noted by Interlake Reserves Tribal Council during the Indigenous engagement process that the
species composition of Lake St. Martin has changed since the channels and water control structures were
constructed (see Section 7.2.1.2). Species that were not previously encountered, such as bullhead, are
now being captured in Lake St. Martin.

Dauphin River

Historically, walleye, lake whitefish, sauger, northern pike, burbot, suckers, yellow perch, cisco, and
freshwater drum have been recorded as occurring in Dauphin River (Doan 1961). Fish species known to
occur in the river as of 2016 are listed in Appendix 7A, Table 7.2A-1.
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During recent surveys, white sucker and shorthead redhorse have been the most abundant species
captured in the spring (NSC 2016c; Appendix 7A, Table 7.2A-7) and these species are known to use the
river for spawning. Evidence includes the capture of sucker eggs on egg mats set near its confluence with
Buffalo Creek (NSC 2016c¢) and the capture of larval suckers in drift nets set in the river in spring (NSC
2016c¢) (Appendix 7A, Table 7.2A-8).

Carp, freshwater drum, northern pike, percids (walleye, sauger, yellow perch), and white bass were also
relatively abundant in the river in spring. The capture of larval minnows, sculpins and percids (walleye,
sauger, yellow perch, and darters) in drift nets NSC 2016c) indicates that these species spawn in the
Dauphin River or in Lake St. Martin (Appendix 7A, Table 7.2A-8). Species such as white bass, carp and
freshwater drum become more prevalent in the river as water temperatures warm and suckers, percids
and pike move back downstream to Sturgeon Bay.

Historically, a large spawning run of walleye occurred in Dauphin River at spring break-up (Doan 1945;
Pollard 1975). These fish were known to gather in the lower part of the river during late winter and remain
there until ice-off, presumably in preparation for spawning in spring. However, more recently, walleye
have never comprised more than 1% of the catch in the river in any season (NSC 2016c; Appendix 7A,
Table 7.2A-7); walleye eggs have not been recovered in egg mats and only 1% of all larval fish captured
in drift nets set in the river in spring between 2012 and 2015 were percids (NSC 2016c; Appendix 7A,
Table 7.2A-8). These data suggest that, at present, there is no significant walleye spawning run in the
river.

Lake whitefish from Lake Winnipeg have long been reported to migrate up Dauphin River each fall to
spawn in Lake St. Martin. Cook and MacKenzie (1979) suggested that lake whitefish return to Lake

St. Martin in successive years. It has also been reported that some of these fish may spawn in the river
itself (Stone 1965; Cook and MacKenzie 1979; Kristofferson and Clayton 1990; Traverse 1999). More
recent studies have confirmed that lake whitefish use Dauphin River for spawning and as a migration
route to Lake St. Martin in fall. This includes the capture of lake whitefish eggs on egg mats during
operation of the EOC each fall between 2011 and 2015 (NSC 2016c), the capture of larval coregonines in
drift traps in spring, and the capture of adult lake whitefish in the river at rates between 5 to 42 fish/minute
during fall surveys conducted between 2011 and 2014 (Appendix 7A, Table 7.2A-7). These high capture
rates indicate very high fall densities of adult whitefish in Dauphin River each year.

Kristofferson and Clayton (1990) noted that the lake whitefish population using Dauphin River exhibits
differences in morphological characteristics and allelic frequencies compared to other lake whitefish
stocks in Lake Winnipeg. Mark-recapture studies suggest that the range of Dauphin River/Lake St. Martin
subpopulation may be localized (Cook and MacKenzie 1979).

Low abundance of carp, freshwater drum and white bass in the river in fall suggests that these species
return to Lake Winnipeg to overwinter.
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Big Buffalo Lake and Buffalo Creek

Yellow perch, northern pike, white sucker, and golden shiner were captured in Big Buffalo Lake during an
index gillnetting survey conducted in spring 2011 (Appendix 7A, Table 7.2A-9; NSC 2016c). Yellow perch
were by far the most abundant species present, accounting for 87% of the catch. Most were young
juveniles (1+ years) suggesting that perch spawning occurs in the lake. Young-of-the-the-year (YOY)
minnows (i.e., forage fish) were also observed in large numbers in areas with abundant aquatic
vegetation but could not be captured for species identification.

While densities of fish were similar or higher in follow-up spring surveys of Big Buffalo Lake conducted in
2012, 2013, 2014 and 2015 (NSC 2016c), yellow perch numbers were substantially reduced or absent
following operation of the EOC in 2011 (Appendix 7A, Table 7.2A-9). Catches in these years were instead
dominated by white sucker and northern pike. Other fish species captured in Big Buffalo Lake in the
spring or fall of 2012, 2014, and 2015 when the EOC was operational included adult lake whitefish, cisco,
freshwater drum, longnose sucker, shorthead redhorse, and carp in spring 2015 (NSC 2016c).

Nine species of fish and large numbers of YOY minnows were observed and captured while backpack
electrofishing in Buffalo Creek in August 2011, prior to the operation of the EOC (NSC 2016c;

Appendix 7A, Table 7.2A-10). The most abundant species were central mudminnow, northern pearl dace,
and juvenile white sucker. Catches in upper Buffalo Creek near the bog complex and downstream at the
confluence with the Dauphin River, where backwater effects occurred, were dominated by central
mudminnow and northern pearl dace. In the free-flowing lower portion of the creek, where habitat was
more typically riffle, longnose dace and slimy sculpin were more abundant. Similar species diversity was
observed in spring 2014, but fish densities were lower than in 2011, primarily due to a reduction in the
number of central mudminnow and northern pearl dace captured in backwater habitats.

Besides yellow perch, spawning by coregonines (i.e., lake whitefish, cisco), suckers, minnows,
sticklebacks, and northern pike has been confirmed in Buffalo Creek and/or Big Buffalo Lake by the
capture of eggs on egg mats or larval fish in drift nets set in Buffalo Creek. Coregonine eggs were
captured on egg mats set in the lowest reach of Buffalo Creek in fall 2011, either just before or while the
EOC was operating (NSC 2016c). However, no eggs were captured in spring 2013 or 2014. The larval
fish catch in spring 2012 was large numbers of suckers and minnows, as well as sticklebacks,
coregonines, yellow perch, sculpins, and northern pike (Appendix 7A, Appendix 7.2A-8). Substantially
fewer larvae were captured in the creek in the springs of 2013, 2014 and 2015.

Densities of larval coregonines did not vary from the EOC downstream through Buffalo Creek in 2015
(NSC 2016c). In contrast, densities of larval minnows and suckers were much higher in the lower portion
of Buffalo Creek. These data suggest that the coregoine larvae originated in the EOC or in Lake

St. Martin, while the minnow and sucker larvae originated throughout the system.

Sturgeon Bay

All fish species found in the RAA and Lake Winnipeg have the potential to inhabit Sturgeon Bay.
However, there are several species that have only been found in the south basin or on the east side of
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Lake Winnipeg and are unlikely to occur in the LAA. Fish species with distributional ranges that are
known to include Sturgeon Bay are listed in Appendix 7A, Table 7.2A-1.

Walleye, yellow perch, white sucker, shorthead redhorse, and northern pike were consistently captured
during standard index gillnetting conducted annually each summer between 2008 and 2016 in Sturgeon
Bay (Appendix 7A, Table 7.2A-11). Other species captured during at least one year of sampling included
sauger, white bass, rainbow smelt, lake whitefish, cisco, mooneye and black bullhead. Yellow perch,
spottail shiner, troutperch, rainbow smelt and log perch were the most abundant species captured in
small mesh index gill nets during this same period. Walleye, white sucker, northern pike, shorthead
redhorse, cisco, lake whitefish and emerald shiner comprised the remainder of the catch. The annual
CPUE for large mesh nets averaged 2.49 fish/100m/hour. The annual small mesh CPUE averaged
22.43 fish/100 m/hour. Of note is a decrease in abundance of rainbow smelt during this period; rainbow
smelt were not captured in small mesh gill nets in 2016 and have not been captured in large mesh nets
since 2013.

Spring index gillnetting conducted in Sturgeon Bay from the Dauphin River mouth south to Willow Point
between 2012 and 2018 yielded between 259 and 873 fish annually and CPUEs of 10.0 to 68.5 fish/100
m/hour (Appendix 7A, Table 7.2A-11). The most abundant fish species captured in spring in this area of
Sturgeon Bay were yellow perch (up to 83% of the total catch in some years) followed by northern pike,
walleye and white sucker (each comprising up to 39% of the catch in some years), and shorthead
redhorse (comprising up to 10% of the catch in 2018). Coregonines comprised 12% of the catch in 2012
but no more than 1% in other years.

Spring neuston tows in Sturgeon Bay yielded larval goldeye/mooneye, suckers, minnows, northern pike,
lake whitefish/cisco, trout-perch, sticklebacks, white bass and walleye/sauger/perch (NSC 2016c NSC
2019d; Appendix 7.2A, Table 7.2A-6). Abundance of each taxa varied with water temperature and date,
with coregonines being more abundant earlier in spring and goldeye/mooneye and white bass being more
abundant later in June. The presence of larvae of these species suggests that spawning occurs nearby,
either in Sturgeon Bay itself or in local tributaries.

Fall index gillnetting was conducted in this same area of Sturgeon Bay between 2011 and 2018
(Appendix 7A, Table 7.2A-11). Coregonines were generally the most abundant species, comprising
between 34% and 62% of the total catch, with yields of between 46 and 333 fish annually and CPUEs of
4.2 fish/100 m/hour to 10.4 fish/100 m/hour (NSC 2016c; NSC 2019d). Northern pike and white sucker
were the next most abundant species, each comprising between 9% and 39% of the catch. Shorthead
redhorse comprised up to 10% of the catch depending on the year.

The proportion of lake whitefish captured in fall gilinets set near the Dauphin River mouth was higher than
those set near Willow Point in all years. Most lake whitefish captured were adult fish in a pre-spawn
condition, including those fish captured near Willow Point. Captures of small numbers of coregonine eggs
on egg mats set between the Dauphin River mouth and Willow Point in the fall of 2012, 2013 and 2014
(NSC 2016c) suggest that spawning occurred nearby.
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Traditional Knowledge

Chapter 9 (Section 9.6) provides information on traditional land and resource use. Although primary
sources of Traditional Knowledge for the Project area are limited to those Indigenous groups that have
been engaged by Manitoba Infrastructure to date (see Section 7.2.1.2) and, therefore, do not necessary
include all potentially affected groups or specific information from the LAA, a preliminary list of fish
species that are traditionally important for local Indigenous groups has been compiled. This list, in no
order of importance, includes sturgeon, white sucker, whitefish, carp, northern pike, channel catfish,
burbot, perch, sauger, walleye, and trout (species not specified).

Habitat Use and Life History Characteristics of Focal Species
Walleye

Walleye are widely distributed throughout the RAA and LAA.

Walleye spawn during spring shortly after ice-out when water temperatures approach 6°C. Spawning can
occur in streams and lakes and preferred spawning habitats include gravel bottomed pools above riffles in
streams or along wind exposed rocky/gravel shoreline and shoals in lakes. Spawning in tributaries
generally occurs earlier than in lakes because of the higher water temperatures associated with spring
run-off. Eggs are broadcast and fall into crevices in the substrate (Scott and Crossman 1973).

Important known or suspected walleye spawning locations in the RAA include Basket and Swan creeks,
the Whitemud and Waterhen rivers, and other tributaries of Lake Manitoba and Mantagao River,
Limestone Bay, and tributaries of the north basin of Lake Winnipeg. Specific spawning locations in the
LAA are Watchorn and Birch creeks. Historically, Dauphin River was thought to be an important spawning
area, although recent data suggests numbers of fish using the river for spawning are low.

After hatching, larval walleye emerge from the gravels and drift downstream with currents. When their
yolk sac is depleted, they become planktivorous, eventually shifting to larger insects and then to small fish
(Stewart and Watkinson 2004). They are primarily piscivorous after their first year. By the latter part of the
summer, young walleye move towards the bottom and are generally found in 6 m to 9 m of water (Scott
and Crossman 1973). They actively seek the shelter of dim light during periods of strong light intensities
in clear waters (Scherer 1971; Ryder 1977 in McMahon et al. 1984) and, by day, are often found in deep
or turbid water or in contact with substrates under cover of boulders, log piles, or dense beds of
submerged vegetation.

There is abundant walleye rearing habitat in near shore and open-water areas throughout the RAA and
LAA. The turbid waters of Lake Manitoba and Lake Winnipeg provide ideal cover for juvenile walleye.
Although not specifically targeted, no walleye less than 195 mm in length were captured in the LAA during
fisheries investigations conducted from 2011-2016 (AAE Tech Services 2016; NSC 2016c¢; NSC 2019 c,
d). However, approximately 6% of the 2018 index gillnetting catch from Lake St. Martin was walleye less
than 200 mm in length (NSC 2019c), indicating that it is a rearing area for walleye.
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In the turbid waters of the RAA and Lake St. Martin, walleye are generally open-water foragers, often
travelling in schools at depths between 3 m and 10 m and feeding on whatever fish are available. As
abundance has increased over the past 20 years, rainbow smelt have become increasingly important in
the diet of Lake Winnipeg walleye, particularly in the north basin. Emerald shiner, spottail shiner, yellow
perch and cisco also are an important portion of the diet.

Walleye overwinter in lakes and rivers where water velocities are relatively low and oxygen levels are
sufficient to sustain them until spring. Lake Manitoba and Lake Winnipeg provide ideal overwintering
habitat for walleye. Lake St. Martin provides good overwintering habitat in most years, except during
extremely low water levels when ice thickness and low oxygen levels may become limiting (Cober 1967).
Adult walleye will often move to spawning locations under the ice.

Walleye in the RAA generally do not undertake extensive migrations but will move into local tributaries to
spawn. For example, some fish marked in Lake St. Martin and Dauphin River moved upstream as far as
the Waterhen and Fairford rivers and downstream as far as Sturgeon Bay (NSC 2016c). Fish marked in
Sturgeon Bay moved throughout Lake Winnipeg (NSC 2016c). Derksen (1988) reported 2,313 adult
(greater than 300 mm in length) walleye moving through the Fairford Dam fishway from May 6 to June 12,
1987. A total of 216 were recaptured, of which the largest proportion (78%) were recaptured locally either
a second time in the fishway or from Fairford River below the dam. The remaining walleye were
recaptured in Lake Manitoba, mostly from the Portage Bay, Steeprock and the Narrows.

Lake Whitefish

Lake whitefish are abundant in the RAA, and particularly in the north basin of Lake Winnipeg. The
species is somewhat less abundant in the shallower waters of the Lake Manitoba. In the north basin of
Lake Winnipeg, there are six genetically distinct lake whitefish populations (Mavros 1992). This suggests
that these populations home to their respective spawning areas, with limited interbreeding, and they also
have distinct feeding areas (Stewart and Watkinson 2004).

Lake whitefish are fall spawners, but do not necessarily spawn every year. Pre-spawning aggregations in
the north basin of Lake Winnipeg begin in mid-September (Green and Derksen 1987). Fish in spawning
condition first appear at in early October at temperatures between 10°C and 5°C. Spawning occurs in
lakes or rivers, typically over gravel substrates. However, spawning can also occur over sand or
mud/clay/detritus. Eggs are broadcast over the substrate and hatch five to six months later in April or May
(Scott and Crossman 1973). Larvae emerge at ice out and move up in water column. After the yolk sac is
absorbed, they become demersal (Scott and Crossman 1973).

A large spawning migration of lake whitefish occurs up Dauphin River and into Lake St. Martin during fall.
Adults are thought to move back downstream under the ice after spawning or in very early spring. There
is little evidence of movement up Fairford River during fall or through the Denil fishway into Lake
Manitoba. However, this may also be an artifact of low sampling effort as some local fishers have
reported substantive movements into Lake Manitoba, particularly in the fall of 2017 (Benson pers. comm.
2018). There is no evidence of significant post-spawning downstream movements of adult lake whitefish
from Lake Manitoba. However, this also may be due to lack of fishing effort.
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Known lake whitefish spawning areas in the LAA include the Dauphin River, Watchorn Bay, and Lake St.
Martin, as far south as Birch Bay (NSC 2016c, 2019d; AAE Tech Services 2016b). Lake St. Martin is
reported to have an abundance of ground water upwellings (Einarson, 2018 pers. comm.) which, although
unproven, may be a key attribute of lake whitefish spawning success in the lake by providing thermal
regulation over the winter incubation period and reducing mortality due to ice forming to the bottom. Local
knowledge suggests that spawning may also occur in Sturgeon Bay. However, lake whitefish in post-
spawn condition have not been captured in Sturgeon Bay during late fall experimental gillnetting
programs to support this.

Juvenile whitefish generally leave shallow inshore waters by early summer and move into deeper water.
This is supported by the relatively few juvenile lake whitefish captured in the LAA during baseline studies
or studies associated with the EOC and the absence of juvenile lake whitefish from the Lake St. Martin
catch during the 2018 index gillnetting program (NSC 2019c). Howard (1980) found that young lake
whitefish were abundant in warm protected bays of Lake Winnipeg during June, but by July had
dispersed, likely to deeper offshore areas.

Adult whitefish are bottom feeders but can also be planktivorous when benthic invertebrate densities are
low (Stewart and Watkinson 2004). Small fish can also form a proportion of their diet. Lake whitefish are
typically associated with open-water foraging and are known to school (Scott and Crossman 1973). In
general, subpopulations of lake whitefish in Lake Winnipeg tend to forage local to their spawning
locations (Cook and MacKenzie 1979), an observation supported by the presence of distinct populations
in the northern basin (Mavros 1992). Juvenile whitefish are initially planktivorous for their first spring but
increasingly depend on benthic invertebrates later in summer (Reckahn 1970 in Scott and Crossman
1973).

Lake whitefish overwinter in lakes and rivers where water velocities are relatively low and dissolved
oxygen levels are sufficient (i.e., greater than 4 mg/L) to sustain them until spring. Within the LAA, lake
whitefish are known to overwinter in Lake St. Martin and Sturgeon Bay. Lake St. Martin provides good
overwintering habitat in most years, except during extremely low water levels when ice thickness and low
oxygen levels may become limiting (Cober 1967). It is thought that post-spawning adult lake whitefish
move downstream from spawning grounds in early winter under the ice. In the LAA, this would entail
movement of whitefish from Lake St. Martin to Lake Winnipeg.

Populations of lake whitefish in Lake Winnipeg do not appear to make extensive foraging movements
(Cook and MacKenzie 1979). For example, only 2% (17 of 778 fish) of lake whitefish tagged near the
Dauphin River in 1938 were recovered on the east side of Lake Winnipeg while another two were
recaptured in Playgreen Lake and one was recapture in Lake St. Martin (Kennedy 1950). Further
evidence of the limited movement was provided by mark/recapture of tagged lake whitefish in the LAA
between 2011 and 2014 when less than 1% of lake whitefish (23 of 3,017 fish) tagged in the Dauphin
River were recaptured in a different location (NSC 2016c¢): 21 moved into Sturgeon Bay; one moved to
Long Point in Lake Winnipeg; and one moved into Lake St. Martin. However, the low recapture rate in
Lake St. Martin is likely an artifact of low sampling effort.
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Northern Pike

Northern pike are one of the most widely distributed fish in Manitoba and are found in almost all
permanent waters that support fish populations (Stewart and Watkinson 2004). They are typically in the
top four most abundant large bodied species in all waterbodies sampled within the LAA and RAA.

Northern pike spawn in spring just prior to or at ice-off. They move into vegetated areas where they pair
up and randomly deposit eggs (Scott and Crossman 1973). Optimal pike spawning habitat is flooded
vegetation in shallow, sheltered areas (Casselman and Lewis 1996). The eggs readily stick to the
vegetation where they incubate for approximately two weeks.

Spawning habitat for northern pike is widespread throughout the LAA and RAA. Within the LAA, northern
pike are known to spawn in numerous tributaries (e.g., Mercer, Birch, Watchorn, and Bear creeks) and
likely in Pineimuta Lake, throughout the nearshore environments of Lake St. Martin, the peripheral areas
of Dauphin River and near the mouth of Mantagao River.

At hatching, young pike remain inactive for 6-10 days feeding on the yolk sac. Once exogenous feeding
commences, growth is rapid. Feeding initially focuses on small invertebrates and then shifts to fish (Scott
and Crossman 1973). Young tend to stay in less than 5 m of water and remain associated with patches of
aquatic vegetation. Rearing habitat for northern pike is found throughout the RAA in close association
with spawning areas.

Adult pike are typically associated with weed beds but are also prolific foragers in open-water
environments (Scott and Crossman 1973). They are opportunistic feeders that rely on surprise and a
burst of speed to capture prey. While fish comprise 90% of their diet, they will also feed on frogs and
crayfish, and almost any living vertebrate up to one-half their size that is available to them (Scott and
Crossman 1973). The productive habitats of Lake Manitoba, Lake St. Martin and Lake Winnipeg provide
ideal pike foraging habitat.

Northern pike overwinter in lakes and rivers where water velocities are relatively low and oxygen levels
are sufficient to sustain them until spring (>3 mg/L; Casselman and Lewis 1996). Pike generally move into
deeper waters as temperatures cool. Feeding continues through winter, albeit at a slower pace than in
summer. Northern pike overwintering habitat is abundant throughout the LAA wherever water and oxygen
levels do not become limiting.

In general, northern pike are sedentary, establishing vague territories where food and cover are adequate
(Scott and Crossman 1973). Migrations to nearby streams or marshes occur in spring for spawning.
During the remainder of the open-water season, local movements occur on and offshore in relation to
water temperature and light. No northern pike were captured moving upstream through the Denil fishway
at the FRWCS in spring 1987 (Derksen 1988).

Manitoba 9 243



LAKE MANITOBA AND LAKE ST. MARTIN OUTLET CHANNELS PROJECT
ENVIRONMENTAL IMPACT STATEMENT

Assessment of Potential Effects on Aquatic Environment
March 2020

Forage fish

Forage fish are fish species below the top of the aquatic food chain. As a result, they are an important
source of food for predatory species, such as northern pike and walleye, at the top of the aquatic food
chain. Forage fish are typically small (i.e., less than 100 mm in length) and include members of the
minnow family (Cyprinidae), darters (Percidae), sculpin (Cottidae), trout perch, rainbow smelt, and
stickleback (Gasterosteidae) as well as juvenile whitefish and cisco (Coregonines), and juvenile yellow
perch, suckers, and other large-bodied species.

Forage species are found throughout the LAA and RAA. However, the species mix, and their abundance
are dependent on the habitat present. Species such as fathead minnows and stickleback are tolerant of
high-water temperatures and low oxygen concentrations and, therefore, are found in marginal fish
habitats or habitats that are periodically isolated. These species tend to have high reproduction rates and
can quickly re-establish in waters that periodically winterkill. Juveniles of large-bodied species, such as
whitefish and cisco, are more restricted in their habitat preferences than fathead minnows and
stickleback, and therefore, are only found in larger lakes. Other forage fish species, such as longnose
dace and sculpin, are found in riffle and run habitats that are well oxygenated and with hard substrates
(e.g., gravel and cobble). Still other forage fish species, such as pearl dace and central mudminnow, are
found in backwater habitats with little or no water velocity and mud/detritus bottoms.

Spawning, rearing, foraging and overwintering habitats for forage fish species vary greatly depending on
the species. However, home ranges for most forage fish species are small and habitats for each of these
life history requirements are generally near each other. Most forage fish species spawn in late spring or
early summer. Many species do not live more than three years. Densities can vary greatly on an annual
basis.

Due their poorer swimming performance than adult large-bodied fish, forage fish species are particularly
vulnerable to entrainment in currents and involuntary downstream movements.

Commercial, Recreational, and Aboriginal Fisheries

Lake Winnipeg, Lake St. Martin, Dauphin River, and Lake Manitoba have supported subsistence fisheries
since time immemorial. The principle fish species harvested from these lakes by local Indigenous groups
are white sucker, lake whitefish, cisco, carp, northern pike, channel catfish, burbot, perch, sauger,
walleye, and trout (species not specified). Lake sturgeon were previously harvested from Lake Winnipeg
when they were more abundant.

Lake Manitoba

Approximately 1.4 million kg (round) of fish were commercially harvested from Lake Manitoba annually
from 1997-2017 (Appendix 7A, Table 7.2A-12). This included an average annual harvest of 606,443 kg of
suckers, 246,878 kg of carp, 231,334 kg of walleye, and 165,860 kg of yellow perch. Of note are a recent
decline in the harvest of yellow perch (2012-2017), an increase in harvest of lake whitefish (2012-2017),
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and the 2017 catch of walleye (496,494 kg), which was the highest in 21 years. Some of the variability in
harvest is related to markets, particularly for rough species such as suckers.

The Lake Manitoba recreational fishery focuses on yellow perch, walleye, sauger, northern pike and
freshwater drum. Popular recreational fishing locations include the Whitemud River and Delta Beach
areas, the Narrows and Steeprock.

Lake St. Martin/Dauphin River

Lake St. Martin has been fished commercially since 1922 (Stone 1963) and currently supports a winter
fishery, primarily for lake whitefish, northern pike and walleye, and a spring fishery for carp and suckers
(Appendix 7.2A-13). Lake whitefish harvests from the lake were as high as 114,105 kg in the winter of
1976/77 (Cook and MacKenzie 1979) but have averaged only 1,000 kg annually since 2007. Between
1997 and 2017, approximately 13,750 kg (round) of fish were harvested annually from Lake St. Martin
(Appendix 7A, Table 7.2A-13). This included an average annual harvest of 4,762 kg of lake whitefish,
3,843 kg of carp, 2,667 kg of suckers, 2,233 kg of northern pike, and 227 kg of walleye. However, these
statistics are biased by the much larger harvests that occurred in the lake between 1997 and 2007; since
2007, annual harvests have been sporadic and substantially lower than the earlier decade of record. For
example, the fishery was closed in 2010, and in total, only 8 kg of lake whitefish and 44 kg of suckers
were harvested in 2013 and 2014, respectively. Similar to Lake Manitoba, some of the variability is
related to markets, particularly for rough species such as sucker and carp.

Recreational fishing pressure on Lake St. Martin has traditionally been less than on Lake Manitoba or
Sturgeon Bay (Pollard 1973; Valliant and Smith 1979). Dauphin River supports a small recreational
fishery. While more recent data are unavailable, an estimated 15,500 kg of walleye was harvested by
recreational anglers from Dauphin River in 1972 (Pollard 1975) while an estimated 28,863 kg of walleye,
8,100 individual northern pike and 300 individual yellow perch were harvested from the river by
recreational anglers in 1977 (Valiant and Smith 1979).

Lake Winnipeg

The Lake Winnipeg commercial fishery was established in the mid-1800s and its importance increased
substantially when the province was connected by railway to the United States in 1877 and eastern
Canada in 1881. The lake whitefish harvest, upon which the Lake Winnipeg commercial fishery was
originally based, decreased in the 1930s when percids (sauger and walleye) began to dominate.

There are two open-water fisheries (summer and fall) and a winter fishery in Lake Winnipeg; the summer
fishery remains the most productive (MSD 2017). Since 1997, an average of 3.9 million kg of fish has
been harvested annually by the commercial fishery in the north basin of Lake Winnipeg (Appendix 7A,
Table 7.2A-14). Walleye and sauger have comprised almost 60% of the harvest, while lake whitefish have
comprised most of the remaining 40%. After 15 years of walleye and sauger harvests totaling over 2
million kg annually, harvests have decreased over the last three years to approximately 1.55 million kg in
2017. Concurrently, lake whitefish harvests have increased from an average of 1.22 million kg annually
from 2000-2014 to 1.98 million kg annually from 2015-2017. Lake whitefish roe is sometimes sold as part
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of the fall fishery. Suckers, northern pike, and eight other species combined currently comprise less than
8% of the harvest.

Sturgeon Bay supports a commercial fishery primarily conducted by fishers from the community of
Dauphin River. Average annual production at Dauphin River from 1997 to 2017 was 462,508 kg
(Appendix 7A, Table 7.2A-15); this statistic includes the reduced fishing effort and harvest in 2012 when
only 20,027 kg of fish were harvested due to a partial fishing closure. Unlike the rest of the north basin
where walleye and sauger dominate the fishery, lake whitefish is half of the catch at Dauphin River. The
relative importance of lake whitefish has grown recently as walleye and sauger catches have declined
over the past five years (2013-2017). After a declining trend from 2012-2014, lake whitefish harvests have
averaged 267,000 kg over the past three years, which approximates the long-term average from 1997-
2010 of 271,000 kg (Appendix 7A, Table 7.2A-15).

Historically, the recreational fishery of Lake Winnipeg was focused around tributaries and resort towns.
With the increase in walleye stocks in the lake over the last 20 years, the fishery has expanded
throughout the south basin and is particularly popular in winter. Recreational fishing also occurs on
Mantagao River, Sturgeon Bay, and in Sturgeon Bay tributaries to the north of the Dauphin River (Pollard
1975). A bait fishery is also prominent on the lake.

Aquatic Invasive Species

Based on a list generated by the Invasive Species Council of Manitoba,
(https://invasivespeciesmanitoba.com/site - accessed March 27, 2019) there are 15 aquatic invasive
species (AlS) with direct routes of dispersal to potentially colonize the LAA and RAA. These include eight
species of plants (curly leaf pondweed, Eurasian water milfoil, salt cedar, yellow flag iris, flowering rush,
Himalayan balsam, invasive phragmites, and purple loosestrife), three species of invertebrates (spiny
water flea, zebra mussel, rusty crayfish), and four species of fish (common carp, rainbow smelt, mosquito
fish, round goby).

The preferred habitats, Manitoba distribution, and primary modes of dispersal for each AIS of concern are
provided in Appendix 7A, Table 7.2A-16. There are other aquatic invasive species that occur outside of
Manitoba, but within North America, that pose an ongoing threat to the province if inadvertently
introduced (e.g., Asian carp). However, these species are not listed here for brevity and because they are
unlikely to colonize the LAA or RAA in the reasonably foreseeable future.

Aquatic Species at Risk

There are seven aquatic species at risk that have a potential to occur within the LAA or RAA that have
been identified by the Committee on the Status of Endangered Wildlife in Canada (COSEWIC), or are
currently listed on one of the three schedules of the SARA (Appendix 7A, Table 7.2A-17): mapleleaf
mussel (Quadrula quadrula), lake sturgeon (Acipenser fluvescens), bigmouth buffalo (Ictiobus
cyprinellus), silver chub (Macrhybopsis storeriana), bigmouth shiner (Notropis dorsalis), chestnut lamprey
(Ichthyomyzon castaneus), and shortjaw cisco (Coregonus zenithicus).
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Mapleleaf mussel is the only species in the RAA listed on Schedule 1 of SARA. While there are historical
records of mapleleaf mussel occurring as far north as the mouth of Dauphin River, there are no records of
mapleleaf mussel occurring within the LAA or the west side of Lake Winnipeg since 1992 (COSEWIC
2016). This includes an absence of mapleleaf mussel from macroinvertebrate samples collected in
Sturgeon Bay and Lake St. Martin during monitoring of the EOC conducted since 2011. However,
mapleleaf mussel have been recorded from most major tributaries on the east side of Lake Winnipeg as
far north as Berens River (COSEWIC 2016; North/South Consultants 2015).

Mapleleaf mussel occur in medium to large rivers with slow to moderate current with firmly packed coarse
gravel and sand to firmly packed clay/mud bottom substrates and lakes and reservoirs with mud, sand, or
gravel bottoms. This type of habitat does not generally exist in Dauphin River, where substrates are
generally hard or composed of non-compacted sand, or in Sturgeon Bay where substrates are generally
composed of non-compacted sand in water depths that would make them highly susceptible to ice scour.

Mapleleaf mussel larvae are parasitic on channel catfish and their absence in the Sturgeon Bay area may
also be attributable to low densities of the host species. Although not particularly susceptible to gillnets,
no channel catfish have been captured in Sturgeon Bay by the provincial Coordinated Aquatic Monitoring
Program (CAMP 2017) and only one channel catfish has been recorded from the Dauphin River/Lake St.
Martin/Fairford River system (Derksen 1988) in the last 32 years.

Lake sturgeon are a bottom-dwelling fish found in large rivers and lakes, at depths generally over 5 m.
Spawning occurs in the spring in fast-flowing water at depths between 0.6 m and 5 m over hard-pan clay,
sand, gravel or boulders. Historically, lake sturgeon did not occur within the Lake Manitoba system.
However, a recent capture of a juvenile sturgeon in Lake Manitoba in 2015 likely gained access through
the Portage Diversion and originated from fish stocked into the Assiniboine River. There have been
anecdotal reports of lake sturgeon captured in Lake St. Martin but there are no official records of the
species occurring within the Dauphin River/Lake St. Martin system.

Lake sturgeon were historically abundant in Lake Winnipeg. However, the species was severely reduced
by the commercial fishery in the late 1800s and have not recovered. Lake sturgeon are still captured
occasionally within Sturgeon Bay, although rarely, but are more commonly found near the mouth of the
Winnipeg River and tributaries on the east side of the lake.

Although both the above species were historically found within the LAA, there are no recent records of
mapleleaf in the LAA and natural occurrences of Lake Sturgeon are rare and transient and restricted to
Sturgeon Bay. Consequently, neither species have been assessed further.

No other aquatic species at risk have been found to occur within the LAA to date. Bigmouth buffalo, silver
chub, bigmouth shiner, and chestnut lamprey occur in the Red and Assiniboine river systems and south
basin of Lake Winnipeg but not in Lake Manitoba, Lake St. Martin, or Sturgeon Bay. Shortjaw cisco are
restricted to deep areas (usually greater than 50 m) of larger lakes and, therefore, are likely restricted to
the pelagic areas of the north basin of Lake Winnipeg and the narrows separating the north and south
basins.
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A list of habitat preferences and nearest known occurrence of each the species at risk identified is
provided in Appendix 7A, Table 7.2A-17.

7.2.3 Project Interactions with Fish and Fish Habitat

Table 7.2-5 identifies for each potential effect, the Project components and physical activities that have
the potential to affect fish and fish habitat during construction and dry operation of the LMOC and
LSMOC. These interactions are identified by check marks and are discussed in detail in Section 7.2.4 in
the context of effects pathways, standard and Project-specific mitigation and residual effects. A
justification for no effect is provided following the table.

Table 7.2-5 Potential Project Interactions with Fish and Fish Habitat During
Construction and Operations

Environmental Effects
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Construction

Site preparation of Project components?! -

(development of the PDA prior to construction activities [e.g., removal of
existing infrastructure, vegetation clearing and initial earthworks,
development of temporary construction camp and staging areas])

Project-related transportation within the LAA (movement of trucks, - -
equipment, bulk materials, supplies, and personnel within the LAA)

Construction of Project components?®
(physical construction of utilities, infrastructure, and other facilities)

Quarry development - -

(blasting and aggregate extraction used for the construction of Project
components?)

Water development and control -
(dewatering and realignment of existing water works)

Reclamation - -

Operations

Operation and maintenance of the outlet channels

(normal operational conditions when the outlet channels and associated
infrastructure [e.g., water control structures] are either actively
conveying water or are non-operational)

Operation and maintenance of other Project components! - -

((normal operations conditions associated with PR 239 and municipal
road realignments, distribution line and bridges and culverts)

Project-related transportation within the LAA - -
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Environmental Effects
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(movement of trucks, equipment, bulk materials, supplies, and
personnel within the LAA)

Operation, maintenance, and reclamation of quarries - - -

Notes:
indicates a potential interaction.
— indicates no potential interactions are expected.

! components include: outlet channels, water control structures, distribution line, bridges and culverts, PR 239 and municipal
road realignments, temporary construction camps and staging areas, and quarries.

Potential changes in fish health or mortality largely occur due to the potential release of fine sediments
during construction and operation of the outlet channels, an effect that may occur during almost every
activity. Other potential sources of fish mortality are stranding of fish in the channels after their use,
accidental release of hydrocarbons from heavy machinery, and increased angling due to the presence of
the construction workforce and any new access to previously inaccessible lakes or streams.

Potential changes in fish passage occur during construction of the outlet channels, when existing streams
and drains are diverted or dewatered; during operation (WCS gates open) of the outlet channels and lake
discharge is shared by the Project and Fairford River and Dauphin River; and during maintenance of the
bridges and culverts along the highways and roads crossing the channels. Changes in fish passage from
drainage realignment (i.e., non-channel culvert and ditch crossings) are addressed on a site-specific
design basis that employs typical standard mitigations as managed by DFQO'’s existing review and
approval process.

Potential permanent alteration or destruction of fish habitat may occur during construction when
excavation of the inlet and outlets will occur in Watchorn Bay, Lake St. Martin, and Sturgeon Bay and
when excavation of the channels themselves will require diversion, dewatering, or filling in of existing
creeks or drains and may cause a change in groundwater/surface water interactions in lakes and streams
along or adjacent to the channels. In contrast, construction of the channels will create new fish habitat
during operations, a potential benefit to fisheries in the LAA.

7.2.4 Assessment of Residual Environmental Effects on Fish and Fish
Habitat
7.2.4.1 Analytical Assessment Techniques

Potential effects of the Project on fish and fish habitat were assessed qualitatively and quantitatively,
where possible. Qualitative assessments were conducted using a weight of evidence approach. This
entailed using professional judgement based on an understanding of the potential effect, the habitat use
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and life history of the focal fish species, and the likely effectiveness of mitigation measures, supported by
scientific literature, secondary literature, industry best management practices and regulatory guidelines,
as available. Avoidance and mitigation measures included those identified in DFQO’s “Measures to avoid
causing harm to fish and fish habitat” https://www.dfo-mpo.gc.ca/pnw-ppe/measures-mesures/measures-
mesures-eng.html, accessed June 22, 2019) and Project-specific mitigation measures included in the
Project Environmental Requirements (PERS). Quantitative assessments were conducted whenever model
predictions (e.g., lake levels and stream flows), guidelines (e.g., Canadian Water Quality Guidelines for
the Protection of Aquatic Life), and geographic information system (GIS) calculations of potentially
affected habitat areas where available.

Measures that avoid permanent alteration or destruction of fish habitat, changes in fish passage, or
changes in fish health and mortality are those that eliminate a potential linkage between the Project
component or activities and fish and fish habitat. Such measures effectively relocate Project components
or activities away from fish and fish habitat or by rescheduling Project activities to occur when fish are not
present. No residual effect remains for those potential effects where avoidance measures will be used
during design, construction, or operation of the Project and these potential effects are not further
assessed.

Measures that mitigate potential permanent alteration or destruction of fish habitat are those that limit, but
do not eliminate, the potential effect. As a result, a potential residual effect remains. However, pathways
of effects that are likely to result in residual effects on fish or fish habitat may not cause significant
adverse effects. That depends on the sensitivity of individual fish and the resiliency of the affected fish
populations to the effect, and the importance of the affected fish habitat to the sustainability of
commercial, recreational, or Aboriginal fisheries in the RAA.

Only the potential effects for which mitigation is determined to have a low or medium likelihood of
effectiveness are further assessed; potential effects for which mitigation measures are determined to
have a high likelihood of effectiveness are not further assessed because the risk to fish habitat is
considered to be low.

7.2.4.2 Permanent Alteration or Destruction of Fish Habitat
Project Pathways

Fish habitat may be permanently altered or destroyed during construction and operation of the LMOC and
LSMOC. During construction, fish habitat may be affected by construction of the channels and water
control structures and by dewatering or realigning existing drains and creeks. During operations, fish
habitat may be affected when the water control structures are open and when they are closed. The
following pathways of effects on fish habitat may result from construction and operation of the LMOC and
LSMOC:

e change in habitat in Watchorn Bay, Birch Bay, Lake St. Martin, and Sturgeon Bay due to excavation
of bottom substrates
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e change in groundwater inflows to lakes and streams along or adjacent to the channels

¢ introduction of aquatic invasive species

e change in habitat due to realignment, isolation, or dewatering of drains and headwater streams
e change in habitat due to movement and deposition of sediment

e change in riparian area inundation along lake and river shorelines

e change in flow patterns in rivers and channel inlets and outlets

Descriptions of each of these potential pathways of effects, prior to mitigation, are provided below.

Change in Habitat in Watchorn Bay, Birch Bay, Lake St. Martin, and Sturgeon Bay due to
Excavation of Bottom Substrates

Construction of the LMOC and LSMOC will require excavation of substrates in Watchorn Bay, Birch Bay,
Lake St. Martin, and Sturgeon Bay to construct the channel inlets and outlets. Final decisions about what
type of machinery is used and whether the excavations will be conducted in-the-wet or in-the-dry has not
been made. Regardless of method, spoil material will be transported to inland locations away from shore.
Fisher River First Nation raised the issue that Project construction and infrastructure could affect fish
habitat (see Section 7.2.2).

Rock-filled jetties and cofferdams may be built around the excavation areas to protect the work areas
from excessive sedimentation and to allow the excavations to be conducted in-the-dry. Alternatively,
temporary groins may be built using rock-fill and/or spoil from the excavation to provide the machinery
with access to the excavation area if work is to be conducted “in-the-wet”.

Excavations will flare out over short distances (less than 500 m) from the shoreline to meet natural lake-
bed elevations at all four locations. Based on preliminary design, the total estimated areas of fish habitat
to be permanently altered or destroyed by the excavations are:

e LMOC inlet in Watchorn Bay is estimated to be 377,515 m?

e LMOC outlet in Birch Bay is estimated to be 433,887 m?

e LSMOC inlet in Lake St. Martin is estimated to be 521,217 m?
e LSMOC outlet in Sturgeon Bay is estimated to be 434,195 m?

Additional fish habitat may be temporarily disturbed at each location if jetties and cofferdams are required.
While the need for these structures and their dimensions are currently unknown, the increase in disturbed
habitat area will be less than 10% of excavation areas at each location and that the habitat would be
restored within two months to two years once the jetties and cofferdams are removed. Because of their
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relatively small dimensions, the jetties and coffer dams would affect similar habitats as those that will be
affected by the excavations.

Existing fish habitat within the proposed LMOC inlet area in Watchorn Bay is largely sand and gravel
substrates at depths greater than 0.5 m (Appendix 7B, Figure 7.2B-4) with little aquatic vegetation (AAE
Tech Services 2016). Overall, habitat in the excavation area is not diverse (Appendix 7C, Photos 7.2C-1
and 7.2C-2) and wave action and sediment movement in the bay likely makes the area sub-optimal as
spawning habitat for most large-bodied species in Lake Manitoba (Forester Enterprises et al. 2017).

Existing fish habitat within the proposed excavation area in Birch Bay at the outlet of the LMOC is
primarily gravel and sand substrates (Appendix 7B, Figure 7.2B-6), with abundant aquatic vegetation at
depths less than 2.0 m (AAE Tech Services 2016). This habitat likely provides spawning habitat for
northern pike and rearing habitat for juvenile walleye, pike, and forage fish species (Appendix 7C,
Photos 7.2C-3 to 7.2C-4).

Existing fish habitat within the proposed LSMOC inlet area in the northeastern basin of Lake St. Martin is
largely gravel and cobbles with interspersed boulders (Appendix 7B, Figure 7.2B-6; Appendix 7C, Photos
7.2C-5, 7.2C-6, 7.2C-7, 7.2C-8). Aquatic vegetation is sparse in the area due to the paucity of fine
substrates. This area is likely suboptimal for northern pike spawning but may be utilized to a very limited
degree by lake whitefish for spawning and by walleye for rearing (shallow depths preclude use by large-
bodied species).

Existing fish habitat with the proposed LSMOC outlet area in Sturgeon Bay is sand and silt nearest the
shoreline, graduating to sand and gravel further offshore (Appendix 7B, Figure 7.2B-7; Appendix 7C,
Photos 7.2C-9 and 7.2C-10). There is no aquatic vegetation within the proposed excavation area.
Sediments within this area are highly mobile and turbidity in Sturgeon Bay is high due to wave action
created by the shallow local bathymetry and exposure to northeast winds. This makes this area sub-
optimal for spawning by most large-bodied fish species, although local knowledge (commercial fishers)
suggests that lake whitefish spawn in offshore areas of Sturgeon Bay. This area of Sturgeon Bay is likely
used by walleye for rearing. Juvenile lake whitefish occupy deeper offshore waters while northern pike
typically rear near aquatic vegetation which is not present within the proposed excavation area.

Change in Groundwater Inflows to Lakes and Streams Along or Adjacent to the
Channels

The LMOC will be constructed entirely in till deposits. While this will likely limit effects on groundwater
inputs to surface waterbodies and watercourses (see Chapter 6, Section 6.4.4.3), there is potential for
groundwater discharges into the channel during excavation. Although it is unlikely that there is a
connection between the confined carbonate aquifer and the lakes (i.e., Reed Lake, Clear Lake, Water
Lake, Goodison Lake), wetlands, and drains to the east of the channel, over time, groundwater may seep
upwards, providing an artesian discharge to these waterbodies. This seepage could be affected during
construction dewatering (see Chapter 6, Section 6.4.4.3).
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In addition to possibly reducing lake areas and stream flows to some limited extent, any reduction in
groundwater input to the lakes, wetlands, and drains to the east of the LMOC could increase summer
water temperatures and reduce dissolved oxygen concentrations for fish. These lakes, wetlands, and
drains provide habitat primarily for forage fish, but in years of high water, may also be used by northern
pike and yellow perch.

Construction of the LMOC may affect local groundwater pressures under Lake Manitoba and Lake

St. Martin within 3 km to 5 km of the LMOC inlet or outlet (see Chapter 6, Section 6.4.4.2). Currently,
groundwater in this carbonate aquifer near the proposed LMOC radiates out from an uplands area to the
east of Lake St. Martin with flow paths toward Watchorn Bay and Birch Bay (Chapter 6, Appendix 6B,
Figure 6.4B-3). Any pressure reduction in the confined carbonate aquifer would be expected to continue
after construction but be smaller than during construction and limited to less than 200 m from the channel.
The most likely area for this type of passive, long-term depressurization is in the north section of the
LMOC, downstream of the water control structure near Birch Bay. This is because water levels in the
LMOC will be at the same elevation as Lake St. Martin and, therefore, lower than upstream of the water
control structure which will be at the same elevation as Lake Manitoba. Therefore, while the potential
exists that local groundwater inflows to Watchorn Bay and Birch Bay may be affected by construction of
the LMOC, no change in regional groundwater inflows to Lake Manitoba, Lake St. Martin, or Lake
Winnipeg is expected to occur (see Chapter 6, Section 6.4.4.2).

Maintenance of groundwater inflows to Lake St. Martin during construction of the channels is potentially
important to the sustainability of the lake whitefish population using Lake St. Martin for spawning. While
the size of this spawning run has not been determined, fall migrations of lake whitefish up Dauphin River
into Lake St. Martin are known to be one of the largest in Lake Winnipeg. Therefore, spawning habitat in
Lake St. Martin is likely critical to the annual production of lake whitefish population(s) in the northern
basin of Lake Winnipeg; these populations of lake whitefish are highly valued by commercial,
recreational, and Aboriginal fisheries.

Little is known about the importance of groundwater for lake whitefish spawning site selection and egg
survival. For example, in a study conducted in the Experimental Lakes Area (ELA) in northern Ontario,
Begout-Anras et al (1999) determined that lake whitefish selected shallow, nearshore habitats with
specific substrate and slope characteristics, but did not note groundwater upwelling at selected spawning
sites. However, other salmonid species, such as brook trout and Arctic char, require groundwater for
spawning. This suggests that regional groundwater inflows to Lake St. Martin could be a reason why Lake
St. Martin is such an important spawning area for lake whitefish. A precautionary approach has been
taken in this assessment by assessing the potential effects on lake whitefish spawning in Lake St. Martin
as a result of groundwater effects. Monitoring will be conducted during operation of the LMOC and
LSMOC to determine the validity of this potential pathway to lake whitefish spawning habitat in Lake St.
Martin.

Natural surface and shallow,
length of the LSMOC. However, due to the complexity of the system, the nature of the effect on
groundwater is uncertain. Should reductions in groundwater inputs to the bog complex occur, it may affect
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overwintering habitat for juvenile and forage fish. Lake whitefish do not naturally spawn in the Buffalo
Lake bog complex. However, lake whitefish spawning was documented during operation of the EOC
when flows in Buffalo Creek were higher.

Introduction of Aquatic Invasive Species

Aquatic invasive species of immediate risk to fish and fish habitat in the LAA are discussed in
Section 7.2.2.2. The Project may facilitate the spread of AIS by:

e construction of additional, and potentially easier, connections between Lake Manitoba and Lake
St. Martin and between Lake St. Martin and Lake Winnipeg than the existing Fairford and Dauphin
rivers

e attachment to and transfer from movement of heavy machinery between waterbodies

o transfer in bait buckets, live wells, and on fish catches due to the presence of additional recreational
anglers in the workforce required to build the channels and from improved access to previously
inaccessible waterbodies

The effect of individual AIS species on fish and fish habitat in the LAA depends on their unique life

history, habitat requirements, and reproductive rates. Generally, AlS species are successful because they
are better able to exploit available habitats and resources than native species. This is typically due to their
broader habitat requirements and higher reproductive rates. As a result, they eventually out-compete
native species for space and food and, in extreme cases, can extirpate native species from their
overlapping ranges. This in turn can affect the physical habitat available to fish (e.g., zebra mussels
covering hard substrates used by fish for spawning) and alter the food web upon which fish depend for
growth and survival (e.g., spiny water flea replacing native Daphnia as the dominant zooplankton species;
spiny water flea are too long to be eaten by some larval fish).

Spiny water flea and zebra mussel were identified in Sturgeon Bay for the first-time during fall sampling in
2018. While these species generally do not disperse in an upstream direction by themselves, movement
of water or vehicles from Sturgeon Bay into Lake St. Martin and Lake Manitoba during the Project poses
a risk for expanding the distribution of these species, with potential adverse implications for fish habitat,
and the fish species that use this habitat, in Lake St. Martin and Lake Manitoba. Of importance, is the
potential effect that zebra mussels could have on the availability and quality of spawning habitat for
walleye and lake whitefish in Lake St. Martin.

Rainbow smelt (Osmerus mordax) are the only other AIS that pose an immediate threat of increasing their
distribution due to the Project. Rainbow smelt are currently found in Lake Winnipeg but have not been
reported in Lake St. Martin or Lake Manitoba. Therefore, rainbow smelt could become established in Lake
St. Martin and Lake Manitoba more readily if the LMOC and LSMOC provide improved hydraulic
conditions (i.e., greater water depths, lower water velocities) for their upstream dispersal compared to the
existing conditions in the Fairford (including Denil fishway at the FRWCS) and Dauphin rivers.
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Potential linkages between Project related increases in AlS and effects on Aquatic Species at Risk (ASR)
are weak. While there are seven Aquatic Species at Risk (ASR) that may occur in the Local Assessment
Area (LAA) that have been identified by the Committee on the Status of Endangered Wildlife in Canada
(COSEWIC) or are currently listed on one of the three schedules of the Species at Risk Act (SARA)
(Appendix 7A ,Table 7.2A-17), only one (the Lake Sturgeon) is currently known to occur in the LAA. The
risk of increasing the spread of AIS to ASR is generally in relation to potential introductions to Lake St.
Martin where no ASR are known to occur. In addition, the majority of ASR that may occur in the LAA
already occur with the AIS of primary concern (i.e., zebra mussels, spiny water flea) in Lake Winnipeg.

Change in Habitat due to Realignment, Isolation, or Dewatering of Drains and
Headwater Streams

Construction of the LMOC will isolate approximately 27% of the Birch Creek watershed and 4% of the
Watchorn Creek watershed on the west side of the channel (see Chapter 6, Section 6.4.7.4). Drains
flowing in an easterly direction in this area eventually will be re-routed to the channel or an adjacent drain
and into Lake St. Martin and Lake Manitoba. Fish habitat in these drains is marginal for large-bodied focal
species due to shallow depths (less than 0.5 m), intermittent flow, muddy bottom, and lack of diversity.
Use by forage species would be intermittent and depend on seasonal flows. However, runoff from these
drains currently discharges to Birch Creek and Watchorn Creek, which are known to be used by white
sucker and walleye for spawning in spring.

Construction of the LSMOC will redirect headwater streams in the Buffalo Creek watershed into or along
the channel and affect the natural hydrology within the Big Buffalo Lake bog complex. A culvert and gate
system will be constructed on Creek C approximately 1 km upstream of its confluence with Buffalo Creek
and similar culvert and gate systems will be constructed on two unnamed headwater tributaries of Buffalo
Creek with confluences just downstream of Big Buffalo Lake. These culvert and gate systems will allow
runoff from the southeast side of the LSMOC into the channel, while minimizing backwater from the
channel into the adjacent land during periods of operation. The design criteria for the culverts will be to
pass 1:10 year runoff events with flows exceeding these design criteria flowing over the channel dike
through rock-lined overflows. In general, surface runoff from these tributaries will flow naturally above
and/or through the peat until the discharge point at the drainage control structure.

Operation of the LSMOC and these water management structures will result in a reduction of inflow to Big
Buffalo Lake and Buffalo Creek. Reduced water levels and inflows may affect the ability of habitat within
these waterbodies to produce fish by reducing flooded littoral areas in Buffalo Lake and wetted widths,
depths and water velocities in Buffalo Creek used by yellow perch, northern pike, and forage fish, such as
shiners and dace, for spawning in spring. These reductions in habitat availability and suitability may result
in reduced spawning success and annual recruitment of local yellow perch, northern pike, sucker, and
forage species populations in the Big Buffalo Lake system.

Construction of the culvert and gate system on Creek C and the two unnamed tributaries will isolate
upstream habitat from fish in Buffalo Creek. In Creek C, isolation of habitat upstream of the culvert will
result in loss of rearing habitat for northern pike. However, this is not expected to result in a measurable
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effect on the northern pike population due to the abundance of northern pike rearing habitat in the Buffalo
Creek watershed. No effect on forage fish species will occur because it is expected that forage fish
species, such as brook stickleback will continue to be able to conduct all their life history requirements in
the isolated habitat. These potential effects on Creek C are not further assessed for these reasons, but
effects on other identified waterbodies are assessed.

Change in Habitat due to Movement and Deposition of Sediment

Excavation of the channel inlets and outlets, along with the potential installation and removal of rock
jetties and cofferdams, are the principle means by which sediments may be mobilized, introduced and/or
deposited in fish habitats in Lake Manitoba, Lake St. Martin and Lake Winnipeg during construction.
Additional pathways by which sediment may be introduced to waterbodies during construction of the
channels include activities associated with redirection of drains intersected by the LMOC and LSMOC,
groundwater discharges into the channels that are pumped to surface waters, and runoff from spoil piles
adjacent to the channels.

Sediment will be mobilized and deposited in Birch Bay in Lake St. Martin and in Sturgeon Bay in Lake
Winnipeg during initial operation of the channels. The channel bottoms will not be armoured with rip-rap,
and although compacted during construction, some finer substrates in the channel bottoms will be
scoured and entrained in the outflow. Additional scour of sediments will also occur within the inlet and
outlet areas during operations. Sediments deposited during construction (i.e., during cofferdam
installation and removal) are expected to be particularly vulnerable to movement at this time.

The amount of sediment mobilized from the channels and deposited in Birch Bay and Sturgeon Bay is
expected to decrease over time as the amount of fine, erodible substrates diminishes with each
successive use of the channels. However, sediment erosion and deposition will never completely stop
when the channels are in use and spikes in suspended and deposited sediment are expected whenever a
high flood event occurs, and the channels are conveying water at maximum capacity.

Any increase in the amount of fine sediment deposited in Watchorn Bay, Birch Bay, the northeast basin of
Lake St. Martin, and Sturgeon Bay during construction of the inlets and outlets of the LMOC and LSMOC
or in Birch Bay and Sturgeon Bay during operation of the LMOC and LSMOC has the potential to
decrease the suitability of habitat in these waterbodies for fish. This includes potentially decreasing the
suitability of nearshore habitats with gravel and cobble substrates used by walleye and lake whitefish for
spawning in Watchorn Bay, Birch Bay and the northeast basin of Lake St. Martin. It also includes the
potential to decrease benthic invertebrate production in these same areas. This can occur if sediment
deposition over hard substrates is sufficient to reduce production of periphyton (i.e., attached algae) that
is food for many benthic invertebrate species. This in turn can affect prey availability for forage fish and
benthivores such as suckers and lake whitefish.

Change in Riparian Area Inundation Along Lake and River Shorelines

Riparian areas that are flooded during extreme high-water events are generally not considered important
to fish in terms of providing direct habitat, due to the very infrequent occurrence of these events.
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However, inputs from riparian areas that are flooded do contribute to fish productivity by providing a
source of nutrients and supplementary food items (i.e., terrestrial insects and detritus) to the adjacent
waterbodies.

Operation of the LMOC will decrease the flooded riparian areas on Lake Manitoba and along Fairford
River during periods of high water. For example, the decrease in peak water level on Lake Manitoba with
operation of the LMOC during the 2011 flood would have been 0.46 m (Manitoba Infrastructure 2019b).
This would have resulted in a decrease in flooded riparian area of 754.1 km? surrounding Lake Manitoba
during the flood. In addition, once built, use of the LMOC will decrease, by 5.6%, the duration that water
levels in Lake Manitoba exceed the desired maximum elevation of 247.65 m asl. Operation of the LMOC
will also slightly increase, by 1.5%, the amount of time that the lake is below the desired minimum
elevation of 247.05 m asl.

Operation of the LSMOC, in tandem with the LMOC, will reduce peak flood levels and reduce the duration
of riparian area inundation around Lake St. Martin (see Chapter 6, Section 6.4.7.2). For example, the
decrease in peak water level on Lake St. Martin with operation of the LSMOC and LMOC during the 2011
flood event would have been approximately 0.76 m (Manitoba Infrastructure 2019b), which would have
resulted in a decrease in flooded riparian area of 27.5 km?2. In a smaller flood year, the average decrease
in water level in Lake St. Martin is predicted to be 0.52 m, a decrease in flooded area of 21.4 km?.
Operation of the channels is also predicted to decrease, by 19.2%, the duration that Lake St. Martin is
above the desired operation range of between 242.93 m asl and 243.84 m asl while also increasing, by
1.3%, the amount of time the lake is below 242.93 m (Manitoba Infrastructure 2019b).

Operation of the LMOC and LSMOC is expected to have a negligible effect on Lake Winnipeg water
levels. As noted in Chapter 6, Manitoba Hydro completed an analysis of the differences in water levels on
Lake Winnipeg and waterways downstream of Lake Winnipeg in relation to the changes in flows due to
the Project and concluded that any potential changes in water levels are not expected to be discernible in
the context of existing water level variations. Details of the analysis are provided in Section 6, Appendix 6l
(Manitoba Hydro 2019). As such, there is no pathway of effects on surface water hydrology and ultimately
to fish and fish habitat in the north basin of Lake Winnipeg and Nelson River.

For these reasons, potential effects of operation of the LMOC and LSMOC on inundation of riparian areas
and fish habitat in the north basin of Lake Winnipeg are not assessed further, but effects on other
identified waterbodies are assessed.

Change in Flow Patterns in Rivers and Channel Inlets and Outlets

Diversion of flows down the LMOC and LSMOC during high flood events will change flow patterns within
the LAA. This will include movement of water between Watchorn Bay in Lake Manitoba and Birch Bay in
Lake St. Martin and between the northeast basin of Lake St. Martin and Sturgeon Bay in Lake Winnipeg,
where such movements did not previously exist. These diversions will transfer water that would otherwise
be conveyed between the lakes by the Fairford and Dauphin rivers.
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These diversions have the potential to decrease discharges in the rivers (see Chapter 6, Section 6.4.7.2),
with subsequent changes in their hydraulic conditions (i.e., widths, depths, and water velocities). Both
rivers are known to be used as migratory routes by focal fish species in the LAA and, in the case of
Dauphin River, are known to be used by walleye, northern pike, and potentially lake whitefish, for
spawning. Therefore, the potential exists that diversion of water from the rivers to the channels during
high flood events may reduce the availability and suitability of the rivers as migratory corridors and
spawning areas for focal fish species.

Operation of the LMOC and LSMOC will also alter localized flow patterns near the inlets and outlets of the
channels in Watchorn Bay, Birch Bay, the northeastern basin of Lake St. Martin, and Sturgeon Bay. This
will cause previously lacustrine habitats (i.e., only wind-generated currents) at the inlets and outlets to be
transformed into more riverine habitats (i.e., gravity-generated currents). While it is currently unknown
how large the potentially affected areas at the inlets and outlets will be, this change in local hydraulics at
the inlet and outlet locations may affect the availability and suitability of habitat in these locations for
spawning, rearing, foraging, or overwintering of focal fish species.

Mitigation

Manitoba Infrastructure has incorporated avoidance and mitigation measures to eliminate or reduce
potential permanent alteration or destruction of fish habitat during construction and operation of the
LMOC and LSMOC. These measures, and their likely effectiveness, are summarized in Table 7.2-6. The
mitigation measures presented are not intended to replace future requirements for Authorization under
Paragraph 35(2) (b) of the Fisheries Act. Requirements for future Authorizations will be addressed
separately from the environmental assessment process.

The Project inherently mitigates effects on fish habitat by creating new fish habitat in the LMOC and
LSMOC. When completed, the LMOC will be 24.1 km long, and have a trapezoid cross-section with a
base width of 8 m to 13 m, and 5H:1V to 6H:1V side-slopes (see Figure 3B-5 in Chapter 3, Appendix B )
Water depths in the channel will range between 5 m and 8 m upstream of the control structure and 4 m to
5 m downstream of the control structure. The wetted width of the channel will vary between 30 m and

60 m (see Chapter 6, Section 6.4.7.4). Water levels in the channel upstream of the control structure will
be the same as water levels in Lake Manitoba and water levels downstream of the control structure will
be the same as water levels in Lake St. Martin. Substrate composition in the LMOC will be primarily till.
Over time, aquatic vegetation may become established along the margins of the channel. Otherwise, the
channel will provide relatively homogenous, low diversity habitat for fish.

When completed, the LSMOC will be 23 km long and have a trapezoidal cross-section with a base width
of 44 m and 4H:1V side slopes. The channel will have an average slope of approximately 0.12%.
However, steeper gradients will occur locally. To limit water velocities at these locations, the LSMOC wiill
have 12 drop structures constructed of rockfill with a sheet pile cut-off at the upstream crest. Pool depths
upstream of the drop structures will be sufficient to maintain a wetted channel upstream to the next drop
structure. Together with the channel geometry and drop structures, baseflows in the LSMOC will limit
variations in water levels in the LSMOC when not in use and allow a stationary, lake-type ice cover to
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form on the channel without freezing to the bottom. Groundwater seepage is also expected to augment
these baseflows along the channel length. Substrates in the channel will be primarily till.

The LMOC and LSMOC will provide at least 172 ha of new fish habitat when completed and filled with
water; approximately 72 ha in the LMOC (based on a length of 24 km and a width of 30 m) and
approximately 100 ha in the LSMOC (based on a length of 23 km and a base of 44 m). When the water
control structures are closed, there will be no flow in the LMOC channel. A small baseflow in the LSMOC
will maintain some low velocity flow in the LSMOC when the when the WCS gates are closed and the
channel is not being used to mitigate lake levels. When the WCS gates are open, habitat areas in the
channels will increase and flow conditions will be much more riverine compared to when the water control
structures are closed. For example, average water velocities in the LMOC are expected to be
approximately 1.3 m/s at maximum capacity, while average water velocities in the LSMOC are expected
to approach 1.2 m/s at maximum capacity with velocities up to 4 m/s at the drop structures (KGS Group
2017a).

A variety of fish species are expected to use the habitat provided by the channels year-round. This may
include spawning, rearing, and overwintering for forage fish and for large-bodied fish such as walleye,
suckers, northern pike, and lake whitefish. When control structures are open, flow conditions below the
water control structure in the LMOC and below the downstream-most drop structure in the LSMOC are
expected to be fast (greater than 1 m/s) and turbulent and this may provide conditions suitable for
spawning, particularly for walleye. During periods when gates are closed, both channels are likely to
support large numbers of forage fish as well as YOY and juveniles of many large-bodied fish species in
the LAA. Adult northern pike are also likely to reside in the channels year-round.

Fish in the LMOC will be have unrestricted access to Lake Manitoba or Lake St. Martin year-round. This
is because water levels upstream and downstream of the water control structure will be the same as the
water levels in the lakes. In contrast, fish will only be able to move downstream in the LSMOC. This is
because fish will not be able to ascend the channel from Sturgeon Bay due to the hydraulic jump and high
water velocities at the downstream-most drop structure when the water control structure gates are open
and because of the height of the vertical drop at the downstream-most drop structure when the water
control structure gates are closed.

Table 7.2-6  Measures to Avoid or Mitigate Potential Permanent Alteration or
Destruction of Fish Habitat

Potential Effect Avoidance or Mitigation Measure Likely Effef:t'lver_less of Avoidance
or Mitigation Measure
Change in habitat in Watchorn Bay, | ¢  Limiting excavations to the Moderate: change in habitat within
Birch Bay, the north basin of Lake minimum areas required to the excavation areas cannot be
St. Martin, and Sturgeon Bay due to efficiently convey water into avoided but this alteration will be
excavation of bottom substrates and out of the channels offset by habitat created in the
e Construction of outlet channels | channels, albeit different habitat
will fully, or partially offset than in the lakes within the
habitat lost or altered by excavation areas
excavation of the inlets and
outlets

Manitoba 9 759




LAKE MANITOBA AND LAKE ST. MARTIN OUTLET CHANNELS PROJECT
ENVIRONMENTAL IMPACT STATEMENT

Assessment of Potential Effects on Aquatic Environment

March 2020

Table 7.2-6

Destruction of Fish Habitat

Measures to Avoid or Mitigate Potential Permanent Alteration or

Potential Effect

Avoidance or Mitigation Measure

Likely Effectiveness of Avoidance
or Mitigation Measure

e Follow DFO timing windows for
instream work (https://www.dfo-
mpo.gc.ca/pnw-ppe/timing-
periodes/index-eng.htm)|

Change in groundwater inflows to
lakes and streams along or adjacent
to the channels

e Selection of Route D for the
LMOC reduces the risk of
changing groundwater inflows
compared to other assessed
options because it maintains
the hydraulic head above the
channel invert elevation

e Grout injection of the carbonate
aquifer near the LSMOC to
maintain artisanal groundwater
pressures in the carbonate
aquifer if deemed warranted
during detailed design and
further groundwater testing

e Discharge groundwater from
aquifer depressurization during
construction of the LMOC to
Birch Creek, Watchorn Creek,
or to the lakes, wetlands, and
drains to the east of the LMOC
if required

Moderate: the proposed measures
will reduce the potential magnitude
of groundwater losses to the drains
and lakes on the eastern side of the
LMOC, but potential reductions in
groundwater contributions to these
waterbodies may still occur

Introduction of aquatic invasive
species

e  Comply with provincial AIS
regulations

e Implement Access
Management Plan

e Require all heavy machinery to
be cleaned and
decontaminated prior to arriving
on site and before moving
between work areas at different
lakes and drainages

Moderate: taken together, the
proposed measures are likely to
reduce the potential introduction of
AIS to Lake St. Martin and Lake
Manitoba from Lake Winnipeg, but
no mitigation measure can eliminate
this risk

Change in habitat due to
realignment, isolation, or dewatering
of drains and headwater streams

e Selection of Route D (see
Section 2.4.2.1) for the LMOC
limits the number of
watersheds affected and the %
change in watershed areas
affected in Birch and Watchorn
creeks compared to the other
route options assessed

e Any temporary diversions shall
be designed to provide fish
passage, even during low flow
conditions, constructed “in-the-
dry”, sized to accommodate the
expected diversion flow from

Moderate: the proposed measures
will reduce the amount of headwater
drains and streams that are
realigned, isolated, or dewatered by
the Project but this effect is
unavoidable given the nature of the
Project
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Table 7.2-6

Destruction of Fish Habitat

Measures to Avoid or Mitigate Potential Permanent Alteration or

Potential Effect

Avoidance or Mitigation Measure

Likely Effectiveness of Avoidance
or Mitigation Measure

storm, run-off, or spring melt
events, and routinely inspected
to identify potential erosion
sites (see PERS)

e Incorporate habitat
enhancements, where possible,
including potential
consideration of repurposing of
the EOC to convey additional
flow to the Big Buffalo Lake bog
complex

e Follow DFO timing windows for
instream work

Change in habitat due to movement
and deposition of sediment

e Following mitigations outlined
for erosion and sediment
control in the PERs

e Provide 100 m set-back from
work areas and waterbodies or
a buffer zone of undisturbed
vegetation between the work
area and waterbody of at least
10 m plus 1.5 times the slope
gradient or 30 m, whichever is
greater

e Limit machine fording to one-
time events, if necessary

e Limit any instream work to low
flow periods when waterbodies
or watercourses are dry or
frozen

e Installing silt curtains around
excavation areas

e Conducting excavations within
dewatering cofferdams so that
excavations can be conducted
“in-the-dry”

e Transfer excavation spoil to
upland areas away from
streams and waterbodies

e Follow DFO timing windows for
instream work

e Rip-rap sides of the channels
where necessary and compact
bottom sediments to the
maximum extent possible

e Vegetate channel slopes with
native vegetation

e Implement Sediment
Management Plan

Moderate: Taken together, these
mitigation measures will
substantially reduce the amount of
fine sediment mobilized, entrained,
and deposited in fish-bearing
waterbodies and watercourses.
However, it is not possible to
eliminate the potential release of
sediment to the aquatic
environment, particularly fine clay
and silt, when working in and
around water with heavy machinery
and when installing structures in
water such as cofferdams and
jetties.
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Table 7.2-6

Destruction of Fish Habitat

Measures to Avoid or Mitigate Potential Permanent Alteration or

Potential Effect

Avoidance or Mitigation Measure

Likely Effectiveness of Avoidance
or Mitigation Measure

e  Monitor water quality to
manage construction activities
in relation to TSS guidelines

Change in riparian area inundation

along lake and river shorelines

e Use LMOC and LSMOC only
during high flood events

e Maintain, as practical, lake
levels within desired operating
ranges

Low: The proposed measures are
unlikely to reduce the change in
riparian habitat inundation around
Lake St. Martin given that the
purpose of the Project is to reduce
peak lake levels and the duration
that upland areas are flooded in
spring during high water events

Change in flow patterns in rivers
and channel inlets and outlets

e Design and operate LMOC and
LSMOC such that hydraulic
conditions in Fairford River and
Dauphin River during spring
and fall spawning periods are
suitable for upstream fish
passage and walleye and lake
whitefish spawning and egg
incubation

e Design channel inlets and
outlets to limit sediment scour
and entrainment of fish, eggs,
and sediments in the outflow

e Develop ramping rates for
implementation during opening
and closing WCS gates

Moderate: The LMOC and LSMOC
will only be used during high flow
events and, consequently, flows in
Fairford and Dauphin rivers during
spring and fall will remain relatively
normal during these periods.
However, given that the intent of the
Project is to divert flows some
effects on fish behaviour will be
unavoidable. Operational
procedures will mitigate any
negative effects that may result
from a modification in fish behavior
associated with flow change

All seven potential effects on fish habitat identified are assessed. This is because there are no avoidance
or mitigation measures available that would eliminate the effects or reduce the likelihood of the effect
occurring such that the risk to fish habitat is reduced to a point where a residual effect would be unlikely
to occur.

Project Residual Effects

Change in Habitat in Watchorn Bay, Birch Bay, Lake St. Martin, and Sturgeon Bay due to
Excavation of Bottom Substrates

The habitats that will be made temporarily unavailable by the rock jetties and cofferdams and
permanently altered by excavation of the inlets and outlets in Watchorn Bay, Birch Bay, the northeastern
basin of Lake St. Martin and Sturgeon Bay are not unique and are abundant within each of the affected
waterbodies. Therefore, fish will have access to similar habitat very close by or immediately adjacent to
the affected habitats during construction of the channels.
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Once construction is complete, rock jetty and cofferdam remnants are expected to diversify substrates
and should have no permanent adverse effects on productivity of periphyton, benthic invertebrates, and
fish populations in Lake Manitoba, Lake St. Martin, or Lake Winnipeg. Although there will be an initial loss
of productive capacity until substrate conditions within the excavation areas and rock jetty and cofferdam
footprints stabilize, it is expected that, over the long-term, the substrates in these areas will be just as
productive as those existing before the Project.

Overall, habitat changes in Watchorn Bay, Birch Bay, Lake St. Martin, and Sturgeon Bay caused by
excavation of bottom substrates at the inlets and outlets of the LMOC and LSMOC are not expected to
have a measurable effect on the any of the focal fish populations in the LAA or RAA. This is because:

¢ None of the substrates or habitats at the location of the proposed channel inlets and outlets are
unique and, instead, are widely distributed and abundant in Lake Manitoba, Lake St. Martin, and Lake
Winnipeg; therefore, these types of substrates and habitats will continue to be used by focal fish
species without a measurable change in productivity.

e The nearshore areas that will be disturbed by the excavations are a small fraction of the total
nearshore areas of the lakes.

e Excavated habitat at the channel inlets and the outlets will be deeper than prior to excavation,
providing greater cover for fish.

e Any temporary or permanent loss or alteration of habitat in the lakes will be more than offset by the
permanent new habitat created by the channels.

For these reasons, the potential residual effect on fish habitat in Lake Manitoba, Lake St. Martin, and

Lake Winnipeg is predicted to be negligible in magnitude and neutral in direction. The effect will occur
through construction and operation, be long-term in duration, have high sensitivity, limited to the PDA,
and be continuous and irreversible. The area where the effect will occur is currently undisturbed.

Change in Groundwater Inflows to Lakes and Streams Along or Adjacent to the
Channels

Reductions in groundwater discharge to the lakes, wetlands, and drains to the east of the LMOC may
reduce the suitability of these lakes for overwintering fish during the construction period. This effect may
be at least partially mitigated by pumping or diverting any groundwater entering the channel into the lakes
and wetlands or directly to Birch Creek or Watchorn Creek.

Construction of the LMOC has the potential to affect local groundwater discharges within 3 km to 5 km of
the channel (see Chapter 6, Section 6.4.4.2). This effect is expected to substantially diminish in
magnitude and geographic extent during operations but may persist to some degree within 200 m of the
channel below the water control structure. However, any such reduction in groundwater discharge to
Birch Bay could reduce the suitability of Birch Bay for lake whitefish spawning if groundwater upwellings
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are one of the factors influencing lake whitefish spawning habitat suitability, spawning success, and egg
survival in Lake St. Martin.

Although potential effects on Buffalo Creek and the Big Buffalo Lake bog complex are uncertain, at most,
reductions in groundwater inputs to Buffalo Creek and Creek C may have a small effect on the ability of
these habitats to overwinter juvenile and forage fish. Such an effect is considered negative, long-term,
low in magnitude, and restricted to the LAA.

Overall the potential effects to fish habitat as a result of the Project affecting groundwater will be adverse
and occur through operation over the long term. The magnitude of the effect will be low during
construction and diminish further during operation, but will occur during highly sensitive periods, be
continuous, irreversible and could extend into the LAA. The habitats affected are currently undisturbed.

Introduction of Aquatic Invasive Species

Operation of the LMOC and LSMOC will unavoidably provide additional dispersion routes for AIS to
colonize Lake Manitoba, Lake St. Martin, and/or Lake Winnipeg. Of the AIS present in the RAA,
increased dispersal of spiny water flea, zebra mussels, and rainbow smelt are of greatest concern.
However, the increased risk of dispersal of these AIS is not expected to substantially increase due to the
Project because:

e Spiny water flea and zebra mussel veligers cannot disperse upstream because they are poor
swimmers or only passively drift downstream or in lake currents. Because spiny water flea and zebra
mussels are currently known only to reside in Lake Winnipeg, operation of the LMOC and LSMOC will
not provide new or additional conduits for these species to colonize Lake St. Martin or Lake Manitoba.

e Rainbow smelt typically disperse in a downstream direction and, because they are currently known to
only occur in Lake Winnipeg, the likelihood that the channels will provide an additional conduit for
their upstream dispersal is low.

e The LMOC and LSMOC will not provide any new connections between waterbodies that are not
already naturally connected by Fairford and Dauphin rivers.

Increased access and the presence of the construction workforce will also increase the risk for AIS
transfers. However, these vectors of AIS transfer already exists when boaters, anglers, and commercial
fishers move between the lakes.

Based on the evidence above, the likelihood that the Project will notably increase the risk of AIS dispersal
in the LAA and RAA is low. However, the potential magnitude of this effect is high due to the substantial
alteration of physical habitat and disruption of aquatic food webs that spiny water flea and zebra mussels
can cause. This potential effect is adverse, long-term in duration and continuous in frequency as it will
exist throughout the duration that the Project operates. The potential effect is not sensitive, is irreversible,
and would occur in an undisturbed area extending through the RAA. Incremental effects to ASR are

7.64 Mamtobah



LAKE MANITOBA AND LAKE ST. MARTIN OUTLET CHANNELS PROJECT
ENVIRONMENTAL IMPACT STATEMENT

Assessment of Potential Effects on Aquatic Environment
March 2020

expected to be low given that the majority of ASR that may occur in the LAA already occur with the AIS of
primary concern (i.e., zebra mussels, spiny water flea) in Lake Winnipeg,

Change in Habitat due to Realignment, Isolation, or Dewatering of Drains and
Headwater Streams

Redirection of the drains to the west of the LMOC is expected to cut off access to a small amount of fish
habitat in the headwaters of the Birch and Watchorn Creek watersheds; up to 27% of the Birch Creek
watershed and no more than 4% of the Watchorn Creek watershed. Habitat in these headwater drains
are primarily suitable only for forage fish species such as brook stickleback and minnows. This is because
these drains have measurable flow only in spring and, for the remainder of the year are nearly stagnant or
dry. In channels that have water year-round, water temperatures are high while dissolved oxygen
concentrations in summer and winter are typically below (less than 3 mg/L) those that can be tolerated by
any fish besides fathead minnow or brook stickleback (Klinger et al. 1982).

Diversion of these drains into the LMOC, and their isolation from Birch and Watchorn creeks, is not
expected to have any measurable effect on any of the large-bodied focal fish populations in the LAA or
RAA. This is because, except for Woodale Drain, none of the headwater drains that would be diverted
and isolated are used by any large-bodied focal species for any part of their life history. Woodale Drain,
which is a tributary to Birch Creek, located 3 km upstream from Lake St. Martin is likely only used by
large-bodied species in high water years and only for a short distance upstream (it was not used in 2018;
NSC 2019a). Any reduction of forage fish production in Birch and Watchorn Creek watersheds from
diversion and isolation of these drains is expected to have no measurable effect on their population and,
therefore, no measurable effect on large-bodied focal species (i.e., northern pike, and walleye) that eat
these forage fish as prey.

Realignment of the drains is also expected to decrease annual flow volumes in Birch and Watchorn
creeks by the same amount the watershed areas that will be diverted and isolated: 27% in Birch Creek
and 4% in Watchorn Creek (assuming mean annual discharge is in proportion to watershed area). These
reductions are not expected to substantially decrease the availability and suitability of Birch Creek for
white sucker, walleye, or northern pike spawning as these species are spring spawners and would use
the creek during a period when flows are highest and, therefore, least sensitive to flow reductions. There
is no known use of Birch Creek by fall spawning lake whitefish. Predicted flow reductions in Watchorn
Creek are too small to have any measurable effect on fish habitat or fish use.

Construction of the LSMOC will divert and isolate spawning and nursery habitat used by northern pike in
Creek C. This loss of habitat is expected to have a negligible effect on the northern pike population in the
LAA because there is abundant northern pike spawning and nursery habitat in the LAA, including
extensive areas suitable for spawning and nursery habitat in the Big Buffalo Lake bog complex
downstream of Creek C.

Overall, the net effect of realignment, isolation, and diversion of drains and headwater streams on fish
habitat and, therefore, fish production of focal fish species, is expected to be adverse, but negligible in
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magnitude and restricted to the LAA. The effects will be irreversible, begin in construction and continue
over the long-term, and will occur in previously disturbed fish habitat.

Change in Habitat due to Movement and Deposition of Sediment

Sediment mobilization and deposition during operation of the channels is expected to be measurable
during the first few periods of use. However, the amount of sediment released and deposited in Birch Bay
and Sturgeon Bay is expected to decrease with each successive operation because the amount of fine
sediment available to be eroded decreases over time.

Sediments transported down the LMOC are expected to settle in Birch Bay, while finer sediments will be
likely transported further into Lake St. Martin. Substrate composition in Birch Bay is largely sand and
gravels (AAE Tech Services 2016), while substrates in the main basin of Lake St. Martin are largely
comprised of silt and clay. This suggests that finer substrates such as silt and clay do not generally
accumulate in Birch Bay (likely due to its shallower depth and greater turbulence than in the deeper main
basin) and are eventually deposited in the main basin of the lake. This suggests that any fine silt of clay
conveyed by the LMOC into Birch Bay will also be eventually transported, likely in suspension, out of
Birch Bay and into the main basin of the lake. Therefore, in the long-term, the effect on habitat in Birch
Bay, and its use by fish, is not expected to measurably change. Short-term, highly localized deposition of
silt and clay may occur periodically in nearshore habitats in Birch Bay. However, this effect is expected to
be too brief and too small to have a measurable effect on production of periphyton, benthic invertebrates,
or fish using this habitat.

Sediments transported down the LSMOC into Sturgeon Bay are expected to eventually be transported
into the main basin of Lake Winnipeg. This is because wind- and wave-driven sediment re-suspension is
generally higher in Sturgeon Bay than in deeper areas of Lake Winnipeg (McCullough et al. 2001).
Sediments in Sturgeon Bay are well sorted on a continual basis because of these wind- and wave-
generated currents. Therefore, because these currents will continue to occur with the Project, it is
expected that existing coarse substrates in Sturgeon Bay, which may be important for lake whitefish and
walleye spawning, will not be affected over the long-term. Additionally, sediment inputs to Sturgeon Bay
from the LSMOC are expected only to be a small proportion of the annual inputs to the lake.

Sediment introductions to Lake St. Martin and Lake Winnipeg will be unavoidable anytime the water
control structure gates are open. These will likely include highly localized sediment introductions at the
channel outlets when they are in use. These would be sporadic and the effect to fish and fish habitat is
expected to be short in duration because any sediment accumulations would be resuspended and
removed during the next high wind event on Birch and Sturgeon bays.

While sediment inputs from the Project will commence during construction and continue through
operation, overall sediment inputs to Lake St. Martin and Lake Winnipeg are expected to remain
unchanged over the long-term in relation to pre-Project conditions due to reduced duration of high flows in
Fairford and Dauphin rivers (see Chapter 6, Section 6.4.7.5) and the reduced extent of erosion of upland
areas around Lake Manitoba and Lake St. Martin. Therefore, the residual effects of sediment deposition
on fish and fish habitat are expected to be negligible. The effects will occur sporadically over the long-
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term and, while focused to the LAA, the effect is expected to extend into the RAA (i.e., northern basin of
Lake Winnipeg). The effects would be irreversible, could have high sensitivity and occur in undisturbed
areas.

Change in Flow Patterns in Rivers and Channel Inlets and Outlets

Use of the outlet channels to mitigate lake levels during floods is expected to have minimal effects on
flows in Fairford and Dauphin rivers in the spring (see Chapter 6, Section 6.4.7.2). This is because flows
in the river will continue to be at or near maximum capacity even when the water control structures for the
channels are open; the channels will only convey the surplus flow that the rivers cannot pass without
flooding. As a result, no notable change in the habitat availability or suitability for spring-spawning
species, in terms of widths, depths and water velocities, is expected to occur.

Similarly, use of the outlet channels is expected to have a minimal effect on flows, and therefore habitat,
in the Fairford and Dauphin rivers in fall. Use of the channels in fall would only occur in high-water years
when it would be necessary to continue discharging water through the channels to reduce upstream lake
levels enough to prepare for potential high-water conditions the following spring. Although use of the
channels would reduce wetted widths, depths, and water velocities in the rivers in fall, this effect would
only reduce these hydraulic conditions in comparison those that would occur during high flow conditions.
Therefore, the resulting hydraulic conditions in the rivers would remain closer to those that occur during
more normal flow conditions; conditions that occur more frequently than extreme conditions. There is no
evidence of lake whitefish use of Fairford River during the fall.

It was noted in the engagement process that operation of the EOC affected spawning areas at the mouth
of Dauphin River and in Lake St. Martin. While the reason for such changes is uncertain, the effects were
likely due to changes in local hydraulics. Fish were likely relocating spawning effort in relation to the new
conditions. It is expected that a similar shift may also occur during operation of the LMOC and LSMOC
where walleye and/or lake whitefish take advantage of turbulent conditions and coarse substrates created
downstream of the LMOC control structure and the most downstream drop structure of the LSMOC.

Once the Project becomes operational, changes in fish habitat will occur due to changes in flow patterns
in Fairford and Dauphin rivers and at the inlet and outlet to the LMOC in Watchorn Bay and Birch Bay and
at the inlet and outlet to the LSMOC in the northeast basin of Lake St. Martin and Sturgeon Bay. While
unavoidable and adverse, the potential effect on fish habitat in these rivers and lake areas is expected to
be negligible in magnitude, long-term in duration, sporadic in frequency, and confined to the LAA. The
effects could be highly sensitive, are reversible when the water control structure gates are closed, and are
occurring in undisturbed habitats. Any negative effects on habitat associated with redirection of flows are
expected to be offset by the habitats created in the new channels.
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7.24.3 Change in Fish Passage
Project Pathways

Changes in fish passage will occur as a result of construction and operation of the LMOC and LSMOC.
During construction, changes in fish passage could occur during replacement or installation of new
stream crossings along the PR 239 and road realignments and along the construction access roads.
During operations, a change in fish passage will occur when the water control structures are open. This
includes potential changes in the upstream and downstream movement of adult, juvenile, and larval fish
between Lake Manitoba, Lake St. Martin, and Lake Winnipeg. The following pathways of effects on fish
passage may result from construction and operation of the LMOC and LSMOC:

e change in fish passage due to replacement or installation of new road crossing structures

e change in passive or active movement of fish out of Lake Manitoba and Lake St. Martin

e changes in attraction flows in Fairford and Dauphin rivers

Descriptions of each of these potential pathways of effects, prior to mitigation, are provided below.

Change in Fish Passage due to Replacement or Installation of New Road Crossing
Structures

Construction of the LMOC will require realignment of PR 239 and reconstruction, realignment, or
extension of various smaller municipal roads. The crossing at PR 239 will be across the LMOC itself and
will be a new clear-span bridge. Similarly, the new crossing of the LMOC on the Township Line Road will
be a new clear-span bridge. Therefore, no potential barrier to fish passage within the channel will be
created. Any new crossing at any of the municipal roads that require reconstruction, realignment, or
extension to accommodate the LMOC will be closed-bottomed culverts.

Construction of the LSMOC will require use and upgrade of an existing 19.5 km long winter road that
extends from Idylwild Road to the LSMOC channel inlet. Permanent access to the LSMOC will be along
the top of the containment dykes on either side of the excavated channel. Upgrade and extension of the
access road required for construction of the LSMOC may include the need for new stream crossings.
These would likely be closed or open-bottom culverts, which if sized or installed incorrectly, could become
barriers to fish passage.

Change in Passive or Active Movement of Fish Out of Lake Manitoba and Lake St.
Martin

Concern was expressed during the IPEP process about the potential loss of fish from Lake Manitoba to
Lake St. Martin and Lake Winnipeg due to operation of the LMOC and LSMOC. This concern was
specifically for those commercially important species in Lake Manitoba, such as walleye and lake
whitefish, that could be lost to the fishery because these fish could not, or were unlikely to, return to Lake
Manitoba once they left the lake.
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Larval fish in Watchorn Bay and in the northeastern basin of Lake St. Martin may be passively entrained
in the inflows to the LMOC and LSMOC when the water control structures are open. In 2012 for example,
large numbers of yellow perch larvae were entrained in the EOC during spring operation (NSC 2016c).
This could have adverse effects on fish populations in Lake Manitoba and Lake St. Martin if there are
large concentrations of larval fish in the immediate vicinity of the channel inlets when the water control
structures are opened. Most larval fish are poor swimmers due to their small size and, therefore, are
susceptible to entrainment.

Additionally, adult fish may be attracted to actively move down the channels. In the LMOC, this may
include fish already residing in the channel while the water control structure gates are closed and fish in
Watchorn Bay that are attracted to the current in the channel when the water control structure gates are
open. In the LSMOC, this would only include fish in Lake St. Martin that may be attracted to the current in
the channel because few adult fish are expected to reside in the channel when the water control structure
gates are closed. This is because of the short distance between the water control structure and the lake.

Change in Attraction Flows in the Fairford and Dauphin Rivers

Flow reductions in Fairford River due to operation of the LMOC will reduce the extent of the outflow plume
entering Lake Pineimuta and potentially, Lake St. Martin. Similarly, flow reductions in the Dauphin River
due to operation of the LSMOC will reduce the extent of the outflow plume entering Sturgeon Bay. These
reductions, combined with new outflow plumes entering Birch Bay and Sturgeon Bay through the LMOC
and LSMOC, have the potential to decrease the number of spawning fish moving up Fairford and
Dauphin rivers in spring or fall by diverting some of these fish into the LMOC and LSMOC or other nearby
tributaries (e.g., Mantagao River).

This concern was raised through the engagement process; specifically, how changes in Dauphin River
flows would affect lake whitefish movements and spawning. Substantial migrations of lake whitefish from
Lake Winnipeg are known to move upstream through Dauphin River in fall to spawn in Lake St. Martin.
Therefore, because the downstream-most drop structure (closest to Lake Winnipeg) in the LSMOC will
not allow upstream movement of fish, lake whitefish may become attracted to flowing water that they will
not be able to ascend. This could delay or prevent these fish from spawning if they do not move out of the
LSMOC outflow to find and ascend the Dauphin River. Similar effects could happen to spring spawning
species such as walleye, suckers, and northern pike, all species known to migrate up the Dauphin River
in spring.

Similar effects could occur at the outlet of the LMOC because it is known that walleye, suckers, sauger,
and northern pike move up Fairford River in spring while cisco are known to move up Fairford River in fall.

Mitigation

Manitoba Infrastructure has incorporated avoidance and mitigation measures to eliminate or reduce
potential changes in fish passage during construction and operation of the LMOC and LSMOC. These
measures, and their likely effectiveness, are summarized in Table 7.2-7.
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Table 7.2-7

Measures to Avoid or Mitigate Potential Change in Fish Passage

Potential Effect

Avoidance or Mitigation Measure

Likely Effectiveness of
Avoidance or Mitigation Measure

Change in fish passage due to
replacement or installation of new
off-channel stream crossing
structures

e Design and installation of clear-
span bridges or properly sized
and installed closed-bottom or
open-bottom culverts that
provide hydraulic conditions
suitable for fish passage

e Adhere to Manitoba'’s “Stream
Crossing guidelines for the
Protection of Fish and Fish
Habitat” (DFO and Manitoba
Natural Resources 1996)

¢ Maintain natural alignment of
streams

e When feasible, construct
stream crossings during low
flow or frozen conditions

e Maintain flows at all times to
permit the safe and
uninterrupted passage of fish
(see PERS)

e Installation of stream crossings
only by experienced
contractors

High: design and installation of
stream crossing structures that
prevent creation of fish barriers is
well known and effective

Change in passive or active
movement of fish out of Lake
Manitoba or Lake St. Martin

e Channel designs will allow fish
to egress from the channel
during the entire open-water
season

e Develop and implement
ramping rates for
implementation during opening
and closing of WCS gates to
provide fish with cues that flow
velocities in the channels are
increasing or decreasing

e Decrease outflow discharges
through the FRWCS in
concordance with Lake
Manitoba operational
guidelines and corresponding
discharges in the LMOC

Low: Taken together, the proposed
measures may reduce entrainment
of larval fish in the channels, but it is
unlikely that this potential effect can
be eliminated. While the proposed
measures will allow adult fish to
leave the channels if they desire,
there is little that can be done,
besides closing the water control
structures, to reduce or eliminate
adult fish from actively moving
downstream through the channels
when the WCS gates are open.

Change in attraction flows in
Fairford and Dauphin rivers

e Develop and implement
ramping rates for
implementation during opening
and closing of WCS gates to
provide fish with cues that flows
in the channels are increasing
or decreasing

e Maintain adequate flows in the
Denil fish-way in the FRWCS to

Moderate: Taken together, the
proposed measures are expected to
reduce the risk of attracting fish
away from the Fairford and Dauphin
rivers; however, it is not possible to
prevent fish from entering the
channels and using them for all of
part of their life histories.
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Table 7.2-7 Measures to Avoid or Mitigate Potential Change in Fish Passage

Likely Effectiveness of

Potential Effect Avoidance or Mitigation Measure Avoidance or Mitigation Measure

maintain upstream fish
passage in spring

e downstream-most drop
structure on LSMOC designed
to prevent upstream fish
passage

Of the three potential effects on fish passage identified in Section 7.2.4.3, only the potential effect of
replacement or installation of new stream crossings is not further assessed. This is because the proposed
measures to mitigate potential restriction or impediment of fish passage at new or replaced stream
crossings are well understood and entirely applicable and effective in the environmental setting of the
Project. Potential effects on fish passage from passive or active movement of fish out of the lakes and
from potential changes to attraction flows in the rivers are further assessed because there are no
mitigation measures available to eliminate or significantly reduce these effects and residual effects are
likely to occur.

Project Residual Effects

Change in Passive or Active Movement of Fish out of Lake Manitoba and Lake
St. Martin

Operation of the LMOC will provide a conduit for fish to move out of Watchorn Bay, a conduit that did not
exist prior to the Project. These movements could include passive drift of larval yellow perch, walleye,
suckers, northern pike, and lake whitefish, all of which are believed to spawn in Watchorn Bay or in
tributaries to Watchorn Bay north (Mercer Creek) or south (Watchorn Creek) of the proposed LMOC inlet.
These movements could also include active movement of juveniles and adults of these species from
Watchorn Bay in Lake Manitoba to Birch Bay in Lake St. Martin when the water control structure gates
are open.

The LSMOC will provide a new conduit, year-round, for fish to move from the northeast basin of Lake St
Martin to Sturgeon Bay in Lake Winnipeg, in addition to the Dauphin River. These movements could
include the passive drift of larval lake whitefish, cisco, suckers, yellow perch, walleye, and small-bodied
forage fish such as brook stickleback and trout-perch. Spawning habitat for all these species exists in the
northeast basin of Lake St. Martin and adult lake whitefish in spawning condition have been captured in
this basin in fall. Movements into the channel could also consist of juvenile and adult fish of these species
actively moving downstream.

Movement of fish out of Lake Manitoba to Lake St. Martin and out of Lake St. Martin to Lake Winnipeg
through the outlet channels is unavoidable and cannot be completely mitigated. However, the potential
residual effect of these movements is not expected to have a long-term measurable effect on the
populations of focal fish species in any of the lakes. This assessment is based on the following:
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o The effect to the lake whitefish population using Lake St. Martin for spawning is expected to be
negligible because most larval whitefish leave the lake for Lake Winnipeg within their first year,
regardless of whether there is one (i.e., Dauphin River) or multiple conduits (i.e., EOC or LSMOC).
For example, overall CPUE of lake whitefish larvae in Dauphin River and in Reach 1 of the EOC in
2012 was similar to the overall CPUE in the Dauphin River in the spring of 2013 when the EOC was
not in operation (see Appendix 7A, Table 7.2A-8). Therefore, operation of the LSMOC is likely only to
facilitate an outward migration of larval whitefish that would otherwise continue to occur without the
channel.

¢ Northern pike larvae are generally not susceptible to entrainment unless they hatch in the immediate
vicinity of the outlets. This is because northern pike larvae typically remain close to their natal
vegetated areas for protection and early access to prey once they become large enough to consume
small fish. They are generally not found in open water environments.

e The duration that larval fish would be susceptible to entrainment in channel outflows would be
restricted to the period between when larval fish first emerge from shoreline substrates or vegetation
beds and when they are able to first achieve burst (i.e., less than 20 seconds; Katapodis and Gervais
2016) or prolonged (i.e., greater than 20 seconds, less than 30 minutes; Katapodis and Gervais 2016)
swimming speeds that will enable them to swim against and out of inflow currents at the channel
inlets. This period will differ among species due to differences in growth rates and swimming
performance but it likely to be limited to one or two months for most species.

e Use of the LMOC and LSMOC will likely result in some moderate level of redistribution of larval yellow
perch and walleye in Watchorn Bay and Lake St. Martin. However, because both channels will be
operated at the same time, it is likely that any loss of larval yellow perch or walleye from Lake St.
Martin through the LSMOC would be, at least partially, offset by the movement of larval yellow perch
and walleye from Watchorn Bay.

e The number of larval, juvenile, or adult fish moving between the lakes is expected to be small in
comparison to the number of larval, juvenile and adult fish present in Lake Manitoba and Lake St.
Martin. Spawning habitat exists for lake whitefish, walleye, northern pike, and forage fish species
throughout both lakes. Therefore, because the lakes are large, any loss of fish from Watchorn Bay
and the northeastern basin of Lake St. Martin is not expected to have a measurable effect on the
population sizes in either lake.

e Fish will only be susceptible to increased risk of movement in one year out of every three to five years
(based frequency of water control structure gates being opened).

Although fish may be redistributed to some degree, the effect on focal fish population in the LAA and RAA
from passive or active movement of fish in the channels is expected to be neutral. The effect will occur
sporadically over the long-term during operation and is expected to be low in magnitude. The effect could
have high sensitivity, depending on life stage, is reversible over the short term, and is only expected to be
detectable within the LAA. The fish affected are already disturbed by passage over the FRWCS.
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Change in Attraction Flows in the Fairford and Dauphin Rivers

Diversion of flow from Dauphin River to the LSMOC and from Fairford River to the LMOC in spring is not
expected to have a measurable effect on the number of walleye, suckers, or northern pike ascending
these rivers to access spawning habitat. This is primarily because flows in the rivers will continue to be
near maximum capacity, despite water control gates of the channels being opened; the channels will only
convey the discharge that would otherwise be backwatered and cause the flooding in Lake Manitoba and
Lake St. Martin. Because of this, the rivers are expected to continue to provide nearly the same attraction
flows for spring spawning fish as they would have without the channels.

Outflows from the LMOC in spring will unavoidably attract some walleye, suckers, and northern pike.
While some of these fish may choose to spawn in the channel, others may be temporarily delayed moving
to traditional spawning sites in Fairford River or in Lake Manitoba. This effect is expected to have a
negligible effect on focal fish populations in the LAA. This is because use of Fairford River by spawning
walleye and northern pike is low and fish will still be attracted and able to use the Denil fish-way in the
FRWCS during spring. Similarly, no effect to the movement of northern pike into Lake Pineimuta is
expected to occur because northern pike make only localized migrations and spawn in low flow areas
with abundant vegetation. Therefore, northern pike are less reliant on attraction flows than species such
as walleye and suckers, which actively seek out flowing water for spawning.

A similarly small effect is expected for focal fish populations normally using Dauphin River and Lake St.
Martin for spawning in spring. Species that would be most affected are white and longnose suckers
because recent studies have shown that there is currently no substantive migration into or use of the
Dauphin River by walleye (see Section 7.2.2.2).

The change in attraction flows in Fairford and Dauphin rivers may continue throughout the summer and
into the fall because the channels are likely to be required to continue conveying flood waters stored in
Lake Manitoba and Lake St. Martin over many months during high floods. This is particularly relevant for
Dauphin River because of the large lake whitefish spawning migration known to occur there in the fall.
Potential residual effects on fall spawning in Fairford River are expected to be low because lake whitefish
are not known to use this river; however, spawning movements of cisco were documented in Fairford
River in fall 2007 (Gillespie and Remnant 2008).

While attraction of some lake whitefish to the outlet of the LSMOC is unavoidable when the water control
structure gates are open, the potential residual effect on the lake whitefish population using the Dauphin
River and Lake St. Martin for spawning is expected to be negligible. This is because:

e Fall discharges in Dauphin River in high flood years would be similar to discharges in non-high flood
years because the LSMOC would be conveying only the additional run-off needed to reduce Lake
St. Martin water levels to where they will limit potential flooding the following spring.

e Diversion of flows from Dauphin River into the LSMOC is expected to occur only once every three to
five years; no change in attraction flows or effects on the Dauphin River lake whitefish spawning run
would occur in years when the water control gates are closed.
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e Fish attracted to alternate spawning locations would be expected to successfully reproduce, resulting
in no net loss to fish productivity.

Potential residual adverse effects on focal fish species populations in the LAA and RAA are expected to
occur during operation and will be low in magnitude (for reasons explained above), long-term in duration,
reversible and sporadic in frequency given that the effect will occur every time the channels are operated.
The fish movements that could be affected are highly sensitive and undisturbed.

7.2.4.4 Change in Fish Health and Mortality
Project Pathways

Fish health and mortality have the potential to be affected by most activities required for construction and
operation of the channels. This is primarily because most construction activities will occur in or near water
and could potentially release deleterious substances to streams and lakes adjacent to or downstream of
the LMOC and LSMOC. Such releases may directly affect respiration of fish and gas exchange of fish
eggs or indirectly affect plankton or benthic invertebrates which are food for many fish species. The
following pathways of effects on fish health and mortality may result from construction and operation of
the LMOC and LSMOC:

e accidental release of deleterious substances (e.g., grease, fuel, oil, and/or hydraulic fluids from heavy
machinery or concrete washout)

e mortality of fish and fish eggs due to blasting in borrow-pits and quarries

e introduction of sediment

e stranding of fish and fish eggs

e increased fish mortality due to increased angling pressure and access

e hioaccumulation of methylmercury due to change in terrestrial habitat inundation

Accidental Release of Deleterious Substances

When heavy equipment is operated in the vicinity of waterbodies there is always a risk of introduction of
hydrocarbons, such as oil, diesel fuel, grease, and hydraulic fluids, to the aquatic environment. Such
accidental releases could adversely affect fish health and mortality by suffocating incubating fish eggs,
decreasing growth and survival of periphyton, plankton, and benthic invertebrate communities that form
the basis for the aquatic food web and by causing direct acute or chronic toxicological effects on fish
themselves if concentrations are high enough and exposures long enough.

Concrete washouts during construction or maintenance of the water control structures could increase pH
levels in water. This could have similar negative effects on fish health, growth, and survival as accidental
hydrocarbon releases by causing direct acute or chronic toxicological effects on fish or indirect effects on
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growth and survival of periphyton, plankton, and benthic invertebrates. Changes in pH can also alter the
solubility and toxicity of various water quality parameters (e.g., ammonia).

Blasting in Borrow-Pits and Quaurries

Mortalities of fish and fish eggs could occur due to any blasting required to produce rock and fill material
in the borrow-pits and quarries if the borrow-pits and quarries are located in close proximity to fish-
bearing waterbodies and if the charge sizes are large enough to create sound overpressures or peak
particle velocities high enough to destroy the eggs or damage the internal organs of juvenile or adult fish.
Additionally, the health and mortality of fish could be affected by any blast residues entering any fish-
bearing waterbody or watercourse. Depending on the type of explosives used, this could include residual
ammonia, a compound known to be toxic to fish and other aquatic biota in certain concentrations.

Introduction of Sediment

Mobilization of sediments during construction and operation of the LMOC and LSMOC could result in
indirect or direct effects on fish health and mortality. Indirect effects include reduction of periphyton and
benthic invertebrate production in streams and rivers and reduction of plankton and benthic invertebrate
production in lakes due to increased turbidity and sedimentation. Direct effects on fish include respiratory
stress, reduced prey and predator detection, reduced gas exchange across egg membranes and
avoidance of spawning, foraging or overwintering areas. Regardless of pathway, the effect of sediment on
fish depends on the amount of sediment mobilized, suspended, or deposited, the duration of exposure to
the sediment and/or elevated suspended sediment concentrations, and the sensitivity of the fish species
and life stage. Concerns were expressed during the Indigenous engagement process that inputs of
sediment due to the Project will increase the turbidity levels and algal blooms that are currently being
observed in Lake Winnipeg.

Initial use of the LMOC and LSMOC is expected to result in a pulse of sediment from the newly
constructed channel and from scour of areas in proximity to the inlet and outlets. Sediments deposited
during construction, such as cofferdam installation and removal, excavation of the channels, and
installation of rip-rap in the channels, will be particularly vulnerable to re-suspension at this time.
Sediments from the LMOC will be transported out into the main basin of Lake St. Martin. Finer sediments
will move into the north basin and down Dauphin River or LSMOC and into Lake Winnipeg. Sediments in
the LSMOC will be transported out into Sturgeon Bay.

Other potential sources of sediment to lakes and streams within the LAA during construction and
operation of the outlet channels include:

e installation and removal of rock jetties and cofferdams
o redirection of drains intersected by the channels

e channel groundwater discharges pumped to surface waters
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¢ runoff from spoil piles adjacent to the channels
¢ channel maintenance activities

Depending on the magnitude and duration, these introductions of sediment could result in guideline
exceedances for total suspended sediment (TSS) concentrations in the water column.

Stranding of Fish

Fish may be attracted to the LMOC and LSMOC when the WCS gates are open. This will likely result in
adult fish using the channels for foraging or spawning, juvenile fish using the channels for rearing, and the
presence of fish eggs and larvae. Consequently, the potential exists for fish and fish eggs to be stranded,
or for eggs to be subject to suboptimal incubation conditions in the channels when the water control
structures are closed, resulting in unintended mortality. Large numbers of lake whitefish (greater than
1,700) attracted into the Buffalo Creek watershed during operation of the EOC during 2011/12 perished in
Reach 1 following flow termination in the winter of 2012/2013 (NSC 2016c). Given that there is no
evidence that Lake Whitefish spawn below the FRWCS (see Fairford River and Inlet Area in

Section 7.2.2.2), the risk that Lake Whitefish will spawn below either the LMOC water control structure or
the most downstream drop structure (closest to Lake Winnipeg) on the LSMOC is low.

Fish will not be susceptible to stranding in the LMOC because water levels above and below the control
structure will be maintained at the same elevation as water levels on Lake Manitoba and Lake St. Martin
respectively, allowing fish to move out of the channel regardless of flow.

Fish will be unable to enter the LSMOC from Lake Winnipeg because the most downstream drop
structure will be designed to prevent upstream fish movement. Fish entering the channel from Lake
St. Martin may be able to move back upstream past the control structure when it is open, but not when
the control structure gates are closed. At this time, fish will only be able to exit the channel in a
downstream direction. Although drop structures in the LSMOC have been designed to enable
downstream movement of fish during the open-water season, there remains the potential that fish may
have difficulty leaving the channel when flows are reduced.

In addition, fish and fish eggs may be stranded within the excavation areas if cofferdams are used and
work areas are dewatered to enable construction. Although unlikely, endangered mapleleaf mussels may
also be stranded within any isolated excavation area in Sturgeon Bay at the outlet of the LSMOC.

Increased Mortality due to Increased Fishing Pressure and Access

Construction of the channels will require the presence of a large workforce, many of which can be
expected to be recreational anglers. Additionally, construction of the outlet channels will require
construction of new roads that may provide new or improved access to previously inaccessible lakes and
streams. Together, these two factors could contribute to an increase in fish harvesting and/or hooking
mortality in the LAA. This potential effect is expected to pose the greatest risk to fish during construction
when the size of the workforce would be greatest. However, increased fish mortality could continue
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throughout operations because the access roads will be required for maintenance of the channels and
because the channels may attract concentrations of spawning fish, such as walleye and northern pike, in
spring and lake whitefish in fall.

Bioaccumulation of Methylmercury due to Change in Terrestrial Habitat Inundation

Flooding of terrestrial habitats is a pathway for the potential bioaccumulation of methyl mercury in fish
tissues (Bodaly and Hecky 1979; Bodaly et al. 1984). This occurs through the bacterial decomposition of
flooded organic matter containing naturally occurring mercury.

This potential effect was raised during consultation of the Project with provincial regulators and is
particularly relevant where extensive areas of terrestrial habitat are flooded. However, operation of the
LMOC and LSMOC will result in a net reduction in flooded terrestrial habitat in Lake Manitoba and Lake
St. Martin during high-water periods. Consequently, the Project has the potential to reduce, not increase,
the uptake of methylmercury in fish. However, the magnitude of this potential benefit is expected to be
negligible. Fish within the LAA and RAA currently have methylmercury concentrations lower than the
Health Canada standard for commercial marketing of freshwater fish in Canada (0.5 mg/kg) and these
concentrations are not expected to measurably change because of the Project (Appendix 7.2A-18). This
potential effect is not further assessed assessment.

Mitigation

Manitoba Infrastructure has incorporated avoidance and mitigation measures to eliminate or reduce
potential changes in fish health and mortality during construction and operation of the LMOC and
LSMOC. These measures, and their likely effectiveness, are summarized in Table 7.2-8.

Table 7.2-8 Measures to Avoid or Mitigate Potential Change in Fish Health and

Mortality
Potential Effect Avoidance or Mitigation Measure Likely Effe.ctllverjess of Avoidance
or Mitigation Measure
Accidental release of deleterious e  Prohibit re-fueling of High: these measures are well
substances machinery and storage of understood and widely applied in
hydrocarbon products within industrial settings and include
100 m from the high-water methods to avoid impacts by spatially
mark of waterbodies and separating deleterious substances
watercourses from waterbodies and watercourses

e  Store hydrocarbon products in
secondary containment and
approved storage tanks

e Maintain and have readily
accessible spill control and
clean-up equipment

e Prepare and educate
workforce about Spill
Response and Remediation
Plan (see PERS), including
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Table 7.2-8 Measures to Avoid or Mitigate Potential Change in Fish Health and

Mortality

Potential Effect Avoidance or Mitigation Measure

Likely Effectiveness of Avoidance
or Mitigation Measure

spill containment and clean-up
procedures

¢ Implement Hazardous
Materials Management Plan
(see PERS)

e Implement Cement Washout
Plan (see PERS)

e Equipment and vehicles will be
clean of oil, grease, and
hydraulic fluids and free of
leaks upon arrival to site and
kept in good working order

e Follow DFO timing windows for
instream work to the extent
possible

Blasting in borrow pits and quarries | ¢  Locate borrow-pits and
quarries at least 100 m away
from watercourses and
waterbodies

e Adhere to set-back and charge
sizes that comply with
Guidelines for the Use of
Explosives in or Near
Canadian Fisheries Waters
(Wright and Hopky 1998)

e  Prohibition of ammonium
nitrate-fuel oil (ANFO) mixtures
as explosives

e  Where necessary, when
blasting near water, minimize
blast charge weights and
subdivide each charge into a
series of smaller charges with
a minimum 25 millisecond
delay between charge
detonations

e  Where necessary, back-fill
blast holes with sand or gravel
to grade to confine the blast

e  Where necessary, place
blasting mats over top of blast
holes to minimize blast debris

High: taken together, these mitigation
measures will virtually eliminate the
potential mortality risk to fish and fish
eggs from blasting in the borrow-pits
and quarries

Introduction of sediment e Following mitigations outlined
for erosion and sediment
control in the PERs

e  Provide 100 m set-back from
work areas and waterbodies or
a buffer zone of undisturbed
vegetation between the work

Moderate: Taken together, these
mitigation measures will substantially
reduce the amount of fine sediment
mobilized, entrained, and deposited in
fish-bearing waterbodies and
watercourses and the duration that
fish and other aquatic biota are
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Table 7.2-8 Measures to Avoid or Mitigate Potential Change in Fish Health and

Mortality

Potential Effect

Avoidance or Mitigation Measure

Likely Effectiveness of Avoidance
or Mitigation Measure

area and waterbody of at least
10 m plus 1.5 times the slope
gradient or 30 m, whichever is
greater

e Limit machine fording to one-
time events, if necessary

e Limit any instream work to low
flow periods when waterbodies
or watercourses are dry or
frozen

e Install silt curtains around
excavation areas

e Conducting excavations within
dewatering cofferdams so that
excavations can be conducted
“in-the-dry” (if required). Some
work may not be done "in the
dry" (e.g. inlet/outlet
excavation); if so, these will be
isolated outside the fish
window.

e Transfer excavation spoils to
upland areas away from
streams and waterbodies

e  Construct the channels “in-the-
dry” and only connect them to
upstream and downstream
lakes once all in-channel
erosion and sediment control
measures are in place. Any
work not done “in-the-dry” will
be isolated if conducted
outside the fish window

e Direct groundwater pumped
from channels through settling
ponds

e Rip-rap sides of the channels
where necessary and compact
bottom sediments to the
maximum extent possible

e Vegetate channel slopes with
native or non-invasive
vegetation

e Implement Construction and
Operations Sediment
Management Plans

e  Monitor water quality to
manage construction activities
in relation to TSS guidelines
and to trigger additional

exposed to sediment. However, it is
not possible to eliminate the potential
release of sediment to the aquatic
environment, particularly fine clay and
silt, when working in and around
water with heavy machinery and
when installing structures in water
such as cofferdams and jetties.
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Table 7.2-8
Mortality

Measures to Avoid or Mitigate Potential Change in Fish Health and

Potential Effect

Avoidance or Mitigation Measure

Likely Effectiveness of Avoidance
or Mitigation Measure

mitigation measures if
necessary

¢ Follow DFO timing windows for
instream work to the extent
possible

Stranding of fish and fish eggs

e Isolate in-water work areas
and conduct fish and mussel
salvages prior to construction
or maintenance (see PERS)

e Provide year-round baseflow in
the LSMOC when the WCS
gates are closed

e Design and construct channels
with minimum residual pool
depths to sustain small and
large-bodied fish through the
winter

e Design and locate
downstream-most drop
structure in the LSMOC to
prevent fish access from Lake
Winnipeg

e Design and construct drop
structures in LSMOC to enable
downstream movement of fish
during most open-water flow
conditions

e  During operation, monitor
potential egg deposition below
the LMOC WCS and the most
downstream drop structure on
the LSMOC. If eggs are found,
develop an appropriate water
management plan for the
duration of egg incubation in
consultation with DFO

High: Taken together, these
mitigation measures are expected to
substantially reduce the potential
stranding of fish and fish eggs in the
channels because they provide cues
for fish to leave, provide egress from
the channels under most flow
conditions, and/or provide conditions
suitable for fish to remain in the
channels if they desire

Increased fishing pressure

e Implement Access
Management Plan

e Implement “no fishing” policy
for workers and subcontractors
in the LAA during shifts

¢ Implement “no fishing” policy
for workers and the public in
the channels at all times

Moderate: mitigation will limit but not
eliminate increased fishing pressure
because it is not possible to restrict
anglers when they are on their own
time and ATVs and snowmobiles are
difficult to stop from using access
roads

Of the six potential effects on fish heath and mortality identified, only the potential effects of introduction
of sediment, stranding of fish, and increased fishing pressure are assessed further. Potential effects on
fish health and mortality from accidental releases of deleterious substances and blasting in the borrow-pit

7.80

Manitoba 9"




LAKE MANITOBA AND LAKE ST. MARTIN OUTLET CHANNELS PROJECT
ENVIRONMENTAL IMPACT STATEMENT

Assessment of Potential Effects on Aquatic Environment
March 2020

and quarries are assessed further because the likelihood of such releases and effects from blasting
occurring is low and because the proposed mitigation measures are considered to be highly effective at
reducing the risks and containing the releases should, in the unlikely case, they occur. Potential effects
on fish health and mortality due to methylmercury bioaccumulation are considered positive and are
therefore not assessed further in this assessment.

Project Residual Effects
Introduction of Sediment

Elevated and measurable TSS levels are expected to occur sporadically over the duration of channel
construction. However, the direct effect of sediment releases on fish health and mortality and the indirect
effect on periphyton, plankton, and benthic invertebrate communities that are their prey, are expected to
be low in magnitude and restricted to the LAA. Therefore, no measurable effect on focal fish populations
in the LAA or RAA is expected to occur. This assessment is based on the expectation that:

e The mitigation measures that will be implemented will limit the amount of sediment that will enter the
lakes and streams adjacent to and downstream of construction areas.

e Sediment loads introduced during construction will be only a small proportion of the annual inputs to
Lake St. Martin and Lake Winnipeg.

e Any sediment plumes will be highly localized and quickly dispersed by waves and currents in the
lakes.

¢ Individual fish can move out of any plume that occurs.

e Fish species living in Lake Manitoba, Lake St. Martin, and Lake Winnipeg are adapted to living in
turbid conditions.

Sediment introductions will commence during construction, and elevated and measurable TSS levels in
lakes downstream of the channels are expected to occur when the water control gates are open.
However, these sediment pulses are expected to decrease with each successive use of the channels.
Overall, effects on fish health and mortality due to sediment introductions from the Project are expected to
be adverse, but low in magnitude. The introductions will occur sporadically and over the long term, be
irreversible and could occur at highly sensitive times in an undisturbed environment. The effects would be
restricted to the LAA.

Stranding of Fish

Fish will not be susceptible to stranding in the LMOC. This is because water levels in the channel
upstream and downstream of the water control structure will always be at the same level as Lake
Manitoba and Lake St. Martin, respectively, and because there will be no physical barriers in the channel,
fish will always have unrestricted egress to the lakes.
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The LSMOC has been designed to allow downstream movement of fish throughout the open-water
season. With a baseflow and pool depths sufficient to prevent freezing to the bottom, it is expected that
the LSMOC will be able to sustain fish throughout the winter, even during periods when its water control
gates are open. Because of the capacity to overwinter fish, large numbers of forage species are expected
to become established in the channel during periods of when the gates are closed. Therefore, although
stranding of individual fish or fish eggs along the margins of the channels may be unavoidable, effects of
stranding to the populations of focal fish species in the LAA and RAA are expected to be low in
magnitude and will only occur sporadically over the duration of the Project. The effect is reversible over
the long term and the fish that could be affected are currently highly disturbed by commercial fisheries.
No measurable effect on the productivity of any fish populations in the LAA or RAA is expected.

Increased Mortality due to Increased Fishing Pressure and Access

Increased access, the presence of a large workforce, and the potential concentration of fish below control
structure will result in an increased risk of fish mortality from fishing. The potential residual effect to large-
bodied focal fish species is expected to be adverse, occur during construction and operation, medium-
term, low in magnitude, have no sensitivity, continuous, reversible and be restricted to the LAA. The low
magnitude rating of this potential residual effect is based on the contention that the construction work
force will only be present for a maximum of three years, only a small proportion of this work force will be
active anglers, and all anglers will need to abide by provincial fishing regulations. Any potential increase
in subsistence fishing would be mitigated by the fishers. The fish affected are currently highly disturbed by
commercial, subsistence and recreational fisheries.

7.24.5 Summary of Project Residual Effects

Table 7.2-9 summarizes the potential residual effects on fish and fish habitat during construction and
operation of the LMOC and LSMOC.

Table 7.2-9 Summary of Project Residual Effects on Fish and Fish Habitat
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7.2.5

7.2.5.1

Determination of Significance

Significance of Residual Environmental Effects from the Project

A significant effect on fish and fish habitat is one that results in either of:

e apermanent alteration or destruction of fish habitat that is likely to result in an irreversible,
measurable reduction in the annual production of CRA fish species in the RAA

e apermanent alteration or disruption of fish passage that is likely to result in an irreversible,
measurable reduction of critical upstream or downstream movements (i.e., spawning runs) of CRA
fish species and/or an irreversible, measurable increase in the distribution of Aquatic Invasive
Species that is likely to reduce the annual production of CRA fish species in the RAA

e achange in fish health or mortality that is likely to result in a measurable change in the abundance of
any CRA fish population in the RAA

The Project will have a long-term, continuous, positive effect on fish habitat by creating a minimum of
172 ha of habitat for CRA fish. Ultimately, however, the Project entails the alteration of stream flows and
lake levels to alleviate flooding of communities along Lake Manitoba and Lake St. Martin and, therefore,
cannot be built or operated without some negative effects on fish and fish habitat.
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Potential negative effects of the Project on fish and fish habitat can be eliminated or reduced to a level
that substantially reduces risks to the long-term sustainability and production of focal fish populations in
the LAA and RAA, populations that are important to commercial, recreational, and Aboriginal fisheries in
Lake Manitoba, Lake St. Martin, and Lake Winnipeg. All residual effects are expected to be negligible or
low in magnitude, but they will be medium-term to long-term in duration because they are likely to occur
each time the water control structure gates are opened. Any fish habitat altered or destroyed by the
Project will be offset by the creation of new habitat in the outlet channels or by habitats that have been
changed at the inlets and outlets of the channels. While fish passage will be altered, the Project is not
expected to measurably affect critical movements (i.e., lake whitefish spawning movements to and from
Dauphin Lake) or substantially increase the risk of aquatic invasive species dispersal. Although the
LSMOC may cause some low level of fish and fish egg mortality (e.g., from stranding), the risk and
potential magnitude have been limited through Project design (e.g., deep pools) and how it will be
operated (e.g., provision of year-round baseflows).

Based on the assessment of the proposed effects of the Project on fish and fish habitat, and the proposed
avoidance and mitigation measures, the residual effects are predicted to be not significant.

7.2.6 Potential Effects on Federal Lands

Fish habitat in lakes and streams potentially affected by the Project fall under the protection and auspices
of the federal Fisheries Act. Because this assessment has been conducted in accordance with the Fish
Habitat Protection provisions of the Fisheries Act, potential effects to federal lands and waters have been
addressed.

7.2.7 Prediction Confidence

This assessment has been based on an understanding of the potential interactions between Project
activities and components and fish and fish habitat using baseline data collected between 2011 and 2018
to monitor the effects of the EOC. Project-specific baseline data were collected in the small lakes,
streams, and drains along the proposed outlet channel routing options and in the immediate vicinity of the
channel inlets and outlets in Lake Manitoba, Lake St. Martin, and Lake Winnipeg. One baseline
assessment of the overall fish population in Lake St Martin was conducted in 2018. Similar data collection
in other lakes and rivers in the LAA was not conducted.

Despite the gaps, data were available from most waterbodies in the LAA and are considered adequate for
describing the existing aquatic environment, identifying potential interactions and identifying the
avoidance and mitigation measures that would be necessary to limit potential effects on fish and fish
habitat. However, additional data will be required, prior to construction, to address potential changes to
the Project coming out of detailed design and to ensure that the baseline is adequate for an effective
aguatic effects monitoring program.

This assessment on fish and fish habitat has relied on predictions made about how the Project will affect
stream flows, lake levels, and local and regional groundwater inputs. Changes in lake levels due to the
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Project have been predicted by using water balance models and are considered sufficiently accurate for
the assessment of these changes on fish and fish habitat. Hydraulic modeling to predict the potential
change in hydraulic conditions in Fairford River, the FRWCS Denil fish-way, and the Dauphin River have
not been conducted. Hydraulic conditions in the LMOC and LSMOC under different discharges also have
not been modeled nor have hydraulic conditions at, and downstream of, the water control structures and
drop structures. Therefore, assessment of the potential effects of changes to the hydraulic conditions in
the rivers and in the channels on fish habitat, fish passage, and fish and fish egg stranding are qualitative,
based on professional judgment using the information available.

Similarly, modeling of groundwater flow pathways and conductivity has not been conducted. Predictions
of potential effects of the Project on groundwater/surface water interactions are instead based on field
data collected from groundwater wells located in the expected zone of groundwater influence, an
understanding of the topography and surficial geology of the area, an understanding of the conceptual
dimensions, locations and depths of the proposed outlet channels, and professional judgment. The
assessment of potential changes to groundwater/surface water interactions on fish and fish habitat is
dependent on the accuracy of the groundwater assessment. Although the linkage is uncertain, a
conservative approach has been undertaken in relation to assessing the potential importance of
groundwater to lake whitefish in Lake St Martin in that there is no scientific evidence for use of
groundwater upwellings by spawning lake whitefish.

7.2.8 Follow-Up and Monitoring

Follow-up and monitoring for fish and fish habitat will include measures outlined in the Project
Environmental Management Program (EMP), as discussed in Chapter 3, Section 3.7, which consists of a
Construction Environmental Management Program (CEMP) and an Operation Environmental
Management Program (OEMP). The EMP describes targeted programs that will guide construction of the
Project while also protecting the aquatic environment, including the following plans relevant to fish and
fish habitat:

e Environmental Protection Plans

e PERs

e Access Management Plan

e Sediment Management Plan

e Water Management Plan (including Surface Water and Groundwater management plans)
e Revegetation Plan

¢ Waste Management Plan

e Hazardous Waste Management Plan
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e Emergency Response Plan

Measures identified in these plans will mitigate, manage and monitor most of the potential environmental
effects on fish and fish habitat during the construction and operation phases of the Project.

An Aquatic Effects Monitoring Plan (AEMP) will be developed as a component of the SWMP in both the
CEMP and the OEMP. The intent of the AEMP will be to monitor the measurable parameters identified in
Section 7.2.1.4 for each potential pathway of effect with the greatest likelihood of occurrence and/or
greatest potential consequence to fish and fish habitat.

Monitoring conducted under the AEMP will focus on the primary effects on key components of fish and
fish habitat, rather than addressing all potential changes. Components monitored as part of the AEMP will
include, but not necessary be limited to:

e water quality, particularly TSS concentrations
¢ the quality and quantity of fish habitat (including lower trophic levels)
e abundance, distribution and reproductive success of focal fish populations

Monitoring conducted under the AEMP will focus on the primary effects on key components of fish and
fish habitat, rather than addressing all potential changes.

Monitoring results will be reported in compliance with provincial and federal legislation and any
Environment Certificate or permit conditions issued to the Project.

7.2.9 Conclusions
7.29.1 Permanent Alteration or Destruction of Fish Habitat

The LMOC and LSMOC will permanently alter some fish habitat. However, none of the potentially altered
habitat is unique or limiting in the Lake Manitoba, Lake St. Martin, Lake Winnipeg, Fairford River, or
Dauphin River.

Effects on habitat from sediment mobilization and deposition, groundwater depressurization, and
realignment of drains are expected to be small in magnitude and have little effect on fish populations in
the LAA. The channels have been designed to remain permanently wetted and therefore, will provide
permanent fish habitat. This habitat is expected to provide spawning, rearing, foraging, and overwintering
habitat for large numbers of forage fish, fish that will be a food source for CRA fish, such as walleye and
northern pike.

It is expected that the Project will result in a net gain in fish habitat. The habitat in the LMOC will have
water depths between 5 m and 8 m upstream of the control structure and 4 m to 5 m downstream of the
control structure. The wetted width of the channel will vary between 30 m and 60 m. Substrate
composition will be primarily till. Over time, aquatic vegetation may become established along the margins
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of the channel. Habitat in the LSMOC will have a trapezoidal cross-section with a base width of 44 m. It
will be characterized by a series of pools formed by 12 drop structures constructed of rockfill with a sheet
pile cut-off at the upstream crest. Pool depths upstream of the drop structures will be sufficient to maintain
a wetted channel upstream to the next drop structure. Together with the channel geometry and drop
structures, baseflows in the LSMOC will limit variations in water levels in the LSMOC when not in use and
allow a stationary, lake-type ice cover to form on the channel without freezing to the bottom. Groundwater
seepage is also expected will augment flows along the channel. Substrates will be primarily till. Together
the LMOC and LSMOC will create approximately 172 ha of permanently wetted fish habitat. Despite the
net gain in habitat, effects to CRA fish productivity in the LAA and RAA are not expected to be
measurable.

7.29.2 Change in Fish Passage

The LMOC and the LSMOC will provide a new conduit for fish to move from Lake Manitoba to Lake

St. Martin and from Lake St. Martin to Lake Winnipeg. It is expected that this will result in a small net
increase in fish movement in a downstream direction between these waterbodies in the long-term.
However, the magnitude of this movement is expected to be small in comparison to the size of focal fish
populations in the lakes and is not expected to affect fish population sizes or productivity in any lake.

Small, localized changes in the abundance of schooling fish species (e.g., minnows) or life stages (e.g.,
larval perch) may occur intermittently when the water control structure gates are open. However, any
affect is expected to be short-term and low in magnitude because any fish lost to the system are expected
to be replaced by recruitment the following year such that there is no measurable effect on fish population
size or productivity.

Flow changes may also alter cues that attract fish. However, it is expected that these changes will hot be
sufficiently large to affect fish migrations and, if some fish do alter their behaviour, the effects are not
expected to cause a decrease in fish population sizes or productivity.

7.2.9.3 Change in Fish Health and Mortality

There are several pathways by which the Project could affect fish health and mortality. These include
potential introductions of deleterious substances (including sediment), potential mortality from blasting in
the borrow-pits and quarries, potential increases in fish pressure, and potential stranding of fish in the
channels. It is expected that Project design (including operational guidelines) and implementation of
mitigation measures in the Project environmental requirements will sufficiently mitigate these potential
effects such that there will be low risk of fish and fish egg mortalities and that the number of unintended
mortalities will be insufficient to have a measurable effect on fish populations or fish productivity in the
LAA or RAA.
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