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8.0 FISH AND FISH HABITAT

8.1 SCOPE OF ASSESSMENT

Fish and fish habitat have been assessed as a valued component (VC) because they provide ecological,
cultural, recreational and economic value to stakeholders including the public, Indigenous groups, local
businesses, and government agencies. As fish are valued by resource users for recreational fishing
activities and as a source of country foods, it is important to maintain stable populations within the region.
Fish and fish habitat occur within the Project Area and will be affected by planned Project activities. They
are also protected by federal and provincial legislation, with the scope of the assessment being guided by
the Federal Environmental Impact Statement (EIS) Guidelines (Appendix 1A), Provincial EIS Guidelines
(Appendix 1B), as well as applicable legislation, policies and guidance protecting fish and fish habitat in
Canada and Newfoundland and Labrador (NL).

For the purposes of the assessment, the Fish and Fish Habitat VC includes fish and fish habitat and
fisheries, which are defined under the federal Fisheries Act as follows:

9 Fish includes: (i) parts of fish, (ii) shellfish, crustaceans, marine animals and any parts of shellfish,
crustaceans or marine animals, and (iii) the eggs, sperm, spawn, larvae, spat and juvenile stages of
fish, shellfish, crustaceans and marine animals

9 Fish habitat means waters frequented by fish and any other areas on which fish depend directly or
indirectly to carry out their life processes, including spawning grounds and nursery, rearing, food
supply and migration areas

9 Fishery includes any place where of period during which fishing may be carried out; any method of
fishing used, any type of fishing gear, equipment, or fishing vessel used; and any species,
populations, assemblages and stocks, whether the fish is fished or not

Fish and fish habitat have the potential to be affected by Project-related changes to groundwater
resources (Chapter 6), surface water resources (Chapter 7), and vegetation and wetlands (Chapter 9)
through effects such as the direct removal of riparian vegetation (affecting water quality via reduced
shade or increased nutrient/energy inputs), alterations to stream flow, the introduction of sediments and
contaminants, direct injury or death from the presence of equipment, excavation of waste rock and
subsequent alteration of groundwater, and water management activities that result in changes in water
levels in surrounding waterbodies. Therefore, residual effects predicted for surface water, ground water,
and vegetation and wetlands were used to inform potential Project effects on fish and fish habitat.

The Fish and Fish Habitat VC is also linked to:

1 Land and Resource Use (Chapter 16) i while the Fish and Fish Habitat VC considers changes in fish
and fish habitat that may affect fisheries, the Land and Resource Use VC considers Project-related
changes to land uses (including fisheries) resulting from change in access to the Project Area and
sensory disturbance to users
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1 Indigenous Groups (Chapter 17) i changes in fish and fish habitat have the potential to affect the
current use of land and resources for traditional purposes by Indigenous groups (i.e., for fishing)

1 Community Health (Chapter 14) i changes in fish and fish habitat can affect the availability of fish for
consumption as a country food, which can indirectly affect the health of community members

8.1.1 Regulatory and Policy Setting

In addition to the Canadian Environmental Assessment Act, 2012 (CEAA 2012) and the NL
Environmental Protection Act (NL EPA), the Project is subject to other federal and provincial legislation,
policies and guidance. This section identifies the primary regulatory requirements and policies which
influence the scope of the assessment on fish and fish habitat and govern the management and
protection of fish and fish habitat in Canada and NL.

8.1.1.1 Federal
Fisheries Act

The federal Fisheries Act is administered primarily by Fisheries and Oceans Canada (DFO) with some
provisions administered by Environment and Climate Change Canada (ECCC). The Fisheries Act
protects fish and fish habitat and addresses national interests in marine and fresh waters with the goal of
protecting the long-term sustainability of aquatic resources. The Fisheries Act includes prohibitions
against works, undertakings or activities that result in the harmful alteration, disruption or destruction
(HADD) of fish habitat (section 35(1)). Works can be approved by and carried on in accordance with
conditions established by the Minister of Fisheries, Oceans and the Canadian Coast Guard (Fisheries
Minister) (section 35(2)(b)). Any such work requires an authorization with an appropriate offsetting of
residual adverse effects after avoidance and mitigation steps have been taken.

HADD of fish habitat is defined under the Fisheries Actp o | i c iaeysempograry @r permanent change
to fish habitat that directly or indirectly impairs th
of fish. 0

The Fisheries Act also prohibits the carrying out of a work, undertaking or activity, other than fishing, that
results in the death of fish (section 34.4(1)), subject to certain exemptions including under an
authorization from the Fisheries Minister (section 34.4(2)(b)). Additionally, section 34.3(2) provides
provisions for maintaining adequate flow and fish passage. = D FFRsbesies Protection Policy Statement
(DFO 2019) provides guidance on fish and fish habitat protection provisions, and the Framework for
Assessing Ecological Flow Requirements to Support Fisheries in Canada (DFO 2013) provides guidance
on the management of flows required to maintain the ecological functions that sustain fisheries in streams
and rivers potentially affected by water withdrawals.

Sections 36(3) and (4) of the federal Fisheries Act prohibits the deposition of deleterious substances into
waters frequented by fish in Canada unless authorized by regulation. The Metal and Diamond Mining
Effluent Regulations (MDMER) under the Fisheries Act regulate the deposit of deleterious mine effluents,
tailings and waste rock into waters frequented by fish, as authorized by ECCC. The MDMER applies to
metal and diamond mines with an effluent flow rate of greater than 50 m3/d based on effluent deposited
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from all final discharge points of the mine. Also pursuant to the MDMER, all mines and recognized closed
mines are required to conduct acute lethality testing of final effluent, effluent characterization, and
Environmental Effects Monitoring (EEM) in the downstream receiving environment.

Species at Ri sk Act

The federal Species at Risk Act (SARA) provides protection for species at risk (SAR) in Canada. The
legislation provides a framework to facilitate recovery of species listed as Threatened, Endangered or
Extirpated, and to prevent species listed as special concern from becoming threatened or endangered.
SAR and their habitats are protected under SARA, which prohibits: 1) the killing, harming, or harassing of
endangered or threatened SAR (sections 32 and 36), and 2) the destruction of critical habitat of an
endangered or threatened SAR (sections 58, 60 and 61).

These species are listed in Schedule 1 of SARA. Species identified in Schedule 1 with the potential to
occur in the Project Area are considered in this EIS. No approvals under SARA are likely to be required
with respect to the Project.

8.1.1.2 Provincial

While the primary legislation protecting fish and fish habitat is the federal Fisheries Act, provincial
legislation is also considered in the assessment of effects on fish and fish habitat. This includes the NL
EPA, the NL Water Resources Act, and the NL Endangered Species Act (NL ESA).

A Certificate of Approval (CoA) under the NL EPA will be required from the NL Department of
Environment, Climate Change and Municipalities (NLDECCM). The CoA sets concentration specific limits
for specific parameters in the discharge effluent. These limits are typically in line with those provided in
the MDMER and in the NL Environmental Control Water and Sewer Regulations, 2003.

The NL Water Resources Act gives the Water Resource Management Division (WRMD) of the
NLDECCM the responsibility and legislative power for the management of water resources in the
province. The NL Water Resources Act includes the Environmental Control Water and Sewage
Regulations, which provides regulations surrounding the discharge of sewage and other effluent.
Schedule C of the regulation specifies that the metal mining industry shall comply with the MDMER
(formerly the Metal Mining Effluent Regulations).

The NL ESA provides protection for plant and animal species considered to be Endangered, Threatened
or Vulnerable. The NL ESA applies to species, sub-species and populations that are native to NL,
however not to marine fishes. The designation under the NL ESA follows the recommendations of the
Committee on the Status of Endangered Wildlife in Canada (COSEWIC) and the Species Status Advisory
Committee.

8.1.2 The Influence of Engagement on the Assessment

As part of ongoing engagement and consultation activities, Marathon has documented interests and
concerns about the Project received from communities, governments, Indigenous groups and
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stakeholders. An overview of Ma r a t lemgagénsent activities is provided in Chapter 3. Documented
interests and concerns have influenced the design and operational plans for the Project and the
development of the EIS, including the scope of assessment on the VCs. Interests and concerns noted
that specifically relate to fish and fish habitat or routine Project activities that could affect fish and fish
habitat are provided below. Issues and concerns related to potential accidents or malfunctions are
discussed in the assessment of accidental events (Chapter 21).

Questions and concerns raised by Qalipu through Marat hi

il

=A =4 =4 -4 -4

Design and operation of the tailing management facility, including use of earthen dams, long-term

plans for the tailings pond, 4menbramegandlikelihdodand ox t ai
consequences of a breach

Processing onsite, including the use of cyanide and the heap leach process

Whether Project infrastructure can be relocated to reduce the Project footprint

Water quality and water treatment

Interference with fish and fish habitat through use of culverts on water courses

Interest in involvement in the environmental monitoring for the Project

Questions and concerns raised by Miawpukekt hr ough Mar at honds engagement

=A =4 =

=

il

The size of the Project footprint

The need for treatment to protect water quality

Tailings, including questions about treatment, accidental events, and rehabilitation and closure
Potential impacts on pine marten and caribou migration as a result of increased industrial activity in
the Central Region, and potential impacts of the Project on moose and salmon

Potential impact on Miawpukek land and resource use

Interest in involvement in environmental monitoring for the Project

I i n¢

ef fc

Questions and concerns raised by communities and ot her
efforts include:

il

Project components and infrastructure including: if pits will be mined simultaneously; how many
ponds there will be; if the mine will be open pit only or include underground; how ore will be
transported to the mill and how and where it will be processed; use of cyanide; what will replace the
heap leach process; whether other metals, like silver, are present; whether product will be tested at
an on-site lab or externally; and what will happen to waste rock and overburden

Tailings and potential risks, including how tailings will be managed, the treatment of effluent,

understanding fidet ox t ausédfaggsniembrand limer, paientsliingactroh t i o n

the tailings pond and polishing pond on water resources, and the long-term plan [closure] for the
tailings pond

Potential long-term effects of the Project on fish and wildlife and downstream effects on tourism, and
concerns related to the allotment of Project profits being set aside for harm prevention and
remediation of the area
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Questions and concernsraised by fish and wildlife and civil soci

engagement efforts include:

1 Project description, including the size of the Project footprint, pit stability, the source of power for the
Project, use of cyanide, the process that will replace the heap leach process, how tailings will be
transported, and tailings management (and consideration of alternatives)

1 Water quality including the potential for contamination, the potential for acid rock drainage, and the
need for the protection of small ponds near the Project Area

1 Habitat compensation for loss of fish and fish habitat

8.1.3 Boundaries

The scope of the assessment is defined by spatial boundaries (i.e., geographic extent of potential effects)
and temporal boundaries (i.e., timing of potential effects). Spatial boundaries for the Fish and Fish Habitat
VC were selected in consideration of the geographic extent over which Project activities, and their effects,
are likely to occur on the VC. Temporal boundaries are based on the timing and duration of Project
activities and the nature of the interactions with the VC. The spatial and temporal boundaries associated
with the effects assessment for the Fish and Fish Habitat VC are described in the following sections.

8.1.3.1 Spatial Boundaries

The following spatial boundaries were used to assess Project effects, including residual environmental
effects, on fish and fish habitat in areas surrounding the mine site and access road (Figure 8-1). These
spatial boundaries are consistent with the Surface Water Resources VC (Chapter 7).

Project Area: The Project Area encompasses the immediate area in which Project activities and
components occur and is comprised of two distinct areas: the mine site and the access road. The mine
site includes the area within which Project infrastructure will be located, and the access road is the
existing road to the site, plus a 20-metre (m) wide buffer on either side. The Project Area is the
anticipated area of direct physical disturbance associated with the construction, operation and
decommissioning, rehabilitation and closure of the Project.

Local Assessment Area (LAA): The LAA for fish and fish habitat incorporates the Project Area and
watersheds that intersect with the Project Area, as shown in Figure 8-1. The LAA also includes portions of
Victoria Lake Reservoir in the expected effluent mixing zones, which are typically considered to be up to
several hundred metres from points of discharge in the lake. The LAA includes Valentine Lake and
Victoria River to the point downstream where Project-affected tributaries converge with the main branch
of the river. A 500 m buffer has also been applied to the access road to capture potential upstream and
downstream effects related to upgrading (i.e., replacement of culverts and bridges) and operation and
maintenance of the access road.
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Regional Assessment Area (RAA): The RAA for fish and fish habitat incorporates the Project Area and
LAA, and extends to include where potential Project interactions may be observed, as shown in Figure 8-
1 (Valentine Lake, a portion of Victoria Lake Reservoir, the Victoria River, and Red Indian Lake, including
its discharge at the head of the Exploits River). This area encompasses the potential downstream
receivers of surface water that may flow from the Project Area and is the area within which accidental
events (Chapter 21) are assessed. The RAA also informs the assessment of cumulative effects (Chapter
20).

8.1.3.2 Temporal Boundaries

The temporal boundaries for the assessment of potential effects on the Fish and Fish Habitat VC include:

1 Construction Phase i 16 to 20 months, beginning in Q4 2021, with 90% of activities occurring in 2022

1 Operation Phase i Estimated 12-year operation life, with commissioning / start-up and mine / mill
operation slated to start Q2 2023

1 Decommissioning, Rehabilitation and Closure Phase i Closure rehabilitation to occur once it is no
longer economical to mine or resources are exhausted

8.2 EXISTING CONDITIONS FOR FISH AND FISH HABITAT

A characterization of the existing conditions within the spatial boundaries defined in Section 8.1.3 is
provided in the following sections. This includes a discussion of the influences of past and present
physical activities on the VC, leading to the current conditions. An understanding of the existing
conditions for the VC within the spatial area being assessed is a key requirement in the prediction of
potential Project effects provided in Section 8.5.

821 Methods

To characterize the existing conditions for the Fish and Fish Habitat VC in the LAA and the RAA, existing
literature and information was reviewed, public engagement sessions held, and field data were collected
over multiple years and seasons in potentially affected aquatic environments.

8.2.1.1 Existing Information Sources

The review of existing literature and information included:

91 Publicly available scientific information (Pippy 1966; Porter et al. 1974; Morry and Cole 1977)

1 Project-specific LIDAR which was flown for the Project Area in 2019

1 Engagement sessions with the communities and stakeholders, and responses to questions emailed
to town councils, outfitters and salmonid groups related to fishing activity in the RAA

1 Recreational fisheries data obtained from DFO reports and online databases

m



VALENTINE GOLD PROJECT: ENVIRONMENTAL IMPACT STATEMENT

Fish and Fish Habitat
September 2020

8.2.1.2 Field Studies

Field studies were completed in 2011, 2018, 2019 and winter 2020 to support the EA and the specific
field study reports are found in Baseline Study Appendix 4 i Fish, Fish Habitat and Fisheries (BSA.4).
The 2011 field study (BSA.4, Attachment 4-A) focused on the collection of fish presence/absence and fish
habitat data in the vicinity of the Leprechaun deposit, while subsequent surveys in 2018 (BSA.4,
Attachment 4-B), 2019 (BSA.4, Attachment 4-C) and 2020 (BSA.4, Attachment 4-D) focused on collection
of fish presence/absence and fish habitat data in the vicinity of the Marathon deposit. The 2011 and 2018
field assessments also focused on watercourse crossing surveys along the portion of the access road
closest to the mine site. The Aquatic Survey Area shown in Figure 8-2 encompasses survey areas for all
four field programs.

Studies in 2011 and 2018 determined that pond and stream habitat within the Aquatic Survey Area were
relatively homogeneous with respect to habitat type, hydrology and fish species present. Therefore, in
2019, representative pond and streams within each of the three major sub-watersheds within the LAA
(Victoria Lake Reservoir, Valentine Lake and Victoria River) were sampled to provide information about
primary and secondary productivity, sediment quality, water quality and fish productivity. The
representative ponds and streams sampled within each sub-watershed and the type of survey completed
are identified in Table 8.1. The survey components completed with each sub-watershed are provided in
Table 8.1 and sampling locations within each sub-watershed area are shown in Figure 8-2.
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Table 8.1 Survey Components Completed within each Sub-watershed in the Aquatic Survey Area
) Secondar Fish and Fish
Major Representative | primary Productivity Producti %’ Habitat Water Quality Sediment Quality
Ponds and roauctivity Ch izati
Watershed aracterization
Streams
Lake/Pond | Stream Lake/Pond Stream Pond Stream** | Pond | Stream** | Pond | Stream**
. . Ponds VIC P1, Vic VicP1, .
Victoria Lake P2 and associated | VicP2, L1 16 VicP2, L1 16 VicP2, 15, 16, L1 16 vickz, 16
Reservoir 17,18 L1
streams L1, L2
Victoria Lake Lake VIC NA VIC NA VvIC NA vIC NA VvIC VvIC
Reservoir
Ponds ValP1 and
. Val P2 and ValP1, 19, 20,
Valentine Lake associated ValP2 20 ValP2 20 valp2 21 ValP2 20 ValP2 20
streams
Pond VALP3 and valP3
Valentine Lake associated ValP3 1 ValP3 1 M2 Mé 1,2,3 ValP3 1 ValP3 -
streams '
Valentine Lake Lake VAL NA VAL NA VAL NA VAL NA VAL VAL
Unnamed
Victoria River | Jributary to ; 14 ; 14 - 14 ; 14 - 14
Victoria River
(C001 stream)
Pond M1/M7 and
. . . . M1, M7, 8, 9%,
Victoria River associated M7 8 M7 8 M8 11* 12 M7 8 M7 8
streams

Notes:

* indicates stream crossing surveys were also conducted

** does not include other streams associated with the access road upgrades

fifi i n d modata cellected; NA = Not Applicable
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Watercourse ID Description
1 Outlet of ValP3
2 ValP3to M3
3/ M3toM2
4 Inlet to M4
5 Outlet of M4
6 MS to M6
7 M7 to M6 Long Lake Dam
8 M1toM7 L}
9 Outlet of M7
10 Confluence with M7/M8 and Victoria River
11 Qutlet of M8
13 Unnamed Tributary to Valentine Lake
14 Unnamed Tributary to Victoria River
15 Tributary flowing SW to VicP2 outflow
16 Falls to Victoria Lake
17 Qutlet of VicP2 to Falls
18 VicP1to VicP2
19 Val P1to Val P2
20 ValP2 ta Falls
21 Falls to Valentine Lake
22 Inlet to V1
23 Unnamed Tributary to Outlet of V1 (East Branch)
24 Outlet of V1
26 Qutlet of L1
I 27 Qutlet of L2
28 Unnamed Tributary to Victoria Lake Reservair
29 Unnamed Tributary to Victoria Lake Reservoir
30 Unnamed Tributary to Victoria Lake Reservair Valentine Lake =00

31 Unnamed Tributary to Victoria River |
32 Unnamed Tributary to Victoria River AR b PR M3 0021a Terttiem GT [
33 Unnamed Tributary te Victoria River 3
34 Unnamed Tributary te Victoria River ValP3 2)
35 Unnamed Tributary to Victoria River
1 M2
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Figure 8-2  Aquatic Survey Area
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8.2.1.3 Fish Habitat

Data were collected to support the description of fish habitat as part of fish habitat characterization, water
quality and sediment quality surveys. The methods associated with each survey component are
described below. Detailed methods and results of these studies are contained in the field study reports
(BSA.4, Attachments 4-A, 4B, 4-C).

Fish Habitat Characterization

Habitat characterization surveys were conducted for lacustrine (steady water) and riverine (stream, river)
habitats within the Aquatic Survey Area in 2011, 2018, 2019 and 2020.

Lacustrine habitat characterization was conducted in lakes, ponds and small, isolated waterbodies known
as bog holes. Lacustrine habitat classification in lakes and ponds was conducted according to methods
described in the Standard Methods Guide for the Classification/ Quantification of Lacustrine Habitat in
Newfoundland and Labrador (Bradbury et al. 2001) and included classification based on water depth,
substrate type, and amount of aquatic vegetation. Lacustrine habitat classification surveys were
completed as ground surveys (boat and snowmobile) or aerial surveys (helicopter) depending on how
readily accessible the areas were.

In 2020, an ice thickness survey was conducted to assess the potential for fish habitat in 27 bog holes;
eleven bog holes within the physical footprint of the Project and 16 bog holes within close proximity of the
Project footprint. Bog holes are isolated, small, waterbodies and are common within the LAA. The bog
holes surveyed in 2020 were approximately 0.06 to 0.32 hectares (ha) in size. Survey methods for the
2020 bog hole survey were developed in consultation with DFO to determine whether there was sufficient
water depth remaining below the ice within the bog holes to potentially provide overwintering habitat for
fish (BSA.4, Attachment 4-D).

Riverine habitat classification surveys, both aerial and ground based, were conducted according to
methods outlined in Standard Methods Guide for the Classification of Riverine Habitats in Newfoundland
and Labrador (McCarthy et al. 2007). Potential barriers to fish migration were noted, photographed and
georeferenced during the habitat characterization surveys. During ground surveys conducted in 2011 and
2018, stream habitat was characterized in 50 or 100 m stream segments by recording stream velocity,
depth, stream width, substrate type, meso habitat type, stream gradient, riparian vegetation and cover.
Stream and river crossing locations were also surveyed by ground with habitat characterized to an
approximate distance 50 m upstream and downstream of the crossing location. Stream crossings to be
constructed along the access road and site haul roads will be surveyed in advance of construction.

In areas where ground surveys were difficult or impractical, due to access issues, aerial surveys were
carried out. During the 2018 aerial survey, streams were characterized at approximately 100 m stream
segments by flying over the stream at reduced speed and altitude and potential barriers to fish migration
were noted, photographed and georeferenced in the same manner as ground surveys.
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Water Quality

In situ water quality data were collected at a single sampling location from select ponds and streams in
September 2019. Data collected included measurements of pH, dissolved oxygen, temperature, and
conductivity. Water quality data was compared to the freshwater guidelines in the Canadian Water Quality
Guidelines for the Protection of Freshwater Aquatic Life (CWQG-FAL; CCME 2014) to provide context for
its quality in relation to aquatic ecosystems.

For Victoria Lake Reservoir and Valentine Lake, vertical lake water quality profiles were collected at a
single sampling location in each lake during July, September, and November 2019. In addition, a secchi
depth measurement was collected in each lake to assess water transparency.

Water chemistry sampling was conducted at 26 locations within the Aquatic Survey Area. Results are
discussed in the Surface Water Resources VC, Chapter 7, and a high-level summary is provided in
Section 8.2.2.1.

Water Quantity

The local hydrology assessment included a field hydrometric monitoring program combined with in situ
flow measurements at twelve monitoring stations (Figure 7-2 in Chapter 7 1 Surface Water Resources).
Rating curves were developed for hydrometric stations that had a continuous water level logger and were
used to convert the continuous water level data into discharge data. Additional information on water
guantity can be found in Chapter 7.

Sediment Quality

Sediment samples were collected for select lakes, ponds, and streams in 2019. Samples were collected
at a single location in ponds and streams and at three locations in Victoria Lake Reservoir and Valentine
Lake. The sediment sample locations corresponded with the locations of the secondary productivity
sampling stations. Sediment samples were analyzed for total organic carbon, trace metals, mercury, and
particle size.

8.2.1.4  Primary Productivity

Primary productivitywasd et er mi ned by c¢ ol | samoples inlgkescahdlpondsampdh y | |
periphyton samples in streams during the 2019 Aquatic Survey (BSA.4, Attachment 4-C). Primary
productivity in streams was assessed according to methods outlined in the Rapid Bioassessment
Protocols for Use in Streams and Wadeable Rivers (Barbour et al. 1999). Sampling was conducted in
both summer and fall to provide an indication of seasonal variability.

8.2.1.5 Secondary Productivity

Secondary productivity in lakes, ponds, and streams was determined through the collection and analysis
of benthic invertebrate community (BIC) samples. The methods for determination of secondary
productivity in streams and ponds is consistent with the sampling approach described in the Metal Mining
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Technical Guidance for Environmental Effects Monitoring (Environment Canada 2012). Secondary
productivity BIC samples were collected in the same lakes, ponds and streams from which primary

productivity (periphyton and ohhbweveoophduingfalliP@ld.) sampl es

Assessing the seasonal variability for secondary productivity in the spring is inherently difficult as the
emergence periods for different species may be short (i.e., immediately after ice out and prior to
emergence of adult insects), subject to fluctuations influenced by weather and water temperature, and
less diversity (Davies 1984). Late summer or early fall is the optimal time to assess benthic invertebrates
because diversity is at its peak, they are large enough to be collected by sampling equipment, and they
have grown sufficiently for taxonomic identification (Environment Canada 2012).

8.2.1.6  Fish Community

To assess fish communities, a variety of fishing methods were used, including minnow traps, gillnets or
fyke nets to assess lacustrine habitat, and backpack electrofishing to assess riverine habitats. Fishing
was conducted according to methods described in the Standard Methods Guide for Freshwater Fish and
Fish Habitat Surveys in Newfoundland and Labrador: Rivers and Streams (Sooley et al. 1998) and A
Review of Fish Sampling Methods Commonly Used in Canadian Freshwater Habitats (Porter et al. 2006).
The fishing effort and location were recorded. Captured fish were identified to species and released alive.
A representative number were measured and weighed prior to release.

8.2.1.7 Species at Risk

To assess the potential for the occurrence of species at risk (SAR), fish community studies were
undertaken as described in Section 8.2.1.6 and literature was reviewed on the distribution of SAR within
the LAA and RAA.

8.2.1.8 Fisheries

In support of the EIS, a literature review, public engagement efforts, and information requests to outfitters,
local town councils and Indigenous groups were completed to determine the existence of commercial,
recreational and/or Indigenous fisheries in the LAA and RAA.

8.2.2 Overview

The following provides a summary of fish and fish habitat information from existing information and field
data which were collected in 2011, 2018 and 2019. More detailed information is provided in BSA.4.

The LAA has been subject to substantial changes in water flow since the late 1960s. Prior to 1969,
Victoria Lake was part of the Exploits River watershed and flowed to Red Indian Lake via the Victoria
River. In 1968, the Victoria Dam was constructed at the extreme northeastern end of the lake at the
former outlet (Victoria River). The Victoria Canal was constructed in 1969 on the southern side of Victoria

LakeReservoir to divert water through hydroelectric

Electric Development. Due to these changes, Victoria Lake Reservoir is now part of the White Bear
Watershed to the south of the Project. Prior to the creation of the Victoria Lake Reservoir, the surface
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area of Victoria Lake was approximately 4,200 ha; the surface area of Victoria Lake Reservoir is
16,660 ha.

Valentine Lake is 820 ha in extent and drains into the Victoria River, which flows northeast to Red Indian
Lake, through the Millertown Dam, and into the Exploits River. Valentine Lake and Victoria River are part
of the Exploits River Watershed.

8.2.2.1 Fish Habitat

Fish Habitat Characterization

Fish habitat was characterized for lacustrine (ponds, lakes and bog holes) and riverine (rivers, streams)
habitats. Results of studies for each habitat type are described below.

Ponds

A total of 15 ponds were surveyed within the Aquatic Survey Area and were estimated to have a
maximum depth of 2 m and contain a high proportion of fines and low amounts of aquatic vegetation
(Table 8.2). Where aquatic vegetation was present, it was often immediately adjacent to shore or sparsely
distributed through the pond. The ponds surveyed contain littoral (shallow) habitat only and no profundal
(deep) habitat. Ponds within the Aquatic Survey Area were small, with surface areas ranging from 0.5 to
26 ha. Photos of each pond and representative habitats are provided in BSA.4 (Attachments 4-A and
4-C).

Based on methods for rating fish habitat provided in Bradbury et al (2001), habitat quality of the ponds in
the Aquatic Survey Area was determined to be generally poor for spawning, young of the year (YOY),
juvenile, and adult life stages of brook trout (Salvelinus fontinalis) and landlocked Atlantic salmon
(ouaninache) (Salmo salar) as a result of the large quantity of fine grain substrates. However, habitat
quality in ponds was determined to be generally excellent for threespine stickleback (Gasterosteus
aculeatus) spawning, YOY, juvenile and adult life stages, as a result of the large quantity of fine grain
substrates and the presence of aquatic vegetation.

Table 8.2 Summary of Pond Habitat Characteristics

. Dominant . Dominant

Wa’\t/ltjrjsc,)rrled Pond Surfa(lﬁz)Area Substrate Stgbudbosrtnr;ntzznt Aquatic
Grain Size! Vegetation

Victoria I__ake L1 2.2 Fines (99%) Medium (1%) Emergent
Reservoir
Victoria Lake L2 5.6 Fines (100%) - Emergent
Reservoir
Victoria River M1 0.5 Medium (57%) Coarse (28%) Submergent
Valentine Lake M2 1.9 Fines (100%) - Submergent
Valentine Lake M3 1.4 Fines (100%) - Emergent
Valentine Lake M4 1.3 Fines (100%) - Submergent
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Table 8.2 Summary of Pond Habitat Characteristics

Major Surface Area Dominant Subdominant Domine_mt

Watershed Pond (ha) Substrate Substrate Aquatic
Grain Size! Vegetation

Victoria River M5 10.2 Fines (85%) Medium (14%) None observed
Victoria River M6 5.9 Fines (70%) Medium (30%) Submergent
Victoria River M7 3.3 Fines (85%) Coarse (14%) Submergent
Victoria River M8 1.1 Fines (96%) Coarse (4%) Emergent
Valentine Lake ValP1 4.6 Fines (89%) Coarse (9%) ND
Valentine Lake ValP2 4.2 Fines (93%) Medium (7%) ND
Valentine Lake ValP3 26 Fines (87%) Medium (10%) Submergent
Victoria Lake : , 0 . 0
Reservoir VicP1 57 Fines (60%) Medium (40%) ND
Victoria Lake VicP2 6.6 Fines (61%) | Medium (39%) ND
Reservoir
Note:
ND = no data
1 Coarse = bedrock and boulder; Medium = rubble, cobble, gravel; Fine = sand, silt, clay, muck

Bog Holes

To assess the potential for fish habitat, 27 bog holes were surveyed in the winter of 2020 and 11 of these
bog holes (ITO1, ITO2, ITO3, ITO7, IT16, IT17, 1T18, IT19, IT20, IT21, and IT22) are within the Project
footprint. The remainder are in close proximity, however outside the direct Project footprint. The average
ice thickness for the eleven bog holes within the Project footprint was 55.3 centimetres (cm), ranging from
44.5 to 83.5 cm. Five of the eleven bog holes surveyed were frozen to the bottom (IT01, ITO3, ITO7, IT20,
IT22) and were therefore assumed to not be fish habitat, since freezing of the entire water column and
isolation from other waterbodies eliminates the ability of these bog holes to sustain fish life. Water depth
between the ice and the substrate for the remaining six of eleven bog holes was 6 to 45.5 cm (IT02, IT16,
IT17,1T18, IT19, and I1T21). Substrate primarily consisted of organic material.

It was noted that ice thickness was less than in other years, as larger than normal snow accumulation in
the winter of 2020 insulated the ice (N. Capps, pers. comm. 2020). If the maximum ice thickness
measured during the 2020 survey (83.5 cm at IT20) occurred at each of the sampled bog holes, as would
be expected during a typical winter, each of the surveyed bog holes would be frozen to the bottom, with
the possible exception of Bog Hole 1T18.

The results of the ice thickness survey were discussed with DFO on April 24, 2020. During consultation
with DFO, it was determined that IT18 was the bog hole within the Project footprint most likely to contain
fish habitat and that absence of fish at IT18 could be used as an indicator of fish absence at other bog
hole locations within the Project footprint. It was agreed that bog hole IT18 would be fished during
summer 2020 using multi-panel gillnets and minnow traps to determine fish presence or absence.

m

8.15



VALENTINE GOLD PROJECT: ENVIRONMENTAL IMPACT STATEMENT

Fish and Fish Habitat
September 2020

Fish sampling was conducted at bog hole 1T18 during July 2020. Two minnow traps and two gillnets
measuring 25 and 38 mm were set overnight and left to fish for 48 hours. The fishing effort resulted in no
fish catches, demonstrating that the bog holes within the Project footprint are not fish habitat.

Lakes

Prior to construction of the Victoria Dam and Victoria Canal, water depths in Victoria Lake ranged from
26 m in the northeastern section, 30 m in the eastern section, 70 m in the western section, and 117 m at
its deepest point (Pippy 1966). Currently, water depths in the reservoir are likely 35 m higher than pre-
dam depths, and it has a surface area of 16,660 ha (Reid and Cole 1972).

Prior to the construction of the Victoria Dam and Canal, shorelines dropped steeply throughout Victoria
Lake, limiting the extent of the littoral zone (Pippy 1966). Existing bathymetry and field observations
during baseline field surveys confirmed that these observations are still relevant (BSA.4, Attachment 4-C),
with shoreline substrates consisting mainly of rock with some areas of sand. In the eastern section of
Victoria Lake, shallow wind-sheltered bays contained bark and wood chips (Pippy 1966) or sand
substrates (BSA.4, Attachment 4-C). Prior to construction of the reservoir, the bottom of Victoria Lake
consisted of extensive areas of large rock and considerable areas of bedrock, with several islands with
near vertical sides, further supporting the evidence for bedrock (Pippy 1966). Depositional sediments
were observed at depths of 12.5 m during BIC sampling conducted as part of baseline field studies
(BSA.4, Attachment 4-C). Baseline field studies (BSA.4, Attachment 4-C) and studies prior to construction
of the reservoir (Pippy 1966) indicate that the lake is naturally devoid of aquatic vegetation, which may be
a result of the abundance of coarse substrates, prevailing winds, water fluctuations and steep slopes.

For Valentine Lake, a maximum water depth of 25.4 m was recorded during a bathymetry survey
conducted at select locations along the southeast shoreline of the lake in 2019 (Baseline Study Appendix
31 Water Resources (BSA.3), Attachment 3-E). During baseline studies, substrates in the littoral zone
were found to be mainly medium and coarse in grain size (e.g., rubble and boulder), and there were a
number of cobble/rubble shoals adjacent to islands or ascending from depths. Sand and finer sediments
were present within sheltered bays. Substrates in the profundal zone consisted of clumps of fines (BSA.4,
Attachment 4-C).

Prior to the creation of the reservoir, brook trout, landlocked Atlantic salmon (ouananiche), Arctic char
(Salvelinus alpinus) and stickleback were known to occur in Victoria Lake (Pippy 1966). During that time,
brook trout and Atlantic salmon (ouaninache) mainly used habitat within the upper 5 m of the water
column in Victoria Lake and maximum depths used were found to be 15 m and 29 m, respectively (Pippy
1966). The occurrence of brook trout and Atlantic salmon (ouaninache) at depths less than 15 m was
confirmed by baseline field sampling in 2018 and 2019 (BSA.4, Attachments 4-B and 4-C). Arctic char
were found to mainly use depths of 10 to 30 m in summer and shift to the upper 5 m in fall, perhaps to
seek an optimal temperature (Pippy 1966). It is expected that these species currently occupy depths
similar to those they occupied before the reservoir was created.

Overall, based on methods for rating fish habitat provided in Bradbury et al (2001), Victoria Lake
Reservoir and Valentine Lake contain generally good to excellent habitat for spawning, YOY, juvenile and

m

8.16



VALENTINE GOLD PROJECT: ENVIRONMENTAL IMPACT STATEMENT

Fish and Fish Habitat
September 2020

adult life stages of brook trout, Atlantic salmon (ouaninache) and Arctic char as a result of the quantity of
coarse substrates and varying habitat types. Spawning habitat and pelagic habitat for adult life stages of
threespine stickleback is generally suitable while rearing habitat for YOY and juveniles of threespine
stickleback is generally poor in Victoria Lake Reservoir and Valentine Lake (Bradbury et al. 2001).

Streams and Rivers

A summary of habitat attributes for the ground and aerial surveys conducted for baseline studies is
provided in Table 8.3 and includes the average wetted and channel stream width, average velocity,
depth, slope, overhead and instream cover, dominant habitat type, substrate and riparian vegetation. The
complete habitat classification dataset is provided in BSA.4.

The most recent stream crossing fish habitat information from 2018 is presented in Table 8.4. The 2011
stream crossing dataset is provided in BSA.4 (Attachment 4-A) and correlates well with the 2018 data,
particularly as it pertains to determinations of the presence of fish habitat (i.e., no visible channel or
intermittent channels).

The streams that were surveyed were generally small (<5 m), shallow (<0.5 m), and slow flowing

(<0.2 m/s). First order, low gradient streams that flowed through bog or wetland habitats were generally
characterized by shallow flats with an undefined thalweg?, slow/negligible velocities, and fine grain
substrates. The upper reaches of some streams (i.e., 1, 3, 16) had intermittent flow, particularly during the
summer low flow period in August to early September. The lower reaches of streams were generally more
riffle/run habitat, associated with increased gradient and velocities, coarser substrates, well-defined
channels and generally permanent flow characteristics.

The mapped streams and rivers that were surveyed as part of the watercourse crossings varied from no
visible channel, to small streams and flowing rivers (e.g., C005). Fish habitat was confirmed to be present
at 11 of the 15 proposed crossing locations (Table 8.4). Fish habitat was not present at C007, C010,
C011 and C012 in 2018, nor was it confirmed for C007 in 2011.

Waterfalls that act as barriers to fish passage were noted immediately downstream of crossing C005 on
the outlet of Valentine Lake, within the outlet of ValP2 (stream 20/21) and Vic P2 (stream 16/17)
(Figure 8-2).

1 A thalweg is defined as the lowest path along the entire length of a stream bed which defines its deepest channel
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Table 8.3 Summary of Habitat Characteristics for Streams and Rivers Surveyed in 2011 and 2018
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Table 8.3 Summary of Habitat Characteristics for Streams and Rivers Surveyed in 2011 and 2018
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Table 8.3 Summary of Habitat Characteristics for Streams and Rivers Surveyed in 2011 and 2018
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Table 8.3 Summary of Habitat Characteristics for Streams and Rivers Surveyed in 2011 and 2018
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1 Surveyed in 2018 (BSA.4, Attachment 4-B)
2Surveyed in 2011 (BSA.4, Attachment 4-A)
3 See Figure 8.30

DS = Downstream

US = Upstream
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Table 8.4 Summary of Habitat Characteristics for Stream Crossings 2018
Wetted Channel . .
Major Sub- . Stream Stream Stream Mean Mean Average Dominant Habitat Dominant Dominant Average Average
Location A - Depth Velocity Slope Substrate Riparian Overhead Instream
Watershed Order Width Width / o Type .
(m) m) (m) (m/s) (%) Type Vegetation Cover Cover
Co01a 1 1.95 3.57 0.06 0.05 10 Riffle/Run (70%) Boulder | g1 (38%) 23 20
0,
coo1 1 12.45 13 0.88 0.00 1 Pool (?gof/?))/ Pond | fines (509%) | Shrub (65%) 8 20
C002 2 255 4.00 0.08 0.41 25 Riffle/Run (90%) C"Igb(':é';‘;bb Trees (68%) 35 10
C003 2 1.57 2.07 0.1 0.07 2 Riffle/Run (90%) B(%Li‘;r Shrub (70%) 58 5
Riffle/Run (50%) / .
C004 2 1.15 1.95 0.05 0.03 1 Flat (50%) Fines (40%) Shrub (45%) 25 0
C005 3 12.00 14.25 0.34 0.17 35 Riffle/Run (1009 Boulder Shrub (609 2 3
. . . . . iffle/Run (100%) (55%) rub (60%) 1
Victoria . 0 Boulder 0
River C006 2 1.15 1.26 0.11 0.03 1 Riffle/Run (100%) (40%) Shrub (75%) 33 8
Cco07 No defined channel
Riffle/Run (50%) / .
C008 1 0.65 0.98 0.07 0.00 0.05 Flat (50%) Fines (38%) Shrub (50%) 40 20
€009 1 1.35 1.53 0.07 0.00 1 Flat (50%) Fines (65%) | Shrub (75%) 70 20
C010 No defined channel
CO011* 1 0.76 0.91 0.06 0.01 0.75 Flat (85%) Fines (60%) Shrub (75%) 65 8
Co012 No defined channel
co13 - 14.50 17.75 0.5 0.00 5 Pool (95%) Bg%ﬂ,%k Shrub (63%) 2 5
Bedrock
co14 - 14 17 0.32 0.57 55 Pool (58%) (60%) Shrub (53%) 1 5
Note:

* slight flow upstream of culvert, however downstream of culvert the stream is stagnant and dissipates into a wetland, iron floc present; unlikely to be fish habitat.
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Photos of representative habitat of each stream and watercourse crossing are provided in BSA.4. Habitat
quality in streams was highly variable. Small order streams that drained wetlands were generally poor for
spawning, YOY, juvenile and adult life stages of brook trout and Atlantic salmon (ouaninache) due to the
large quantity of fine grain substrates, while providing excellent habitat for threespine stickleback based
on the habitat suitability indices in McCarthy et al. 2007. Rocky reaches of streams containing localized
areas or reaches of flowing water containing sand, gravel and cobble, provided good to excellent habitat
for spawning and rearing habitat for YOY, juvenile and adult life stages of brook trout. Higher order
streams within flowing stream habitat and gravel and cobble substrates provided spawning habitat and
rearing habitat for YOY and juvenile Atlantic salmon.

Victoria River is a part of the Exploits River watershed and formerly drained Victoria Lake prior to the
construction of the Victoria Dam and the creation of the Victoria Lake Reservoir. As a result of a decrease
in flow from Victoria Lake Reservoir after the construction of the Victoria Dam, Victoria River has
narrowed, and shrubs dominate the riparian area within the former riverbanks in lower lying areas. Aerial
imagery (Maxar 2016) of the first 5 km immediately downstream of Victoria Dam shows that the river is
relatively narrow (from 10 m to 40 m) and beaver dams are abundant. Based on professional expertise in
similar habitats, substrates in this area are likely to be predominantly fines with small quantities of coarser
materials.

Farther downstream in Victoria River, the gradient increases, and riffles/runs and pools can be observed.
The river width in this section (5 km to 11 km downstream of Victoria Dam) ranges from 20 m to 100 m.
Based on aerial imagery, field surveys and literature review of the area, substrates are likely to be
primarily medium and coarse (e.g., cobble to boulder) (Pippy 1966; unpublished in-field observations).

Stream crossing surveys conducted at proposed crossings C0013 and C0014, approximately 7.5 km
downstream of Victoria Dam, documented that bedrock was the predominant substrate type at these
locations (BSA.4, Attachment 4-B). Figures 8-3 to 8-11 show the habitat used by various life stages of fish
within the LAA to carry out their life processes. The Habitat Suitability Index (HSI) values were derived
from McCarthy et al. 2007, Grant and Lee 2004, Bradbury et al. 2001 and Stanley and Trial 1995, and are
based on the habitat information collected in streams and ponds in 2011 and 2018. Suitable habitat for
brook trout, threespine stickleback and Atlantic salmon (ouaninache) is denoted in green (HSI). Additional
suitable habitat in Valentine Lake and Victoria Lake Reservoir was determined based on the depth
preferences of brook trout, threespine stickleback and Atlantic salmon (ouaninache).

Suitable brook trout spawning and YOY habitat was generally patchy in distribution throughout the areas
surveyed and limited to areas with coarser substrates that also contained small patches of gravel suitable
for brook trout spawning (Figures 8-3 and 8-4). Juvenile and adult brook trout habitat is more widely
available, since smaller (fine) substrates are considered suitable (Figures 8-5 and 8-6). Based on the
depths in Valentine Lake, there is an abundance of brook trout habitat along the shoreline (Figures 8-3 to
8-6). Victoria Lake Reservoir also has suitable brook trout habitat along the shoreline in shallow water
areas, however many shoreline locations have substantially deeper water than Valentine Lake; reducing
the quantity of brook trout habitat available to the various life stages (Figures 8-3 to 8-6).
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Suitable ouananiche spawning, YOY and juvenile habitat within the LAA is patchy and mainly limited to
the downstream portions of streams containing gravel / cobble substrates, with increased stream flow and
depth (Figures 8-7 to 8-9). Based on the depths in Valentine Lake, there is an abundance of ouananiche
habitat along the shoreline (Figures 8-7 to 8-9). Victoria Lake Reservoir also has suitable ouaninache
habitat along the shoreline in shallow water areas; however, many shoreline locations have substantially
deeper water than Valentine Lake, reducing the quantity of ouaninache habitat available to the various life
stages (Figures 8-7 to 8-9).

Suitable habitat for threespine stickleback spawning, YOY, juvenile and adult life stages within the LAA
are similar, so the data of suitable habitat was pooled. Overall, all life stages of threespine stickleback
were found in shallow depths with soft substrates (Figure 8-10). Based on depth, habitat for threespine
stickleback was also associated with shallow habitat along the shoreline and was more abundant in
Valentine Lake than in Victoria Lake Reservoir (Figure 8-10).

Lakes, ponds and beaver impoundments likely provide the majority of overwintering habitat for brook
trout, ouaninache and threespine stickleback (Figure 8-11). Other smaller areas of groundwater input or
seeps may also provide overwintering habitat in streams or ponds on a scale too small to be indicated on
the figure.
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Suitable Habitat for Brook Trout - Spawning
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Suitable Habitat for Brook Trout - YOY
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Suitable Habitat for Brook Trout - Juvenile
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Suitable Habitat for Brook Trout - Adult
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Suitable Habitat for Ouananiche - Spawning
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Suitable Habitat for Ouananiche - YOY
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Water Quality

In situ water quality results for ponds within the Aquatic Survey Area were within the acceptable ranges
for supporting cold water fish communities (BSA.4, Attachment 4-C). Key findings are outlined below:

il

1

In ponds, average water temperature ranged from 10.2°C to 16.7°C in September (BSA.4,
Attachment 4-C)
Average dissolved oxygen concentrations in ponds ranged from 8.3 mg/L to 9.5 mg/L. Four of five

ponds sampled for dissolved oxygen were below the CWQG-FAL recommended minimum value of

9.5 mg/L for early life stages (ValP2, ValP3, VicP2 and M7); however, all stations were above the
guidelines (6.5 mg/L) for all life stages (CCME 2014)

The pH ranged from 6.1 to 7.1 and was below the CWQG-FAL recommended range (6.5 to 9.0) at

two of five sampling locations (L1 and VALP2)
Conductivity ranged from 47.9 uS/cm to 52.3 puS/cm

In situ water quality results in Valentine Lake were generally within the acceptable ranges for supporting
cold water fish communities (BSA.4, Attachment 4-C):

f
f

In 2019, conductivity levels for Valentine Lake varied between 24 uS/cm and 27 pS/cm

The pH in Valentine Lake ranged from 6.04 to 7.79; the in-situ pH within the water column was
generally within or slightly below the recommended guideline CWQG-FAL of 6.5

Secchi depth ranged from 6.00 m to 7.12 m on Valentine Lake in August and September 2019,
respectively

Val entine Lake thermally stratifies in summer

dissipates prior to late September

In August, water temperature in the epilimnion (above the thermocline) averaged 20.1°C and
dissolved oxygen concentrations averaged 8.5 mg/

Below the thermocline water temperatures averaged 16.7°C and dissolved oxygen concentrations
averaged 8.3 mg/L

During the mid-summer months, Valentine Lake has water temperatures and dissolved oxygen

concentrations that are suitable for cold water fish species, such as Atlantic salmon and brook trout

In situ water quality results in Victoria Lake Reservoir were generally within the acceptable ranges for
supporting cold water fish communities (BSA.4, Attachment 4-C):

f
f

Conductivity levels for Victoria Lake Reservoir varied between 20 and 23 uS/cm
The pH in Victoria Lake Reservoir ranged from 5.57 to 7.37; the in-situ pH within the water column
was frequently below the recommended guideline CWQG-FAL of 6.5

Secchi depth ranged from 3.9 m to 4.9 m on Victoria Lake Reservoir in August and September 2019,

respectively

Victoria Lake Reservoir thermally stratifies in summer and fall between depths of 16 to 25 m from the

wat er 6 s, alhoughfdessipates by November (BSA.4, Attachment 4-C)

In August, during the warmest month sampled, water temperature in the epilimnion averaged 19.1°C

and dissolved oxygen concentrations averaged 8.8 mg/L

m
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1 Below the thermocline, water temperatures averaged 7.2°C and dissolved oxygen concentrations
averaged 10.3 mg/L. Water temperatures and dissolved oxygen concentrations are suitable for cold
water fish species in Victoria Lake Reservoir during summer stratification

In situ water quality in streams is generally within the acceptable ranges for supporting cold water fish
communities (BSA.4, Attachment 4-C):

1 In streams, average water temperature ranged from 12.2°C to 22.3°C

1 Average dissolved oxygen concentrations in streams ranged from 7.8 mg/L to 9.4 mg/L; all stations
were below the CWQG-FAL recommended minimum value of 9.5 mg/L for early life stages, however,
were above the guideline (6.5 mg/L) for all life stages (CCME 2014)

I The pH ranged from 6.1 to 6.9 and was below the CWQG-FAL recommended range (6.5 to 9.0) at
one of six sampling locations

1 Conductivity ranged from 39.4 ps/cm to 98.0 uS/cm

In general, the surface water quality in the LAA is within the acceptable ranges for supporting cold water
fish communities:

1 Surface water was soft; hardness averaged 16.3 mg/L

1 Alkalinity was low and suggested limited acid buffering potential in local waterbodies; the pH ranged
from acidic to slightly basic (4.61 to 7.8)

9 Electrical conductivity was considered low and averaged approximately 40 uS/cm

1 Concentrations of major cations such as calcium, sodium, potassium, magnesium, manganese,
ammonium, iron and aluminum were low as were concentrations of major anions such as chloride,
fluoride, sulphate and nitrate

1 Waters were typically clear, with low total suspended solids concentrations (mean of 3 mg/L) and low
turbidity (mean of 1.0 Nephelometric Turbidity unit)

I Total ammonia had a mean of 0.09 mg/L) and nitrate had a mean of 0.11 mg/L

1 Nutrients such as total phosphorus had a mean of 54 mg/L, indicating that nutrients likely do not limit
plant or algal growth in these freshwater streams

9 Total metal concentrations for arsenic, cadmium, boron, copper, lead molybdenum, selenium, silver,
thallium, uranium and zinc were typically within the CWQG-FAL at most sampling locations

I Total aluminum and iron were often above CWQG-FAL at most sampling stations

The complete results are provided in the Baseline Report (BSA.3, Attachment 3-A) and are described in
more detail in Chapter 7 (Surface Water Resources).

Wat er Quantity

The streams within the Aquatic Survey Area are generally small because they drain wetlands or small
ponds near the top of their respective watershed divides, with mean discharges ranging from 0.004 m3/s
to 0.352 m3/s throughout the year (Table 8.5). Mean monthly flows are highest in June and July, with the
lowest flows occurring in October and November. Flows were low during early August 2019 and some
flows appeared negligible or streams had become intermittent (e.g., Stream 1 and 17). More detailed
information on the discharge in ponds, lakes and streams within the Aquatic Survey Area can be found in

m
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Chapter 7 (Surface Water Resources). The sampling locations referred to in Table 8.5 are shown on
Figure 7-2.

Table 8.5 Range of Mean Monthly Flows Conditions at Select Locations within the
Aquatic Survey Area Collected between 2011 and 2019
Major Watershed Location Mean Flow (m*/s)

Low High Mean
Valentine Lake Stream 19 (HS1) 0.004 0.026 0.014
Valentine Lake Stream 20/21 (HS2) 0.011 0.069 0.035
Valentine Lake Stream 1 (HS9) 0.031 0.2 0.097
Victoria Lake Reservoir Stream 17 (HS3) 0.007 0.046 0.024
Victoria Lake Reservoir Stream 16 (HS4) 0.01 0.066 0.034
Victoria Lake Reservoir Stream 15 (HS5) 0.01 0.067 0.034
Victoria Lake Reservoir Stream 16 downstream of 15 (HS6) 0.024 0.154 0.076
Victoria River Stream 14 (HS7) 0.019 0.118 0.058
Victoria River Stream (HS8) 0.055 0.352 0.167

Sediment Quality

In ponds, grain size distributions were variable; however, in general, grain size classes were distributed
relatively equally between sand, silt, and clay (BSA.4, Attachment 4-C). In lakes, grain size distribution
was more variable than in ponds. In lakes, silt was the predominant grain size class, except within the
littoral area of Valentine Lake, which was sand. In pond and lake sediments there were no exceedances
of the Canadian Sediment Quality Guideline Probable Effects Limit (CSQG PEL) identified for cadmium,
chromium, copper, lead, mercury or zinc. Arsenic was above the CSQG PEL guidelines in 11 of 11
sediment samples collected from ponds and lakes and ranged from 56 mg/kg to 290 mg/kg (BSA.4,
Attachment 4-C). In NL, naturally high arsenic levels are not uncommon and are influenced by bedrock
geology, surficial and chemical processes and proximity to areas of mineralization (particularly copper
and gold) (Serpa et al. 2009).

Grain size distribution sampled from soft sediments in streams was highly variable (BSA.4, Attachment
4-C). Sand was the predominant grain size at stations sampled in stream 14, stream 24 and stream16,
while silt was the predominant grain size at stations sampled in stream 8 and 2. No exceedances of the
CSQG PEL were identified for cadmium, chromium, copper, lead, mercury and zinc. Arsenic levels were
naturally elevated and above the CSQG PEL guidelines in all four of the sediment samples collected from
soft sediments in streams and ranged from 72 mg/kg to 240 mg/kg (BSA.4, Attachment 4-C).

8.2.2.2  Primary Productivity

Primary production is the production of chemical energy into organic compounds by living organisms. It
occurs primarily through photosynthesis and provides the base of the aquatic food web (i.e., algae or
plants for other organismstoeat). Chl or ophyl | ilad c onc ansurface tvdateoarte f r om per i
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often positively associated with nutrient availability and is used to assess primary productivity. Chlorophyll

flad produces a food supply at t heordamssme Chiofophyllindakesood ¢ hal
and ponds comes mostly from floating algae. In streams, chlorophyll is associated with periphyton, which

includes a functionally defined assemblage of algae and other species, which live attached to solid

surfaces, such as logs and rocks.

Water samples were collected from two lakes (Valentine Lake and Victoria Lake Reservoir), and five

ponds (L1, M7, VicP2, ValP2, ValP3) for the determinationofch | or op hy | | flad concentratioc
summer and fall, 2019 (BSA.4, Attachment 4-C). Primary productivity in these lakes varied little between

summer and fall periods, with summer concentrations ranging from non-detect (<0.5) to 1.8 micrograms

per litre (ug/L) and fall concentrations ranging from 0.6 pg/L to 1.7 ug/L (BSA.4, Attachment 4-C). These

results indicate low primary productivity of these lakes basedonc h|l or op hy |l | fad concentrat
(Mackie 2001).

Periphyton samples were collected from five streams (L1, M7, VicP2, ValP2, ValP3) for the determination

ofchl or opdhyclolncfieant r at i on i n(BSActAttachenantd+@). Prinwany prodéicavityl
represented by chl or ophyl | didinatvarycsubstantally batwedniswonmeriamd per i p h:
fall sampling events, with summer concentrations ranging from 0.8 to 1.8 micrograms per square

centimeter (ug/cm?) and fall concentrations ranging from 0.8 to 2.5 pg/cm? (BSA.4, Attachment 4-C).
Concentrations of chlorophyl/ ftan@esotraphicanditions foywttoon i ndi c a
moderate productivity) based on Barbour et al. (1999).

8.2.2.3  Secondary Productivity

Secondary productivity is the production of biomass by organisms that cannot produce their own food
(i.e., heterotrophic). The BIC in waterbodies was sampled to determine secondary productivity. Benthic
invertebrates consist of a wide range of feeding groups including shredders, gatherers, filter feeders,
scrapers and predators. These organisms are responsible for converting non-living organic matter (e.g.,
coarse and fine particulate organic matter) and living organic matter (e.g., algal cells, microscopic
multicellular animals, and other benthic invertebrates) into animal tissue. This animal tissue represents a
major food resource for fish populations, particularly brook trout and Atlantic salmon (ouaninache) less
than approximately 30 cm in length (Pippy 1966).

Secondary productivity can be quantified by the measurement of the density of benthic invertebrates in a
given area (number of individuals per m2). In general, areas of high density tend to have higher secondary
productivity than areas of low density. Taxa richness and evenness are two metrics that, in combination,
are generally used to estimate secondary production and determine how the productivity may be
generated. Taxa richness includes the number of different types of organisms that may be present at a
family or species level, and evenness provides a measure of how diverse a benthic community is.

In ponds, 32 different species from 20 different families were identified in the BIC samples collected
(BSA.4, Attachment 4-C). The predominant benthic invertebrate taxon collected from ponds was
Amphipoda (amphipods), except for VICP2, which had higher proportions of Diptera (true flies).
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In lakes, 29 different species from 12 different families were identified in the BIC samples. The
predominant benthic invertebrate taxon collected was generally Diptera (true flies) and consisted primarily
of Chironomidae. Chironomidae made up between 40% and 85% of the individuals identified in lakes.

The density and taxa richness of benthic invertebrates were higher in BIC samples collected from ponds
than from lakes. Evenness was low in ponds and moderate in lakes, while BIC diversity was moderate in
both ponds and lakes (BSA.4, Attachment 4-C). Victoria Lake Reservoir had lower densities of benthic
invertebrates in comparison to Valentine Lake (BSA.4, Attachment 4-C), which indicates lower secondary
productivity in Victoria Lake Reservoir compared to Valentine Lake. This may be in part due to the wide
and rapid fluctuations in lake level historically within Victoria Lake and currently within the Victoria Lake
Reservoir in comparison to Valentine Lake (Pippy 1966, unpublished field observations). Rapid
fluctuations in lake level are not conductive to bottom dwelling organisms because organisms that reside
in shallow water within the littoral area may not survive as water levels drop (Pippy 1966).

In streams, 35 different species from 18 different families were identified in the BIC samples collected
from soft substrates (BSA.4, Attachment 4-C). The predominant benthic invertebrate taxon collected from
soft substrates in streams was generally Diptera (true flies) and consisted primarily of Chironomidae.
Chironomidae made up between 39% and 100% of the individuals identified. In streams, 47 different
species from 28 families were identified in the BIC samples collected from hard substrates. The
predominant benthic invertebrate taxon collected from hard substrates in streams was generally
Ephemeroptera (mayflies), except for Stream 1, which had higher proportions of bivalves (mussels).
Ephemeroptera, Plecoptera, and Tricoptera (EPT) made up between 25% and 94% of the individuals
identified from hard substrates and are indicators of good water quality. The density of benthic
invertebrates was higher in stream samples collected from soft substrates than from hard substrates.
Taxa richness was lower in samples collected from soft substrates than hard substrates. Evenness was
low in samples collected from hard substrates and moderate in soft substrates, while diversity was
moderate for samples collected from soft substrates and high for hard substrates (BSA.4, Attachment
4-C).

8.2.2.4  Fish Communi ty

Within the RAA, sea-run Atlantic salmon and ouananiche, brook trout, Arctic char, American eel and
threespine stickleback are known to occur (Cunjak and Newbury 2005; Porter et al. 1974). Brook trout,
Arctic char, threespine stickleback and ouaninache comprise the resident fish species. The streams,
rivers, lakes and ponds in the RAA provide adequate spawning, rearing, migratory and overwintering
habitat for these species to carry out their entire life processes in freshwater.

Sea-run Atlantic salmon, American eel and possibly threespine stickleback comprise the diadromous
species in the RAA, meaning that a portion of their life cycle is carried out in the marine environment.
Sea-run Atlantic salmon migrate upstream to spawn and their offspring spend their early life stages in
freshwater. Juvenile Atlantic salmon leave the freshwater environment as smolts to grow and mature in
the marine environment before returning to their natal rivers to spawn. The sea-run Atlantic salmon are
part of the Northeast Newfoundland Atlantic Salmon population and are designated as Not-at-Risk by
COSEWIC (COSEWIC 2010). Fishway counts at the Bishops Falls counting facility on the Exploits River
in 2019 indicate a decrease in salmon numbers from the previous year and from 2014 to 2018, which is

m



VALENTINE GOLD PROJECT: ENVIRONMENTAL IMPACT STATEMENT

Fish and Fish Habitat
September 2020

consistent with other Atlantic salmon populations in Atlantic Canada. Like other Atlantic salmon
populations, marine survival is considered to be a major factor limiting the abundance of Atlantic salmon
within the NL Region (Veinott et al. 2018).

For American eel, which spawn within the marine environment in the Sargasso Sea, the RAA provides
adequate rearing, overwintering and migratory habitat to carry out their life processes. American eel is
considered a single breeding population and is classified as Threatened by COSEWIC (COSEWIC 2012).
Threats to the population include habitat alteration, dams and turbines, fishery harvest, changes to ocean
conditions related to climate change, contaminants, and parasites (COSEWIC 2012).

For both sea-run Atlantic salmon and American eel, their migratory habitat is interrupted with a number of
hydroelectric dams which provide upstream passage, however, may not facilitate optimal downstream
migratory passage.

Within the LAA, brook trout, Atlantic salmon (ouaninache), Arctic char and threespine stickleback are
known to occur in the Victoria River watershed and Victoria Lake Reservoir (Pippy 1966; Porter et al.
1974). American eel is known to occur within the LAA along the access road on the south side of Red
Indian Lake, however, is not known to occur in Victoria Lake Reservoir or Valentine Lake. Victoria Lake
Reservoir and Valentine Lake are not accessible to sea-run Atlantic salmon. Atlantic salmon are
landlocked due to numerous dams within the Exploits River and White Bear watersheds. A summer,
randomized sampling program conducted in Victoria Lake Reservoir by Pippy, 1966, indicated the
community composition of salmonids was, Atlantic salmon (ouaninache) 46%, brook trout 40% and Arctic
char 14%. Based on the habitat preferences of Arctic char in Victoria Lake Reservoir, it is presumed they
have the potential to occur in Valentine Lake as well.

Fish sampling was conducted within the Aquatic Survey Area to determine if fish were present and to
provide additional information on the abundance (i.e., productivity) of fish in representative lakes, ponds,
streams and bog holes. Brook trout, Atlantic salmon (ouaninache) and threespine stickleback were
captured in ponds, lakes and streams, however, Arctic char were not captured. Despite substantial effort,
no fish were captured in bog holes, indicating that bog holes are not fish bearing. For the fish species
captured, YOY and adult life stages were confirmed present suggesting that the habitat within the Aquatic
Survey Area provides adequate spawning, rearing, migratory and overwintering habitat on a local scale
for fish to carry out their life processes.

Lakes, Ponds and Bog Holes

Salmonids were confirmed or are likely to be present in most lakes and ponds, except for VicP1, VicP2,
ValP1 and ValP2 (BSA.4, Attachment 4-A). Extensive fishing effort demonstrated that salmonids were
absent from these ponds and were only present downstream of substantial waterfalls located in the Val
(P1 and P2) and Vic (P1 and P2) sub-watersheds. A summary of fish presence / absence in ponds and
lakes within the Aquatic Survey Area is provided in Table 8.6. In lakes and ponds, Atlantic salmon
(ouaninache) were only found in larger waterbodies (i.e., Valentine Lake and Victoria Lake Reservoir, and
pond ValP3), whereas brook trout were confirmed or assumed to be present in all ponds with connectivity
to downstream streams or ponds. Threespine stickleback were confirmed or assumed to be present in all
lakes and ponds (Table 8.6). Bog holes in the Aquatic Survey Area were determined to be fishless.
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Table 8.6 Summary of Fish Presence/Absence Results in Ponds, Lakes and Bog
Holes within the Aquatic Survey Area

Fish Status Salmonids Threespine Stickleback
Ponds and Lakes
Confirmed Val Lake, Vic Lake, Val P3, L1, L2, M1, M2 Val Lake, Vic Lake, M5 and M6, ValP1, ValP2,
and M6 VicP1, VicP2
Likely M3, M4, M5, M7 and M8 Val P3, L1, L2, M1, M2, M3, M4, M7 and M8
Unlikely - -
Absent Val P1, Val P2, Vic P1, Vic P2, bog holes Bog holes
Notes:

Confirmed = fish presence confirmed (captured by fyke trap, electrofisher or gilinet)

Likely = suitable habitat is present, and the habitat is connected to habitat containing this species
Unlikely = no suitable habitat present and this habitat is not connected to habitat containing this species
Absent = substantial fishing effort expended, however, species not caught

A summary of catch per unit of effort (CPUE), by species, for each lake and pond fished in 2011, 2018 or
2019 is provided in Table 8.7. The CPUE for salmonids in Val P1, Val P2, Vic P1 and Vic P2 was zero for
each pond despite substantial fyke netting and gillnetting effort, confirming that the falls downstream are
barriers to upstream fish passage. The CPUE for threespine stickleback in these ponds ranged from 0.2
to 3.4 fish per hour for fyke traps. In the other ponds accessible to salmonids, CPUE for gillnets ranged
from 0 to 5.5 fish per hour (salmonids only) and 0 to 0.5 fish per hour for minnow traps (sticklebacks only).

Based on the field surveys conducted in 2018 and 2019 in Victoria Lake Reservoir, brook trout average
CPUE was 3.0 fish per hour for gillnets and 0.0 fish per hour for fyke nets (Table 8.7). Atlantic salmon
CPUE in Victoria Lake Reservoir was 0.5 fish per hour for gillnets and 0.3 fish per hour for fyke nets. In
Valentine Lake, brook trout average CPUE was 0.0 fish per hour for gilinets and 0.1 fish per hour for fyke
nets (Table 8.7). Atlantic salmon in Valentine Lake CPUE was 0.0 fish per hour for gillnets and 0.1 fish
per hour for fyke nets. CPUE for sticklebacks in Valentine Lake and Victoria Lake Reservoir ranged from
7.1to 7.7 fish per hour for fyke nets. Arctic char was not captured in Victoria Lake Reservoir or Valentine
Lake during any of the field studies.

Table 8.7 Catch Per Unit Effort and Descriptive Statistics for Fish Sampling in Lakes,
Ponds and Bog Holes in Aquatic Survey Area

Major Sub- Location Sampling gf?fﬁlt Brook Atlantic Threespine
Watershed Method * (hours) Trout Salmon Stickleback
Victoria Lake VicP1 Fyke (2) 57.0 0.0 0.0 1.2
Reservoir
Victoria Lake VicP1 Gillnets (2) 139.3 0.0 0.0 0.0
Reservoir
Victoria Lake VicP2 Fyke (2) 436 0.0 0.0 3.2
Reservoir
Victoria Lake VicP2 Gillnets (2) 140.7 0.0 0.0 0.0
Reservoir
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Table 8.7 Catch Per Unit Effort and Descriptive Statistics for Fish Sampling in Lakes,
Ponds and Bog Holes in Aquatic Survey Area
Major Sub- Location Sampling I-Erf(;f)?lt Brook Atlantic Threespine
Watershed Method * (hours) Trout Salmon Stickleback
yiotoria Laje L1 Minnow trap 7.8 0.0 0.0 0.0
yiotoria Laje L1 Gillnet 3.9 13 0.0 0.0
}ﬁﬁ;‘;ﬂj‘oh’""e L2 Minnow trap 7.3 0.0 0.0 0.0
yietoria Lake L2 Gillnet 3.7 0.3 0.0 0.0
Valentine Lake ValP1 Fyke (4) 78.3 0.0 0.0 0.4
Valentine Lake ValP1 Gillnets (2) 144.3 0.0 0.0 0.0
Valentine Lake ValP2 Gillnet (8) 282.7 0.0 0.0 0.0
Victoria River M1 Gillnet 0.6 55 0.0 0.0
Victoria River M5 Minnow trap 7.2 0.0 0.0 0.1
Victoria River M5 Gillnet 3.6 0.0 0.0 0.0
Victoria River M6 Minnow trap 2.0 0.0 0.0 0.5
Victoria River M6 Gillnet 1.0 5.0 0.0 0.0
Victoria River M7 Gillnet 0.5 0.0 0.0 0.0
Victoria River M8 Gillnet 0.5 0.0 0.0 0.0
Valentine Lake ValP3 Gillnet 15 0.0 1.3 0.0
Valentine Lake M2 Gillnet 0.5 0.0 0.0 0.0
Valentine Lake M2 Gillnet* - - - -
Valentine Lake M3 Gillnet 0.5 0.0 0.0 0.0
Valentine Lake M4 Minnow trap 1.0 0.0 0.0 0.0
Valentine Lake M4 Gillnet 0.5 0.0 0.0 0.0
Victoria Lake Victoria Lake Gillnets (2) 17 05 3.0 0.0
Reservoir Reservoir
yietoria Lake victoriaLake | £y pets (2) 95.7 0.3 0.0 7.7
eservoir Reservoir
Valentine Lake Valentine Lake Gillnets (2) 1.9 0.0 11 0.0
Valentine Lake Valentine Lake Fyke nets (2) 94.5 0.1 0.0 7.1
Bog Holes IT18 Minnow Trap 48
Bog Holes IT18 Gillnets (2) 48
Note:

1 Number in brackets is number of fyke or gillnet sets
* CPUE was artificially high so not included as fish were accidentally spooked
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In Victoria Lake Reservoir and Valentine Lake, Atlantic salmon ranged from 40 mm to 322 mm and brook
trout ranged from 75 mm to 243 mm (BSA.4, Attachments 4-B and 4-C). Prior to the creation of the
Victoria Lake Reservoir, Atlantic salmon (ouaninache) ranged from 148 mm to 365 mm with a maximum
age of 8, brook trout ranged from 152 mm to 276 mm with a maximum age of 5 and Arctic char ranged
from 110 mm to 220 mm with a maximum age of 6, within Victoria Lake (Pippy 1966).

Streams and Stream Crossings

Salmonids were absent in streams 17, 18, 19 and 20, because of barriers to fish passage (Figure 8-2).
Brook trout were found in most other streams within the Aquatic Survey Area. Atlantic salmon were found
in streams connected to lakes and large ponds (i.e., Victoria Lake Reservoir, Valentine Lake, ValP3) and
the Victoria River (i.e., streams 1, 9, 11, 16 and 21) (Table 8.8). Threespine stickleback were confirmed or
likely present in all the streams within the Aquatic Survey Area (Table 8.8).

A summary of CPUE by species is provided in Table 8.9 for streams and Table 8.10 for stream crossings
surveyed using backpack electrofishing in 2012 and 2018. For streams 17, 18, 19 and 20, the CPUE for
salmonids was zero as they were absent due to downstream barriers to fish upstream passage (Figure 8-
2). In streams accessible to salmonids, brook trout CPUE ranged from 0 to 92 fish/1,000 seconds (s), and
Atlantic salmon CPUE ranged from 0 to 48 fish/1,000 s, and threespine stickleback ranged from 0 to 101
fish/1,000 s for streams and stream crossings (Table 8.9 and Table 8.10). Of all species captured, the
highest overall CPUE was for brook trout.

In streams and at watercourse crossings, Atlantic salmon ranged from 50 mm to 166 mm (YOY to
juvenile) and brook trout ranged from 34 mm to 200 mm (YOY to adult) (BSA.4, Attachments 4-B and
4-C).
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Table 8.8

Habitat
20

Summary of Fish Presence/Absence Sampling Results within Streams and
Stream Crossings in the Aquatic Survey Area

Fish
Assemblage

Stream and Stream Crossing Locations for Fish

Salmonids Present

Sticklebacks Present

Streams
Confirmed 1,2,5,8,9, 10, 11, 14, 15, 16 and 21 4,5, 11, 15, 16, 17, 18, 19, 20 and 21
Likely 3,4,6,7,and 13 1,2,3,6,7,8,9,10, 13 and 14
Unlikely - -
Absent 17, 18, 19 and 20 -
NFH (dry) 12 12
Stream Crossings
Confirmed C001, C001a, C002, C003, C005, C006, C009, C003

C013, C014
Likely None C001, C001a, C002, C013 and C014
Unlikely C004, C008, C011 C004, C005, C006, C008, C009, C011
Absent - -
Hgtbﬁfih( i) C007, C010, and C012 C007, C010, and CO12
Notes:

Confirmed = fish presence confirmed (captured by fyke trap, electrofisher or gilinet)
Likely = suitable habitat is present, and the habitat is connected to habitat containing this species
Unlikely = no suitable habitat present and this habitat is not connected to habitat containing this species

Absent = substantial fishing effort expended, however, species not caught
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Table 8.9 Summary of Catch Per Unit Effort for Fish Sampling in Streams
Major Sub-Watershed Stream Fi‘?i?rigg Numbe_r o Captered gﬁa:e? fgéougét:g;fssr;
(seconds) Brook Atlantic Threesplne AII_ Brook Atlantic Th_reesplne AII_
Trout Salmon Stickleback Species Trout Salmon Stickleback Species
Victoria River Reservoir (16) VicP2-VicLK 706 61 0 0 61 86 0 0 86
Victoria River Reservoir (16) VicP2-VicLK 1,053 81 9 10 100 77 9 9 95
Victoria River Reservoir VicP1-VicP2 388 0 0 0 0 0 0 0 0
Victoria River Reservoir (17) VicP2-VicLK 769 0 0 5 5 0 0 7 7
Victoria River Reservoir (15) Tributary 120 6 0 0 6 50 0 0 50
Victoria River (12) Inlet to M1 No stream present at confluence with M1 at time of survey
Victoria River (8) M1 to M7 600 6 0 0 6 10 0 0 10
Valentine Lake (20) ValLK-ValP2 927 0 0 5 5 0 0 5 5
Valentine Lake (19) valP1-valP2 207 0 0 21 21 0 0 101 101
Valentine Lake (21) ValLK-ValP2 844 50 9 1 60 59 11 1 71
Valentine Lake (3) M3 to M2 114 0 0 0 0 0 0 0 0
Valentine Lake (1) Outlet of ValP3 354 14 1 0 15 40 3 0 42
Valentine Lake (4) Inlet to M4 138 0 0 2 2 0 0 14 14
Valentine Lake (5) Outlet of M4 521 1 0 34 35 2 0 65 67
Valentine Lake (2) ValP3 to M3 445 1 0 0 1 2 0 0 2
Valentine Lake (1) valP3-ValLK 338 20 2 0 22 59 6 0 65
Valentine Lake s/lj)er?t?nnearl?:kde Tributary to 113 0 0 0 0 0 0 0 0
Victoria River (14) C001/ anamed ' 780 34 0 0 34 a4 0 0 44
Tributary to Victoria River

Victoria River Sl'lr?b)u(t:;r?/ltﬁlvtijgtgﬁg]el??ver 280 1 0 0 1 39 0 0 39
Victoria River (9) C002/ Outlet of M7 500 7 11 0 18 14 22 0 36
Victoria River (11) C003/ Outlet of M8 663 5 9 1 15 8 14 2 23
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Table 8.10  Summary of Catch Per Unit Effort, and Descriptive Statistics for Fish Sampling at Stream Crossings

Average Catch Per Unit Effort

Watershed sweam | i (secs) (per 1000 seconds)
Brook Trout Atlantic Salmon ;:Li?:g;ek All Species

Victoria River (14) coo1 1,096 68 0 68
Victoria River (14) CO01A 280 39 0 39
Victoria River (9) Ccoo2 635 7 15 0 22
Victoria River (11) coos 814 14 7 1 22
Victoria River C004 183 No fish present during 2011 or 2018 survey
Victoria River C005 776 3 46 0 49
Victoria River C006 360 51 0 0 51
Victoria River C007 No stream evident at this location
Victoria River C008 229 No fish present during 2011 or 2018 survey
Victoria River C009 561 1 0 0 1
Victoria River C010 No fish sampling conducted as no stream present
Victoria River C011 No fish sampling conducted i not fish habitat
Victoria River Co012 No fish sampling conducted as no stream present
Victoria River C013 729 3 4 0 7
Victoria River C014 611 0 3 0 3
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Population estimates based on quantitative electrofishing for all species of fish in the Aquatic Survey Area
ranged from 33.9 fish per 100 m? to 38.6 fish per 100 m? and biomass for fish ranged from 29.6 g/100 m2
to 240.6 g/100 m2. The highest population estimate and biomass for fish was obtained in stream 8, with a
catch comprised of brook trout and threespine stickleback. The lowest population estimate and biomass
for fish was found in stream 20, which only contained threespine stickleback. Streams containing
salmonids (e.g., brook trout and juvenile Atlantic salmon) had higher fisheries productivity than streams
containing only threespine stickleback. Additional details on catch by species is provided in BSA.4,
Attachment 4-C.

8.2.2.5 Species at Risk

There are no aquatic SAR known to occur with the Project Area, LAA or RAA. While American eel is listed
as Threatened under COSEWIC, the species does not yet have a SARA designation (COSEWIC 2012).
No American eel were captured during the field studies and no historical records indicate American eel
presence in Victoria Lake Reservoir (Pippy 1966; Stantec 2012, 2019). American eel is found within the
LAA and RAA upstream of the Red Indian Lake Dam (Cunjak and Newbury 2005).

8.2.2.6  Fisheries

Recreational salmon fishing occurs within the RAA, however only catch-and-release, Class 0 salmon
rivers are present within the RAA. Class O rivers allow the catch and release of two sea run Atlantic
salmon per day. The Exploits River has the highest runs of sea-run Atlantic salmon on the Island of
Newfoundland (Veinott et al. 2018). In 2019, the angling effort for Atlantic salmon on the Exploits River
was the highest of all the rivers on the Island (DFO 2020). Catch per unit effort on the Exploits River (1.8
fish per rod day) is within the range of other rivers on the Island (0 to 4.7 fish per rod day). The RAA
comprises part of the Trout Angling Zone 1 and an outfitter operates within the RAA, offering guided land
locked salmon and brook trout fishing tours on Red Indian Lake.

There are no known commercial fisheries in the area. There are no known Indigenous fisheries within the
boundaries of the Fish and Fish Habitat LAA and RAA. Indigenous fishing activity in known to occur in
other watercourses or waterbodies within 20 kilometers of the Project (Chapter 17 i Indigenous Groups).
Fishing activity within the LAA and RAA is further discussed in Section 16.2.1.2 (Land and Resource
Use).

8.3 ASSESSMENT CRITERIA AND METH®D

This section describes the criteria and methods used to assess environmental effects on fish and fish
habitat. Residual environmental effects (Section 8.5) are assessed and characterized using criteria
defined in Section 8.3.1, including direction, magnitude, geographic extent, timing, frequency, duration,
reversibility, and ecological or socio-economic context. The assessment also evaluates the significance of
residual effects using threshold criteria or standards beyond which a residual environmental effect is
considered significant. The definition of a significant effect for Fish and Fish Habitat VC is provided in
Section 8.3.2. Section 8.3.3 identifies the environmental effects to be assessed for fish and fish habitat,
including effect pathways and measurable parameters. This is followed by the identification of potential
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Project interactions with this VC (Section 8.3.4). Analytical assessment techniques used for the
assessment of fish and fish habitat are provided in Section 8.3.5.

8.3.1 Residual Effects Characterization

Table 8.11 presents definitions for the characterization of residual environmental effects on fish and fish
habitat. The criteria are used to describe the potential residual effects that remain after mitigation
measures have been implemented. Quantitative measures have been developed, where possible, to
characterize residual effects. Qualitative considerations are used where quantitative measurement is not

possible.

Table 8.11

Characterization of Residual Effects on Fish and Fish Habitat

Characterization

Description

Quantitative Measure or
Definition of Qualitative Categories

Direction

The long-term trend of the
residual effect

Neutral i no net change in measurable parameters for fish
and fish habitat relative to baseline

Positive i a residual effect that moves measurable
parameters in a direction beneficial to fish and fish habitat
relative to baseline

Adverse i a residual effect that moves measurable
parameters in a direction detrimental to fish and fish habitat
relative to baseline

Magnitude

The amount of change in
measurable parameters or
the VC relative to existing
conditions

Change in Fish Habitat Quality / Quantity

Negligible 7 no measurable change in habitat area (m?) or
monthly flows or habitat quality

Low i a measurable change in habitat area or monthly flows
or habitat quality that is within the range of natural variability
Moderate i a measurable change in habitat area or monthly
flows (<10%) or habitat quality that is greater than the range
of natural variability, however, that does not affect the ability
of fish to use this habitat to carry out one or more of their life
processes

High i a measurable change in habitat area or monthly
flows (>10%) or habitat quality that is greater than the range
of natural variability and large enough that fish can no longer
rely on this habitat to carry out one or more of their life
processes

Change in Fish Health and Survival

Negligible T no measurable change in the abundance or
survival of local fish populations

Low i a measurable change in the abundance or survival of
local fish populations that is within the range of natural
variability

Moderate i a measurable change in the abundance or
survival of local fish populations that is greater than the
range of natural variability. however, does not affect the
sustainability of fish populations

High i a measurable change in abundance or survival of
local fish populations that is greater than the range of natural
variability and is large enough to potentially affect the
sustainability of fish populations

m

8.47



VALENTINE GOLD PROJECT: ENVIRONMENTAL IMPACT STATEMENT

Fish and Fish Habitat

September 2020

Table 8.11

Characterization of Residual Effects on Fish and Fish Habitat

Characterization

Description

Quantitative Measure or
Definition of Qualitative Categories

Geographic Extent

The geographic area in
which a residual effect
occurs

Project Area i residual effects are restricted to the Project
Area

LAA i residual effects extend into the LAA
RAA i residual effects extend into the RAA

Frequency Identifies how often the Single event
residual effect occurs and Multiple irregular event i occurs at no set schedule
how often during the Project Multiol | L t lar int |
or in a specific phase ultiple regular event i occurs at regular intervals
Continuous i occurs continuously
Duration The period of time required Short term 1 residual effect restricted to construction or
until the measurable decommissioning, rehabilitation and closure phases
parameter or the VC returns | \edium term i residual effect extends three to nine years
to its existing (baseline) (one to three generations of local salmonid species, based
condition, or the residual on fish being able to spawn at age 3 years)
effect can no longer be . . .
: Long term 1 residual effect extends more than nine years
measured or otherwise . : .
. (three generations) of local salmonid species or beyond the
perceived ) .
life of the Project
Permanent i recovery to baseline conditions unlikely
Reversibility Describes whether a Reversible T the residual effect is likely to be reversed after

measurable parameter or the
VC can return to its existing
condition after the project
activity ceases

activity completion and rehabilitation
Irreversible 7 the residual effect is unlikely to be reversed

Ecological and
Socio-economic
Context

Existing condition and trends
in the area where residual
effects occur

Change in Fish Habitat Quality / Quantity
Undisturbed i area is relatively undisturbed or not
adversely affected by human activity

Disturbed 7 area has been substantially previously
disturbed by human development or human development is
still present

Change in Fish Health and Survival

Resilient T VC populations are stable and able to assimilate
the additional change

Not Resilient i VC populations are not stable and are not

able to assimilate the additional change because of having
little tolerance to imposed stresses due to fragility or near a
threshold

8.3.2 Significance Definition

For the purposes of this environmental assessment, a significant residual environmental effect on fish and
fish habitat is defined as a Project-related environmental effect that results in:

1 a Project-related HADD of fish habitat or the death of fish, as defined by the Fisheries Act, that cannot
be mitigated, authorized or offset
1 anunauthorized Project-related alteration of fish habitat
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1 achange to the productivity or sustainability of fish populations or fisheries within the LAA where
recovery to baseline is unlikely

8.3.3 Potential Effects, Pathways and Measurable Parameters

Table 8.12 lists the potential Project effects on fish and fish habitat and provides a summary of the Project
effect pathways and measurable parameters and units of measurement to assess potential effects.
Potential environmental effects and measurable parameters were selected based on review of recent
environmental assessments for mining projects in NL and other parts of Canada, comments provided
during engagement, and professional judgment.

The potential environmental effect of a change in fish health and survival provides a means to evaluate
section 34.4 of the Fisheries Act with respect to the death of fish. Fish habitat quality and quantity provide
a means to evaluate section 35 of the Fisheries Act with respect to prohibitions for HADD. Potential
environmental effects to fish and fish habitat are anticipated to occur in all phases of the Project, and the
effect pathways are generally consistent across phases of the Project with a few exceptions (e.g., use of
explosives and fishing pressure). The potential effects of environmental stressors on fish, fish habitat and
fisheries are typically intertwined in that changes to the quality or quantity of fish habitat can influence fish
populations and/or fisheries.

Table 8.12 Potential Effects, Effect Pathways and Measurable Parameters for Fish

Habitat
Potential Effect Measurable Parameter(s) and
Environmental Effect Pathway Units of Measurement
Change in fish habitat 1 Alteration of riparian vegetation 1 Habitat Suitability Index for fish
quality 1  Use of industrial equipment in or near water (e.g., water depth, substrate,
1 Change in watershed area, water level or velocity, cover)
flow 1 Water quality, including total
1 Release of deleterious substances suspended solids (TSS)
1  Flooding of terrestrial vegetation (mg/ L)f dissolved oxygen (DO)
. . (mg/L); water temperature
1  Mine waste / rock disposal (°C); pH: and trace metals
i Wastewater management 1 Monthly flows (m3) and water
level (m)
Change in fish habitat 1  Dewatering, infilling or road crossing 1 Area (m?) of lost habitat
quantity installation
1 Fish passage issues
1 Change in watershed area, water level or
flow
Change in fish health 1 Use of industrial equipment in or near water | 1  Abundance (numbers of fish)
and survival 1  Placement of Project infrastructure (e.g., 1  Mortality (humbers of fish)
culverts) in water 1 Sublethal effects to fish
1 Release of deleterious substances including reproduction and
1  Mine waste / rock disposal growth
I Wastewater management
1 Use of explosives
1  Water extraction causing impingement
1 Increased recreational fishing pressure
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8.3.4

Project Interactions with Fish and Fish Habitat

Table 8.13 identifies the physical activities that might interact with the VC and result in the identified
environmental effect. These interactions are indicated by checkmark and are discussed in detail in
Section 8.5, in the context of effects pathways, standard and project-specific mitigation/enhancement,
and residual effects. Following the table, justification is provided for where no interaction (and therefore

no resulting effect) is predicted.

Table 8.13

Project-Environment Interactions with Fish and Fish Habitat

Physical Activities

Environmental Effects to be Assessed

Change in
Fish Habitat
Quality

Changein
Fish Habitat
Quantity

Changein
Fish Health
and Survival

CONSTRUCTION

Access Road Upgrade / Realignment: Where required, road
widening and replacement / upgrades of roads and culverts.

Construction related Transportation along Access Road

Mine Site Preparation and Earthworks: Clearing and cutting
of vegetation and removal of organic materials, development of
roads and excavation and preparation of excavation bases
within the mine site, grading for infrastructure construction. For
the open pits, earthworks include stripping, stockpiling of
organic and overburden materials, and development of in-pit
quarries to supply site development rock for infrastructure such
as structural fill and road gravels. Also includes temporary
surface water and groundwater management, and the presence
of people and equipment on site.

Construction / Installation of Infrastructure and Equipment:
Placement of concrete foundations, and construction of
buildings and infrastructure as required for the Project. Also
includes:

1 Installation of water control structures (including
earthworks)

1 Installation and commissioning of utilities on-site
1 Presence of people and equipment on-site

Emissions, Discharges and Wastes”: Noise, air emissions /
GHGs, water discharge, and hazardous and non-hazardous
wastes.

Employment and Expenditures®

OPERATION

Operation-related Transportation Along Access Road

Open Pit Mining: Blasting, excavation and haulage of rock
from the open pits using conventional mining equipment.
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Table 8.13

Project-Environment Interactions with Fish and Fish Habitat

Physical Activities

Environmental Effects to be Assessed

Change in
Fish Habitat
Quality

Changein
Fish Habitat
Quantity

Changein
Fish Health
and Survival

Topsoil, Overburden and Rock Management: Five types of
piles:

Topsoil
Overburden
Waste rock
Low-grade ore

= =4 —a -—a -

High-grade ore

Rock excavated from the open pits that will not be processed
for gold will be used as engineered fill for site development,
maintenance and rehabilitation, or will be deposited in waste
rock piles.

\Y,

\Y

\Y

Ore Milling and Processing: Ore extracted from the open pits
will be moved to the processing area where it will either be
stockpiled for future processing or crushed and milled, then
processed for gold extraction via gravity, flotation and leach
processes.

Tailings Management Facility: Following treating tails via
cyanide destruction, tailings will be thickened and pumped to an
engineered TMF in years 1 to 9, then pumped to the exhausted
Leprechaun open pit in years 10 through 12.

Water Management (Intake, Use, Collection and Release):
Recirculated process water and TMF decant water will serve as
main process water supply, and raw water (for purposes
requiring clean water) will be obtained from Victoria Lake
Reservoir. Site contact water and process effluent will be
managed on site and treated prior to discharge to the
environment. Where possible, non-contact water will be
diverted away from mine features and infrastructure, and site
contact and process water will be recycled to the extent
possible for use on site.

Utilities, Infrastructure and Other Facilities

T Accommodations camp and site buildings operation,
including vehicle maintenance facilities

Explosives storage and mixing

Site road maintenance and site snow clearing
Access road maintenance and snow clearing
Power and telecom supply

= =4 —a -8 -

Fuel supply

Emissions, Discharges and Wastes”: Noise, air
emissions/GHGs, water discharge, and hazardous and non-
hazardous wastes.

Employment and Expenditure®
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Table 8.13  Project-Environment Interactions with Fish and Fish Habitat

Environmental Effects to be Assessed

Physical Activities Changein Change in Change in
Fish Habitat | Fish Habitat Fish Health
Quality Quantity and Survival

DECOMMISSIONING, REHABILITATION AND CLOSURE

Decommissioning of Mine Features and Infrastructure \% \%

Decommissioning, Rehabilitation and Closure-related V T
Transportation Along Access Road

Progressive Rehabilitation: Rehabilitating infrastructure or \% T \%
areas not required for ongoing operations (e.g., buildings,
roads, laydown areas); covering and revegetating completed
tailings areas, where practicable, including commencing closure
of TMF beginning in Year 9 (when tailings deposition moves to
Leprechaun open pit); erosion stabilization and re-vegetation of
completed overburden and/or waste rock piles; infilling or
flooding of exhausted mining areas; and completing
revegetation studies and trials.

Closure Rehabilitation: Active rehabilitation based on \Y, \Y \Y,
successes of progressive rehabilitation activities. Includes:
demolishing infrastructure (e.g., buildings, equipment, facilities,
roads, laydown areas); grading and revegetating cleared areas,
where practicable; breaching and regrading ponds to
reestablish drainage patterns; completing closure of TMF
(covering with overburden and revegetating); erosion
stabilization and revegetation of completed overburden and/or
waste rock piles; and infilling or flooding of open pits.

Post-Closure: Long-term monitoring T T T

Emissions, Discharges and Wastes” \% T

Employment and Expenditures® ) T

Notes:
V = Potential interaction
T = No interaction

AEmissions, Discharges and Wastes (e.qg., air, waste, noise, light, liquid and solid effluents) are generated by many Project
activities. Rat her than acknowledging this by placing as c
an additional component under each Project phase

B Project employment and expenditures are generated by most Project activities and components and are the main drivers of

many socio-economic effects. Rather than acknowledging this by placing a checkmark against each of these activities,

AEmpl oyment and Expendituresod is an additional component u

Avoidance measures will reduce potential direct interactions between Project components or activities and
fish and fish habitat by physically relocating these components and activities away from fish and fish habitat,
where practicable.

In the absence of mitigation, the Project may interact with fish and fish habitat in the following ways:

1 Mine Site Preparation and Earthworks including clearing vegetation, stripping soils and grading for
infrastructure construction may alter water quantity and quality related to runoff
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1 Construction / Installation of Infrastructure and Equipment including buildings, milling and processing
plants, overburden stockpiles, waste rock piles, low-grade ore stockpiles, and high-grade ore
stockpiles may result in indirect habitat loss due to a change in the quantity and quality of expected
runoff

1 Natural waterbodies may be lost as a result of open pit development at the Leprechaun and Marathon
deposits, and through construction of other mine infrastructure; no direct habitat loss will occur due to
mine waste disposal

1 Construction-related Transportation Along the Access Road could result in suspended sediments
from dust and the roadbed being carried into adjacent waterbodies, thereby affecting water quality;
this interaction could also occur during operation and decommissioning, rehabilitation and closure

1 Over the life of the Project, Employment and Expenditure could interact with fish health and survival if
the presence of Project workers results in increased angling activity in the area

1 Water Management, including contact water runoff and seepage, may affect water quantity and water
quality

1 Open Pit Mining will alter the surface water quantity and quality entering local watersheds; open pits
will be dewatered during operation and allowed to fill during decommissioning, rehabilitation and
closure

1 For the Tailings Management Facility, discharges of surplus water via a treatment plant and polishing
pond, and seepage through or beneath the TMF embankments, may affect surface water quality if not
adequately contained or treated to acceptable standards prior to entering the receiving environment

1 Progressive Rehabilitation and Closure Rehabilitation will alter water quantity and quality by changing
runoff patterns, and by reducing the amount of exposed rock

The primary Project-related effects on fish and fish habitat will include the direct loss of fish habitat
associated with pit development and the construction of mine infrastructure, changes to local drainage
areas due to construction of stockpiles and open pits, dewatering during operation and flooding during
closure of the open pits, and the introduction of treated contact water into the receiving environment
through selected discharge points and indirectly through seepage.

The following Project activities and components are not expected to result in a change in fish habitat quality,
quantity, or fish health and survival:

1 Ore Milling and Processing during operation will occur on land, away from lakes and streams and will
not interact with fish and fish habitat

1 While the positive effects resulting from rehabilitation may continue following closure, the long-term
post-closure monitoring activities during decommissioning, rehabilitation and closure are not
anticipated to interact with fish and fish habitat in a substantive way

8.3.5 Analytical Assessment Techniq ues

Potential effects of the Project on fish and fish habitat were assessed quantitatively if information or
model results were available, and qualitatively when information or model results were not available.
Quantitative assessments included:
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1 GIS analysis of the Project footprint overlain on maps of watercourses and waterbodies to delineate
potential habitat losses under the mine infrastructure using field measurements where available
1 Comparison of water balance model predictions to baseline stream discharges in consideration of the
federaln Fr amewor k for Assessing the Ecological Flbow Requ
(DFO 2013) to determine potential habitat loss associated with flow reduction
1 Water Quality and Water Quantity Modelling Reports (Appendix 7A and 7B) to support the
assessment of potential change in habitat quantity
1 Assimilative Capacity Assessment (Appendix 7C) to determine the extent of potential change in
habitat quality

Qualitative assessments were conducted using a weight-of-evidence approach. This entailed the use of
professional judgement based on an understanding of the Project and potential effects, the habitat use
and life history of potentially affected fish species in the LAA and RAA, and the likely effectiveness of
mitigation measures, supported by scientific literature, industry best management practices, and
regulatory guidelines, as available.

8.3.5.1 Assumptions and the Conservative Approach

Several assumptions were employed in the assessment of Project effects on fish and fish habitat,
resulting in conservative predictions of residual effects:

1 Substantial fishing effort was expended to determine if a given waterbody contained fish; when a fish
species was confirmed present at a sampling location, that species was assumed present in all
waters deemed to have connectivity to that location, unless a complete barrier to fish migration
existed upstream and fish sampling confirmed the absence of that species upstream

I The most sensitive habitats, fish species and fish life stages were used to characterize potential
effects to fish and fish habitat

1 Predictions of change in fish habitat based on changes in hydrology and water quality used the
conservative assumptions outlined in Section 7.3.5.3 (Surface Water Resources)

8.4 MITIGATION AND MANAGEMENT MEASURES

A series of environmental management plans will be developed by Marathon to mitigate the effects of
Project development on the environment. A full list of mitigation measures to be applied throughout
Project construction, operation and decommissioning, rehabilitation and closure is provided in Section
2.7.4. Project planning and design and the application of proven mitigation measures will be used to
reduce adverse effects to fish and fish habitat. The following mitigation and standard practices in Table
8.14 will be used to reduce the potential for environmental effects of the Project on fish habitat, and fish
health and survival. The mitigation measures below are recommended in consideration of the
environmental effects pathways and include standard proven mitigation measures for sediment and
erosion control, incorporate DFO standards and best management practices, and consider regulations
and guidelines that govern fish and fish habitat protection.

Marathon has already completed some early mitigation with respect to potential effects of the Project on
fish and fish habitat. Early in the EA process, and based on consultation with regulators, Indigenous

m



VALENTINE GOLD PROJECT: ENVIRONMENTAL IMPACT STATEMENT

Fish and Fish Habitat
September 2020

groups, stakeholders, and DFO and ECCC in particular, Marathon completed a review and update of the
Project design and layout to address specific concerns and issues raised. The following changes in the
Project design and layout were implemented to, at least in part, reduce potential effects on fish and fish

h

|l

abitat:

The overall footprint of the Project has been reduced, and the related potential effects on fish and fish
habitat, via the removal of the heap leach pad and process and the Victory and Sprite deposits from

the Project scope

The TMF location alternatives study considered fish and fish habitat as a key aspect in the evaluation

of location options

The waste rock piles have been reconfigured, primarily to avoid fish habitat

Table 8.14  Mitigation Measures: Fish and Fish Habitat

Category

Mitigation

Site Clearing, Site Preparation
and Erosion and Sediment
Control

Project footprint and disturbed areas will be limited to the
extent practicable.

Standard construction practices will be used, such as
erosion and sediment control measures, placement and
stabilization of excavated material, and seepage cutoff
collars (pipes and culverts).

Construction areas will be routinely monitored to identify
areas of potential erosion and to apply appropriate
mitigation. Progressive erosion and sediment control
measures will be implemented, as required.

Where waste rock will be used for site earthworks and

grading during construction and operational development,
necessary test work will be conducted to avoid potentially
acid generating materials from being used in construction.

Cross drainage will be maintained to allow water to move
freely from one side of the road to the other in areas of
permanent or temporary access roads.

Movement of equipment / vehicles will be restricted to
defined work areas and roads, and specified corridors
between work areas.

Soil Management

Soil stockpiles will be easily accessible, on well-drained
ground, and away from bodies of water (minimum of 30
metres) and standing timber. A working space of at least 5
metres will be maintained around soil stockpiles.

Sediment control fences will be installed in areas where
topsoil is exposed to erosion and siltation, such as slopes
and embankments and approaches to stream crossings or
water bodies. Sediment control fences will be inspected
and maintained over the course of the construction phase
until the disturbed area has stabilized and natural
revegetation has occurred. Non-biodegradable materials
used for Sediment control fences will be removed following
revegetation.
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Table 8.14  Mitigation Measures: Fish and Fish Habitat

Category

Mitigation

Works In or Near Fish Habitat

In-water work will be planned to respect DFO timing
windows to protect fish in Newfoundland and Labrador
(DFO 2019).

Siting of Project infrastructure will be designed to avoid
fish habitat to the extent practicable. Where Harmful
Alteration, Disruption or Destruction (HADD) of fish habitat
cannot be avoided, the habitat will be offset, as required by
the Fisheries Act, through the development and
implementation of a Fish Habitat Offsetting Plan.

Waste material (i.e., organic waste material, waste rock or
construction debris) material will be stabilized or
contained.

Works In or Near Fish Habitat

Weather advisories will be followed, and work will be
scheduled to avoid high precipitation and runoff events or
periods, which could increase potential for
erosion/sedimentation.

The duration of instream works will be minimized. In-water
worksites will be isolated from flowing water (i.e., by using
a cofferdam) to contain or reduce suspended sediment
where possible. Clean, low permeability material and
rockfill will be used to construct cofferdams. When
possible, machinery will be operated above the high-water
mark or inside of isolated areas.

Minimum flows will be maintained in watercourses where
practicable. Where HADD of fish habitat cannot be
avoided, habitat alternation, disruption or destruction will
be offset. New culverts will be sized appropriately and
designed to be passable to fish to maintain fish passage
as described in Chapter 2.

Use of explosives in or near water will be avoided,
however, if required, will follow DFO blasting guidelines.

Best efforts will be made by a qualified environmental
professional to relocate fish from areas of in-water works
or areas of water drawdown to an appropriate location in
the same watershed.

Fish screens and/or other barriers will be installed and
maintained to prevent fish from entering water withdrawal
intakes.

Air Emissions

An Air Quality Management Plan will be developed and
implemented as part of the EPP. The Air Quality
Management Plan will specify the mitigation measures for
the management and reduction of air emissions (including
fugitive dust) during Project construction and operation.

Vehicles / Equipment / Roads

Haul roads, site roads and the access road will be
maintained in good condition. This will include periodically
regrading and ditching to improve water flow, reduce
erosion, and to manage vegetation growth.
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Table 8.14  Mitigation Measures: Fish and Fish Habitat

Category

Mitigation

Site Water Management

Marathon will implement a Water Management Plan
(Appendix 2A) for the site which will incorporate standard
management practices, including drainage control,
excavation and open pit dewatering which collectively
comprise the water management infrastructure currently
designed as part of the Project scope (Section 2.3.5). The
Water Management Plan provides detail on runoff and
seepage collection strategies and systems (e.g., local
seepage collection ponds, berms, drainage ditches,
pumps) to collect and contain surface water runoff and
groundwater discharge from major Project components
(open pit, waste rock piles, TMF, ore stockpile and
overburden storage areas, process plant) during climate
normal and extreme weather conditions.

Progressive water management will be implemented over
the life of the mine. This includes construction of water
management infrastructure as an area is developed and
decommissioning / rehabilitation of water management
infrastructure as an area is decommissioned.

Existing drainage patterns will be maintained to the extent
feasible with the use of culverts and bridges.

Project water storage features (i.e., sedimentation ponds)
will be used to attenuate peak discharges to the
environment.

Precipitation runoff from waste rock piles and other
developed areas of the site will be collected via ditches
and channels and directed to downstream sedimentation
ponds.

Site ditching will be designed to reduce erosion and
sedimentation through use of rock check dams, silt fences,
plunge pools, and grading as appropriate.

Snow will be cleared from ditches prior to the spring thaw,
as practicable, to maintain the designed capacity of
ditches and ability to convey surface runoff.

Culverts will be inspected periodically to remove
accumulated material and debris upstream and
downstream of the culverts.

Contact water collection ditches will be installed around
the overburden stockpiles, ore stockpiles and waste rock
piles to collect toe seepage. Contact water collection
ditches will be designed to convey the 1:100-year storm
event, and with positive gradients to limit standing water
and maintain positive flow.

Non-contact water will be diverted away from developed
areas, where possible. Channels and berms will be
constructed around the crest of the open pits or uphill of
waste rock piles and other developed areas to divert
natural precipitation and surface runoff away from contact
with mining operations, where practicable.
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Table 8.14  Mitigation Measures: Fish and Fish Habitat

Category

Mitigation

Site Water Management

Runoff and groundwater seepage will be collected from the
open pits, with water pumped to sedimentation ponds
before being discharged to each pitsdpre-development
watershed area.

Pond inlet and outlet structures will be configured to
reduce inlet velocity and scour, and to meet sedimentation
requirements. Pond outlets will be designed with
subsurface inlets to mitigate against chemical stratification
in ponds, thermal heating of discharge and ice blockage of
outlets.

Contact water sedimentation ponds will be designed to
provide onsite storage of local runoff with the size and
residence times designed to provide sediment removal to
meet the MDMER effluent total suspended solids criterion
of 15 mg/L (monthly mean concentration limit), with
removal of particles down t
the 1:10 Annual Exceedance Probability (AEP) flows.

Sedimentation ponds will be designed to contain (without
discharge) runoff resulting from storm events up to the
1:100 year AEP with spring snowmelt event, including
emergency spillways and maintaining minimum freeboard
of 0.5 m. The emergency spillways will accommodate
flows up to the 1:200 AEP flow.

Sedimentation ponds will be designed with active water
storage that considers ice thickness during winter. Under
an extreme storm event, only the stormwater in excess of
the available storage at that time will be discharged to the
environment via the emergency spillway to protect the
collection ponds.

Effluent will be treated prior to discharge to the receiving
water environment, as required, to meet regulatory effluent
criteria as well as criteria developed through the receiving
water Assimilative Capacity Assessment (Appendix 7C).

Effluent discharge rates will be maintained to below the
highest rate used in the Assimilative Capacity Assessment
(Appendix 7C).

Tailings Management

The dams required for the tailings impoundment will be
designed, constructed, operated and closed in accordance
with the Canadian Dam Association (CDA) and Mining
Association of Canada guidelines, Global Industry
Standards on Tailings Management, as well as all
applicable provincial requirements.

Vegetation will be cleared within the TMF tailings
containment zone prior to filling/flooding to reduce
potential generation of methyl mercury (MeHg) water
quality concerns.
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Table 8.14  Mitigation Measures: Fish and Fish Habitat

Category

Mitigation

Tailings Management

Shallow groundwater seepage from the TMF will be
intercepted by seepage collection ditches and pumped
back to the TMF via sump pumps.

Cyanide detoxification within the mill using the sulphur
dioxide / air oxidation process will result in the degradation
of cyanide and precipitation of metals prior to discharge to
the TMF.

A water treatment plant will receive discharge water from
the tailings pond and use proven processes to treat the
water to meet MDMER limits prior to discharge to the
polishing pond and subsequent discharge to the
environment.

As required by MDMER, a tailings / effluent emergency
response plan will be developed, which will outline how a
failure or malfunction of the TMF resulting in a release of
tailings or tailings effluent will be managed.

Materials Handling and Waste
Management

Sewage effluent will be treated and monitored in
accordance with the NL Environmental Control Water and
Sewage Regulations prior to discharge to the environment.
Sludge generated as a by-product of the treatment of
sewage will be disposed off-site by a licensed contractor.

Temporary use of existing sanitary sewage system at the
exploration camp will be supplemented with mobile
sanitary sewage storage facilities until the mine site
system is operational.

Reagents will be stored and handled within containment
areas designed to hold more than the content of the
largest tank, in the event of a leak or spill. Where required,
each reagent system will be located within its own
containment area to avoid mixing of incompatible
reagents. Storage tanks will be equipped with level
indicators, instrumentation, and alarms to prevent spills.

Fuel will be obtained from a licensed contractor who will be
required to comply with federal and provincial regulations
including federal Sulphur in Diesel Fuel Regulations, and
provincial Storage and Handling of Gasoline and
Associated Products Regulations.

Fuel and hazardous materials storage on site will be a
minimum of 200 m from a salmon river or tributary and 100
m from other waterbodies.

Disposal and handling of waste oils, fuels and hazardous
waste will be as recommended by the suppliers and/or
manufacturers in compliance with federal, provincial and
municipal regulations.
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Table 8.14  Mitigation Measures: Fish and Fish Habitat

Category Mitigation C|O| D

Materials Handling and Waste 1 Fuels and lubricants will be stored according to regulated
Management containment methods in designated areas. Refueling,
servicing, and equipment and waste storage will not take
place within 30 m of watercourses to reduce the likelihood
that deleterious substances will enter watercourses. Spill
kits will be maintained at locations on-site during all Project
phases.

Employment and Expenditures 1 Hunting / fishing / harvesting of wildlife will be strictly
prohibited on the mine site. Workers will not be permitted
to hunt / fish / harvest while staying at the
accommodations camp and will not be permitted to bring
firearms or angling gear to site.

Rehabilitation and Closure 1  Marathon will develop a Rehabilitation and Closure Plan
that meets the requirements of the NL Department of
Industry, Energy and Technology, Department of
Environment, Climate Change, and Municipalities, and
Department of Fisheries, Forestry and Agriculture. The
plan will be reviewed and updated regularly until
implemented.

Rehabilitation and Closure 1 Atclosure, following water quality testing, sedimentation - - |V
ponds will be breached to allow drainage to the
surrounding areas. These features will then be graded,
contoured to re-establish drainage patterns and
revegetated as required.

1  Pre-mining site drainage patterns will be re-established to - - |V
the extent practicable.

1 Passive water quality treatment technologies will be - - \
employed, where and if required, for closure / post-closure
including engineered wetlands to treat site seepage and
runoff, as practicable.

Notes:

C i Construction Activities

O'i Operation Activities

D i Decommissioning, Rehabilitation and Closure Activities

8.5 ASSESSMENT OF ENVIRONMENTAL EFFECTS ON FISH AND FISH
HABITAT

For each potential effect identified in Section 8.3.3, specific Project activities that may interact with the VC
and result in an environmental effect (i.e., a measurable change that may affect the VC) are identified and
described. The following sections first describe the pathways by which a potential Project effect could
result from Project activities (i.e., the Project-effect pathway) during each Project phase (i.e., construction,
operation and decommissioning, rehabilitation and closure). Mitigation and management measures
(Section 8.4) are proposed to avoid or reduce these potential pathways and resulting environmental
effects. Residual effects are those remaining following implementation of mitigation, which are then
characterized using the criteria defined in Section 8.3.1. A summary of predicted residual effects is
provided in Section 8.5.
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8.5.1 Change in Fish Habitat Quantity
8.5.1.1  Project Pathways
Construction

Placement of infrastructure and equipment in streams or lakes may result in a direct loss of fish habitat
and reduce the available habitat for fish to carry out their life processes. The development of the
Leprechaun and Marathon open pits and the construction of other mine infrastructure and equipment may
result in the direct loss of pond and stream habitat. The construction of these mine features may also
result in an indirect loss of fish habitat due to a reduction in stream flows associated with pond loss and
changes in drainage area or flow patterns.

Road development and upgrades could reduce the quantity of fish habitat if there is a direct footprint in
the habitat. Stream crossings have the potential to result in an obstruction to fish passage if not properly
designed, which could limit access to upstream habitats that are required to carry out life processes
(Khan and Colbo 2008; Dunham et al. 1997).

Operation

Excavation and dewatering activities associated with operation of the open pits can lower groundwater
elevations and change groundwater discharge to local waterbodies, resulting in the alteration or loss of
fish habitat by reducing flow in streams and water levels in ponds.

Indirect losses of fish habitat may also occur due to upstream changes in the timing, duration and
frequency of stream flows that may result from changes in watershed area or changes in water
management.

Water extraction from Victoria Lake Reservoir may be required for mine operation, which could affect fish
habitat quantity by lowering water levels, thereby removing fish habitat.

Decommissioning, Rehabilitation and Closure

Changes to fish habitat quantity could occur during flooding of the open pits due to alterations of
groundwater and surface water flows, which could affect geomorphology, water velocity, habitat type
(e.g., riffles, runs), wetted channel perimeter and water quality (e.g., temperature). Filling of the open pits
using diversion of site contact water, groundwater and water extracted from lakes could affect fish habitat
guantity by reducing surface water flows and stream flows that affect wetted area and flow type.

8.5.1.2 Resdual Effects

The residual effects on fish habitat quantity and quality are dependent on the results of the assessment of
Project effects on Surface Water Resources (Chapter 7). For Surface Water Resources, residual effects
for construction and operation were considered together, as changes to surface water quantity are
anticipated to be minimal through construction activities, with the largest changes captured during the
operation phase. In addition, as the primary concern related to this effect is loss of fish habitat, all Project
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phases have been assessed together to determine the total predicted extent of HADD, irrespective of
Project phase.

Pathways that affect fish habitat quantity as outlined in 8.5.2.1 are related to pit development, direct
placement of infrastructure in fish habitat, changes to watershed areas, fish passage, and water
extraction.

The Project has been designed to avoid loss of fish habitat through careful planning of the placement of

infrastructure and shifting locations of activities away from waterbodies. Where avoidance was not

feasible, mitigation will be employed to reduce the potential for effects as described below. Residual

Project-related effects to fish habitat quantity are reduced through the application of best practices in
accordance with DFO6s fiMeasures to Protect Fish and Fi
structures at road crossings will be conducted and designed to allow fish passage. When working near

water, DFO standards and codes of practice will be used to reduce the potential for change in fish habitat

guantity.

Where residual adverse effects remain, these must be counterbalanced by offsetting through an
authorization pursuant to the Fisheries Act. A cautionary approach to offsetting will be taken in developing
a Fish Habitat Offsetting Plan to account for uncertainty in predicting the loss of fish habitat; it will aim for
a net gain of fish habitat. The Fish Habitat Offsetting Plan will take into account input from consultation
and engagement, and will be developed and implemented in consultation with DFO and in consideration
of tPdliey foiApplying Measures to Offset Adverse Effects on Fish and Fish Habitat Under the
Fisheries Acto ( DFO. 2019)

The Fish Habitat Offsetting Plan will address the direct loss (destruction) of fish habitat associated with:

Dewatering and excavation of the Leprechaun and Marathon open pits

Placement of the water intake pipe and/or effluent diffuser in Victoria Lake Reservoir

Placement of pipes or diffusers in streams or lakes associated with sedimentation ponds

Placement or extension of culverts or other water crossing structures during access and site road
development and upgrading

1 Placement of Project components and infrastructure in streams and waterbodies. Note, direct loss at
Stream 14 under the TMF is associated with the tailings dam only

=A =4 =4 =4

The Fish Habitat Offsetting Plan will also address the indirect loss (harmful alteration or disruption) of fish
habitat associated with:

1 Loss of flow resulting from the direct loss of fish habitat upstream
1 Changes in flow due to changes in watershed area
1 Changes in flow due to water management (e.g., pit infilling, sedimentation ponds)

Changes to stream flow may occur in all Project phases. As described in Chapter 7 (Surface Water
Resources), changes in stream flow are anticipated during construction due to changes in watershed
area and the direct loss of fish habitat upstream. During operation, changes in flow are anticipated due to
water management through Project components. During closure, changes in flow are anticipated due to
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infilling of the open pits and as some watersheds are restored to pre-development conditions post-
closure.

Streams with changes in mean annual flow (MAF) of less than 10% were considered to not result in
adverse effects to fish habitat. While some streams are anticipated to have reductions in flow, a few
streams may have increased flow as a result of increased discharge via sedimentation ponds or changes
in watershed area. These flows will be attenuated through the sedimentation ponds to reduce peaks and
extend baseflows during low flow periods, as described in the Water Management Plan (Appendix 2A).
Attenuated flows from the sedimentation ponds that result in an increase in stream flow may result in a
small localized positive effect of the Project on fish habitat. Increased stream flow may increase habitat
quality, primary and secondary productivity, and fisheries productivity, thereby increasing the quantity of
suitable fish habitat.

Streams with decreases in MAF greater than 10% were considered to result in adverse effects to fish
habitat. The effects to fish habitat were predicted to be greatest during the summer low flow period when
stream discharges are typically below 30% of MAF. For streams and ponds, adverse effects to fish and
fish habitat are anticipated as a result of decreases in stream flows during construction and operation, or
decommissioning, rehabilitation and closure. Streams experiencing indirect loss are anticipated to
continue to support fisheries at a reduced level of productivity for the duration of the Project. These
streams will likely be less productive and contain primary (e.g., periphyton) and secondary (e.g., benthic
invertebrates) producers, representative of low flow headwater communities. Pre-development, many of
the Project Area streams are small headwater streams with intermittent flows during the summer low flow
period, which may currently limit primary, secondary and fisheries productivity. The magnitude of changes
in MAF through the various Project phases in comparison to pre-development conditions for each
watershed are described in more detail in Chapter 7.

A summary of the anticipated direct and indirect loss of fish habitat due to the Project is provided in Table
8.15, and areas of predicted habitat loss are shown on Figure 8-12.

Table 8.15 Summary of Anticipated Loss of Fish Habitat Quantity (Direct and
Indirect) in the LAA during All Project Phases

Loss Type of Loss Feature Location Amount
(m?)

Direct Destruction Ponds VicP1, VicP2, M1, ValP1 79,498

Indirect Harmful Alteration or Disruption Ponds VicP2, M1 55,403
Direct Destruction Lakes Victoria Lake Reservoir 4,000
Direct Destruction Streams Site and Access Roads, 8, 14 6,801

Indirect Harmful Alteration or Disruption Streams 3, 4:;1r15c,i %ult%tlo‘lf’\/ljéig’ngfsl_szé 33 41,003

Total 186,705

Note: Direct loss at Stream 14 under the TMF is associated with the tailings dam only
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With standard mitigation, and based on the existing Project design, the Project is conservatively
anticipated to result in the direct and indirect loss of 186,705 m? of fish habitat within the LAA. The
potential HADD associated with the access road has not yet been determined. Of the fish habitat lost,
30% is used by salmonids to carry out their life processes, with the remaining 70% used by sticklebacks.
The HADD of fish habitat will occur during site construction in 2022, during operation, and during
decommissioning when the open pits are being flooded.

The Fish Habitat Offsetting Plan will be developed in consultation with DFO and submitted to DFO as part
of the Fisheries Act Authorization process, and will be implemented to counterbalance the loss of fish
habitat in the LAA, such that no significant residual effects to fish habitat are anticipated. The quantity of
fish habitat offset will be based on the quantity and quality of fish habitat lost within the Project Area.
Should the location of Project components shift, the loss of the habitat associated with the Project may be
revised, as required, and the offset adjusted accordingly.

8.5.1.3 Summary

Project-related components and activities will result in direct and indirect loss of fish habitat, some of
which will be permanent. This fish habitat supports SAR and species which contribute to recreational
fisheries. This will be counterbalanced through a Fish Habitat Offsetting Plan for the Project; however,
adverse effects are predicted. The magnitude of effects is considered moderate based on the amount of
direct and indirect loss of fish habitat. Effects to fish habitat are not expected to affect sustainability and
productivity of the fisheries, and fish habitat loss will be offset with habitat of similar quality, and equal or
higher quantity. Habitat loss will be within the Project Area. Habitat will be permanently lost in some areas
and indirect losses will occur for the long term and be continuous throughout the Project phases. While
the loss of fish habitat is permanent and irreversible in some areas, areas of indirect loss may be
reversible post-closure. Given that the local area has been subject to disturbance from historical activities,
the ecological and socio-economic context of effects will occur within disturbed areas.

With careful Project planning and implementation of proven standard mitigation measures to protect fish

habitat quantity andwogticvaesre tsicee ncaan soedr vagtpir we crh residua
effects during all Project Phases will be adverse. The effects are anticipated to be moderate in

magnitude, long-term in duration, continuous in frequency and irreversible. However, effects occur within

the Project Area, and occur within a disturbed area.

8.5.2 Change in Fish Habitat Quality
8.5.2.1 Project Pathways
Construction

Several Project-related activities could affect fish habitat quality during mine site preparation and earth
works including the use of industrial equipment, vegetation clearing, excavating and grading near streams
or lakes, access road upgrades, construction and installation of infrastructure and equipment, and water
and effluent management. These activities can increase the potential for change in stream flow, runoff,
sedimentation, and the introduction of deleterious substances into fish habitat.
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The timing of construction can also influence the potential environmental effects of the Project on fish
habitat quality. For example, conducting instream work during high flow or increased rainfall can increase
the potential for runoff and the amount of sediment entering fish habitat. The effect of increased sediment
reaching fish habitat may be compounded if it occurs during the spawning, incubation or hatching period
of a fish species (DFO 2019).

An increase in erosion due to removal of riparian vegetation or topsoils, exposed soils, changing slopes
or drainage patterns could affect fish habitat quality by depositing sediment in fish habitat, thus reducing
habitat quality (e.g., siltation of spawning beds) (Greig et al. 2007; Wood et al. 1997; Kemp et al. 2011).
Removal of riparian vegetation may reduce shade and/or increase nutrient and energy inputs, which
could affect water quality, in turn affecting the quality of fish habitat through changes in temperature and
food availability (i.e., primary and secondary productivity) (Zalewski et al. 2001). In addition, changes in
stream flow due to loss of watershed area or a direct loss of fish habitat upstream can impact streamflow
and therefore affect habitat suitability or quality. During construction of the TMF, flooding of organic soils
or terrestrial vegetation may result in release of methylmercury to waterbodies which, if untreated, has the
potential to affect habitat quality.

Construction-related transportation along the access road could result in suspended sediments from dust
and roadbed being carried into adjacent waterbodies, thereby affecting water quality. Machinery coming
into contact with water could introduce deleterious substances (e.qg., oil, fuel) into streams, lakes and
ponds during mine site preparation and earth works, and access road upgrade. The use of industrial
equipment in or near fish habitat can also result in sedimentation and direct alteration of fish habitat such
that habitat quality is reduced (Sweka and Hartman 2001; Herbert and Merkens 1961; Kjelland et al.
2015).

During construction of sedimentation ponds, discharges into the aquatic environment could affect fish
habitat quality if suspended sediments and/or contaminants are released, which could affect the suitability
of habitat for fish, SAR or fisheries (Sweka and Hartman 2001; Herbert and Merkens 1961; Kjelland et al.
2015). Once constructed, sedimentation ponds will capture runoff and release treated discharge to
streams towards Victoria Lake Reservoir, Valentine Lake and Victoria River.

Operation

Transportation along the access road, site roads and haul roads during operation could result in
suspended sediments from dust and roadbed being carried into adjacent waterbodies, thereby affecting
water quality.

Runoff from overburden and waste rock piles could affect water quality and thereby affect fish habitat
quality (Jennings et al. 2008). Open pit mining may alter the quality of surface water and ground water
entering local watersheds, resulting in a reduction in water quality and consequently habitat quality.

Discharge to the aquatic environment from sedimentation ponds and the TMF may affect fish habitat
quality through the addition of deleterious substances and contaminants (e.g., metals, cyanide, nutrients),
and/or changes in water temperature, which could affect the suitability of fish habitat. Effluent discharged
from the TMF into Victoria Lake Reservoir could affect thermal stratification if released near the
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thermocline, thereby affecting mixing and quality of fish habitat. During operation, changes in flow are
anticipated due to water management through Project components, which can affect water quality and,
therefore, habitat quality.

Decommissioning, Rehabilitation and Closure

Transportation along the access road and site roads during decommissioning, rehabilitation and closure
could result in suspended sediments from dust and roadbed being carried into adjacent waterbodies,
thereby affecting water quality.

Changes to fish habitat quality could also occur during flooding of the open pits due to alterations of
groundwater and surface water flows, which could affect geomorphology, water velocity, habitat type
(e.g., riffles, runs), wetted channel perimeter and water quality. Filling of the open pits using diversion of
site contact water, groundwater, and water extracted from lakes or ponds could affect fish habitat quality
and quantity by reducing surface water flows and stream flows, which in turn could affect wetted area and
flow type, and potentially temperature. The release of point source and non-point source discharges could
affect fish habitat quality due to the introduction of contaminants, nutrients, changes in water temperature,
and changes in dissolved oxygen concentration.

Following closure, pit lakes are expected to become stratified and waters in the bottom layers may
become anoxic and contain high concentrations of dissolved trace metals. If the pit lake turns over such
that the water column becomes vertically mixed, the surface water that discharges may affect fish habitat
quality in the receiving environment due to lower levels of dissolved oxygen and elevated concentrations
of metals.

8.5.2.2 Residual Effects
Construction and Operation

The residual effects on fish habitat quantity and quality are dependent on the results of the assessment of
Project effects on Surface Water Resources (Chapter 7). For Surface Water Resources, residual effects
for construction and operation were considered together, as changes to surface water quality are
anticipated to be minimal through construction activities, with the greatest changes occurring during the
operation phase. The assessment of residual effects on fish habitat quality has therefore taken a similar
approach.

Pathways that affect fish habitat quality as outlined in 8.5.1.1 are related to surface runoff from areas of
disturbance, direct discharges of wastewater to waterbodies, changes to watershed areas, and work
within water.

The Project has been designed to avoid these pathways to the extent practicable through shifting the
placement of infrastructure and locations of activities away from waterbodies. Where avoidance is not
feasible, mitigation (Table 8.14) will be used to reduce the potential for effects as outlined below. When
working near water, interactions for fish and fish habitat are well known and documented, and DFO
standards and codes of practice will be followed. Consequently, with the application of best practices in
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accor dance Measurbas tolPFote@ Bish and Fish Habitat, residual Project related effects are
anticipated to be low in magnitude for fish habitat quality.

The assessment of residual Project-related effects to fish habitat quality as a result of emissions,
discharges and wastes released into the aquatic environment are reliant on the results of the Assimilative
Capacity Assessment (Appendix 7C) completed in support of the Surface Water Resources VC

(Chapter 7).

During the operation and closure phases, residual Project-related effects to the quality of fish habitat are
anticipated to occur due to changes in water quality from discharge of effluent containing contaminants
above the CWQG-FAL into streams or lakes. Water-based discharges will be managed and treated to
meet authorized limits prior to discharge. Sublethal effects that could compromise fish health are not
expected if parameters in effluent meet the CWQG-FAL at the discharge point, or within a short distance
of mixing in the receiving environment. Five years of water quality monitoring post-closure is currently
planned, as described in the Water Management Plan (Appendix 2A). Following the results of the water
guality monitoring, adaptive management, including additional monitoring or mitigation, may be
implemented as required. An EEM program will also be implemented in accordance with the MDMER,
including during the closure phase.

The assimilative capacity of watercourses to receive discharge from sedimentation ponds is limited for
aluminum and iron, because these parameters are already elevated above the CWQG-FAL as a baseline
condition. I n gener al for t he r eAgdnlilaive CapgcitysAssesanzenti o (i . e
(Appendix 7C) suggests that all parameters except WAD cyanide will exceed the CWQG-FAL 100 and
250 m downstream of the effluent discharge points within stream receiving environments. These
parameters are predicted to generally meet the guidelines within 100 m of mixing within a larger receiving
body (i.e., Victoria Lake Reservoir, Valentine Lake) for the majority of sedimentation pond discharge
points. Water quality monitoring will be conducted during construction and operation to verify these
assumptions.

With regards to the outflow from the polishing pond during operation, the capacity of Victoria Lake
Reservoir to assimilate aluminum and iron is limited because these parameters are elevated above the
CWQG-FAL as a baseline condition. Assimilative capacity modelling (described in Chapter 7) suggests
that copper, lead and zinc, will exceed the CWQG-FAL during operation at 100 m and generally meet the
CWQG-FAL within 300 m of mixing within Victoria Lake Reservoir for the regulatory scenario. For the
normal operating scenario all parameters will be below CWQG-FAL during operation at 100 m. Water
quality monitoring will be conducted during operation to verify these assumptions, and adaptative
management strategies may be implemented as required.

Residual effects on the quality of fish habitat from Project effluents and discharges are anticipated to be
negligible to low, as these will be authorized and in compliance with applicable regulatory requirements.
Biological monitoring programs (EEM) will be established to assess potential effects to fish, benthic
invertebrates and fish habitat, including water quality and sediment quality. A Water Management Plan
will be followed and modified if required using an adaptive management process.
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Residual Project-related effects to fish habitat quality from methylmercury production in organic soils or
terrestrial vegetation (resulting from flooding the TMF) are anticipated to be negligible to low. Prior to
flooding, vegetation in the TMF will be cleared to reduce the potential for methylmercury production. The
tailings will cover the base of the TMF early in the operation phase. Water collected in the TMF will be
treated prior to release to meet authorized limits. If methylmercury production occurs, it is anticipated to
peak in the first two years following anaerobic inundation and is predicted to return to pre-existing levels
approximately 10 years later (St. Louise et al. 2004). The TMF will also have a seepage collection system
that cycles seepage back to the TMF, thus mitigating potential concerns and reducing effects on fish
habitat quality.

Changes to stream flow may occur in all Project Phases, as described in Section 8.5.1 in relation to
change in habitat quantity. These changes in habitat quantity can result in indirect effects to habitat
quality.

Decommissioning, Rehabilitation and Closure

Seepage from the TMF is predicted to have exceedances of the CWQG-FAL for copper and cyanide
WAD once mixed with Victoria River. Water quality monitoring will be conducted to verify these
assumptions, and adaptative management strategies may be implemented as required.

Given their depth, pit lakes are expected to be stratified following closure, with the deepest stratified layer
(i.e., hypolimnion) expected to be anoxic and containing elevated levels of dissolved metals. The surface
water layer (i.e., epilimnion) is expected to be well oxygenated and will be discharged from the pit lakes to
streams post-closure, once the water quality discharge limits are met.

Outflowing water from the Leprechaun pit lake is predicted to meet MDMER for the parameters of
potential concern during closure. Exceedances of the CWQG-FAL are predicted for aluminum, copper,
zinc, ammonia, unionized ammonia, fluoride and sulphate (Appendix 7C). The discharge is expected to
meet the CWQG-FAL following mixing in Victoria Lake Reservoir.

Based on the groundwater flow model (Appendix 6A) and following closure, groundwater seepage (non-
point) from the Leprechaun waste rock pile is predicted to resurface in Victoria Lake Reservoir. The
seepage water quality is anticipated to exceed the CWQG-FAL for parameters of potential concern
including aluminum, arsenic, cadmium, copper, iron, lead, manganese, zinc, fluoride and sulphate. The
seepage is expected to mix with the Victoria Lake Reservoir.

The outflowing water from the Marathon pit lake is predicted to meet MDMER for the parameters of
potential concern during closure. Exceedances of the CWQG-FAL are predicted for aluminum, and
copper at the overflow of the pit. The discharge is expected to meet CWQG-FAL following mixing with the
Victoria River. Based on the groundwater flow model (Chapter 6), post-closure groundwater seepage
(non-point) from the Marathon waste rock piles is predicted to resurface in Victoria River. The seepage
water quality is anticipated to exceed the CWQG-FAL for aluminum, copper fluoride following mixing with
Victoria River.
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Given that discharge is predicted to meet MDMER limits for parameters of potential concern, residual
adverse effects on fish habitat quality resulting from release of deleterious substances during this phase
are anticipated to be negligible to low.

8.5.2.3 Summary

Several Project-related activities could affect fish habitat quality, which includes habitat that supports SAR
and species which contribute to recreational fisheries. Discharge of treated effluent and non-point source
contributions will result in localized, Project-related increases in concentrations of potential contaminants
to levels that could affect fish habitat; therefore, potential adverse effects are predicted. Given the
geographic range of fish, long-term exposure is not anticipated. Although concentrations of specific
parameters may exceed applicable guidelines at some locations, effects to fish habitat are not expected
to affect sustainability and productivity of recreational fisheries. The magnitude of effects will, therefore,
be low. Effects will occur within the LAA. Concentrations of potential contaminants from treated effluent at
discharge points are expected to decrease rapidly within the mixing zones, such that effects to fish habitat
should have a limited spatial extent within the LAA (i.e., in relatively close proximity to discharge
locations). Likewise, non-point sources of potential contaminants would be localized. The duration of
effects is predicted to be long term and continuous, given that contributions of potential contaminants of
concern will occur continuously throughout all Project phases. The potential effects are considered
irreversible because there may be localized exceedances of guidelines established for the protection of
aquatic life that continue following active closure. Finally, given that the local area has been subject to
disturbance from historical activities, the ecological and socio-economic context of effects will occur within
disturbed areas.

In summary, with careful Project planning and implementation of proven standard mitigation measures to
protect fish habitat quality, and given the conservative worst-case scenario approach, residual, adverse
Project effects during all Project Phases will be adverse. The effects are anticipated to be low in
magnitude, long-term in duration, continuous in frequency and irreversible. However, effects occur within
the LAA, and within a disturbed area.

8.5.3 Change in Fish Health and Survival

8.5.3.1 Project Pathways

Construction

Several Project-related activities could affect fish health and survival during mine site preparation and
access road works. In general, effects to fish habitat quality and quantity can also affect fish health and
survival.

As indicated in Section 8.5.2.1, the timing of construction could influence the environmental effects of the
Project on fish health and survival, hence work should be conducted outside of the DFO timing windows
for the Island of Newfoundland, to protect fish and avoid direct mortality of fish larvae or eggs (DFO
2019). Fish survival could also be affected by dewatering of areas for in-water works (e.g., culvert
installations, construction of infrastructure) or areas of passive water drawdown resulting from pumping
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the open pits (DeBoer et al. 2016; Benejam et al. 2008). Fish health and survival could be affected
directly or indirectly through injury due to industrial equipment working in or near streams and ponds, and
also could be affected if fish passage to essential habitat (e.g., for rearing, spawning) becomes blocked
(Khan and Colbo 2008; Dunham et al. 1997).

Introduction of sediments and contaminants from point sources and non-point sources into fish habitat
could affect fish health and survival. Conducting work during periods of high rainfall could lead to siltation
events, which could inhibit the ability of fish to forage and cause behavioural or physiological changes in
fish and smothering of eggs (Sweka and Hartman 2001; Herbert and Merkens 1961; Kjelland et al. 2015).
Fish eggs and larvae have been shown to be the life stage most sensitive to increased sedimentation
through the reduction of water flow and oxygen delivery to eggs (Greig et al. 2007; Wood et al. 1997;
Kemp et al. 2011). Introduction of deleterious substances (e.g., grease, fuel) from machinery operating in
or near waterbodies could also affect fish health and survival.

Removal of riparian vegetation during road work and mine site preparation could affect fish health due to
changes in shade, protective cover, and/or external nutrient/energy inputs (Zalewski et al. 2001).
Changes in fish habitat may affect predation rates, alter water temperature to exceed species specific
thermal tolerances, or affect primary and secondary productivity upon which fish rely as food sources
(Zalewski et al. 2001).

The use of explosives in or near water during mine site preparation, and earthworks and access road
upgrade could result in instantaneous changes in pressure, and changes to fish health and survival
through injury or instantaneous death.

Improved road access to the Project Area and more workers on site during construction may result in an
increase in recreational fishing that could cause increased pressures on fish populations.

Operation

A change in fish health and survival could result from the introduction of sediments or contaminants from
surface water runoff due to access road maintenance, overburden and rock management, and water
management, which could result in lethal or sublethal effects to fish.

The use of explosives in or near water during open pit mining has the potential to cause sudden changes
in pressure and result in changes to fish survival through injury or instantaneous death.

Open pit mining could directly or indirectly affect fish health and survival by altering groundwater flows to
surface waters. Direct changes could result from the stranding of fish due to groundwater drawdown,
while indirect changes could result from changes to fish habitat quality (e.g., water temperature) (DeBoer
et al. 2016; Benejam et al. 2008).

Water extraction activities could cause impingement and thereby affect fish health and survival.

Improved road access to the Project Area and more workers on site during operation may result in an
increase in recreational fishing that could cause increased pressure on fish populations.
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Decommissioning, Rehabilitation and Closure

Filling the open pits using diversion of site contact water, groundwater, and water extracted from
Valentine Lake could affect fish health and survival directly by stranding fish in areas where stream flows
have been reduced. Indirect effects could also occur if fish habitat quality is affected, such as through
increased water temperatures in streams due to decreased groundwater inputs (DeBoer et al. 2016;
Benejam et al. 2008). Discharges from point and non-point contaminant sources during this phase could
affect fish health and survival through changes in fish habitat quality (Jennings et al. 2008; Herbert and
Merkens 1961; Kjelland et al. 2015).

Pit lakes are expected to become stratified following closure, and waters in the bottom layers may
become anoxic and may contain high concentrations of dissolved trace metals. If the pit lake turns over,
the pit lake water that discharges may affect fish health and survival by reducing levels of dissolved
oxygen and introducing elevated concentrations of metals (Jennings et al. 2008).

Improved road access to the Project Area and more workers on site during decommissioning,
rehabilitation and closure may result in an increase in recreational fishing that could cause pressure on
fish populations.

8.5.3.2 Residual Effects
Construction

During the construction phase, water withdrawal structures are not expected to result in residual effects,
because these structures will be designed to avoid impingement and entrainment of fish, thereby
preventing harm. For in-water works along the access road (e.g., for culvert installation) and the
construction and installation of infrastructure, fish will be rescued from the site area in advance of in-water
work to avoid the death of fish. Stream crossing structures will be designed to allow fish passage,
allowing fish to access the necessary habitat required for life processes. Construction for in-water works
will be conducted outside of the DFO timing windows for the Island of Newfoundland, thereby protecting
fish and avoiding direct mortality of fish larvae or eggs.

To reduce the potential risk to fish populations in the area, angling will be prohibited on the mine site.
Workers will not be permitted to angle during their rotation and will not be permitted to bring angling gear
to site. This mitigation will reduce the potential residual effect on fish health and survival to negligible
throughout the life of the Project.

Operation

During operation, residual Project-related effects to fish health and survival, are anticipated to occur due
to changes in water quality from discharge of effluent containing contaminants above the CWQG-FAL into
streams or lakes. Water-based discharges are not expected to result in direct mortality of fish because
water will be managed and treated to meet authorized limits prior to discharge. Sublethal effects that
could compromise fish health are not expected if parameters in effluents meet the CWQG-FAL at the
discharge point or within a short distance of mixing in the receiving environment (i.e., within 300 m). An
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EEM program will also be implemented in accordance with the MDMER. Further information on the
results of the Assimilative Capacity Assessment (Appendix 7C) have been presented in the discussion of
change in fish habitat quality (Section 8.5.2.2).

Blasting has the potential to affect fish survival indirectly through changes in fish behaviour due to
vibrations, which could affect activities such as spawning and fish migration (Wright 1982; Dunlap 2009,
Faulkner et al. 2006). The impact of blasting on fish depends on the size and location of the blast, the
timing of the blast in relation to the fish life history, the density of surfaces bounding the water (e.qg.,
bedrock stream beds reflect the shockwave while organic stream beds would absorb some of the impact),
the detonation method, and the species, size, and life history stage of the fish (Wright and Hopky 1998).
Use of explosives in or near water will be avoided and, if required, will follow DFO blasting guidelines.
This approach is expected to result in few, if any, fish mortalities in nearby waterbodies; therefore,
residual effects on the abundance of fish in any of these waterbodies are anticipated to be negligible. The
change in fish health and survival due to blasting will end with the cessation of blasting at the end of
operation (i.e., is reversible).

Water intake during site operation has the potential to impinge and entrain fish and affect fish health and
survival. Young, small-bodied fish with poor swimming (avoidance) ability are more susceptible to
impingement and entrainment than are larger adult fish (DFO 1995). Intake design will be based on site-
specific parameters, including anticipated fish use and resident fish species. Intakes will be placed at a
depth where young fish are unlikely to be present and will be designed following the Freshwater Intake
End-of-Pipe Fish Screen Guideline (DFO 1995).

To reduce the potential risk to fish populations in the area, angling will be prohibited on the mine site.
Workers will not be permitted to angle while staying at the accommodations camp and will not be
permitted to bring angling gear to site. This mitigation will reduce the potential residual effect on fish
health and survival to negligible throughout the life of the Project.

Decommissioning, Rehabilitation and Closure

Following closure, pit lakes are expected to be stratified because of their depth, with the deepest stratified
layer (i.e., hypolimnion) expected to be anoxic and contain elevated levels of dissolved trace metals. The
surface water layer (i.e., epilimnion) is expected to be well oxygenated and will be discharged from the pit
lakes to streams once the discharge limits are met post-closure. As discussed in Section 8.5.2.2, given
that discharge is predicted to meet MDMER limits for parameters of potential concern, residual adverse
effects on fish health and survival resulting from release of deleterious substances during this phase are
anticipated to be negligible to low. A five-year post-closure water quality monitoring program is currently
planned, as described in the Water Management Plan (Appendix 2A). Based on results of the water
guality monitoring, adaptive management, including additional monitoring or mitigation, may be
implemented as required. An EEM Plan will also be implemented in accordance with the MDMER, during
the closure phase.

To reduce the potential for stranding of fish during filling of the open pits in this phase, water will be
sourced from areas where withdrawal should not cause stranding, and stream flows will be monitored.
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To reduce the potential risk to fish populations in the area, angling will be prohibited on the mine site.
Workers will not be permitted to angle while staying at the accommodations camp and will not be
permitted to bring angling gear to site. This mitigation will reduce the potential residual effect on fish
health and survival to negligible throughout the life of the Project.

8.5.3.3 Summary

Several Project-related activities could affect fish health and survival, which includes species which
support recreational fisheries and SAR. These include:

use of industrial equipment in or near water

placement of Project infrastructure (e.g., culverts) in water
water and effluent management

use of explosives

water extraction causing impingement

increased recreational fishing pressure

=A =4 =4 4 -4 -4

Therefore, residual adverse effects are predicted. The magnitude of effects is considered low based on
the application of mitigation, and given that potential contaminants in the mixing zones are not expected
to be acutely lethal to fish and long-term exposure is not anticipated due to the geographic range of fish.
Concentrations of specific parameters may be above applicable guidelines at some locations; however,
the sustainability of fisheries is not expected to be affected. Effects on fish health and survival will occur
within the LAA and will occur continuously throughout all Project phases. The potential effect is
considered irreversible, because there may be localized exceedances of the guidelines established for
the protection of aquatic life that continue following active closure. Finally, given that the fish populations
in the local area are expected to be healthy and resilient to change such that the sustainability and
productivity of recreational fisheries are not expected to be affected by the Project, the ecological and
socio-economic context of effects is considered resilient.

In summary, with careful Project planning and implementation of proven standard mitigation measures to

protect fish health and survivadftialsiet pceamadi giovampptroba cd
adverse Project effects during construction, operation, and decommissioning, rehabilitation and closure is

predicted to be adverse, of low magnitude. Adverse effects are anticipated to occur within the LAA, be

long-term in duration, continuous in frequency and irreversible. Effects occur within a resilient ecological

and socio-economic context.

8.5.4 Summary of Project Residual Environmental Effects

Residual environmental effects that are likely to occur as a result of the Project are summarized in Table
8.16. The significance of residual adverse effects is considered in Section 8.6.
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Table 8.16  Project Residual Effects on Fish Habitat

Residual Effects Characterization
L
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See Table 8.11 for detailed definitions Geographic Extent: Reversibility:
Project Phase: PA: Project Area R: Reversible
C: Construction LAA: Local Assessment Area I: Irreversible
O: Operation RAA: Regional Assessment Area
D: Decommissioning Ecological/Sacio-Economic Context (Fish
Duration: Habitat):
Direction: ST: Short term D: Disturbed
P: Positive MT: Medium term U: Undisturbed
A: Adverse LT: Long term
N: Neutral Ecological/Sacio-Economic Context (Fish
N/A: Not applicable Health and Survival):
Magnitude: Frequency: R: Resilient
N: Negligible S: Single event NR: Not Resilient
L: Low IR: Irregular event
M: Moderate R: Regular event
H: High C: Continuous

8.6 DETERMINATION OF SIGNIFICANCE

For the purposes of this environmental assessment, a significant residual environmental effect on fish and
fish habitat is defined as a Project-related environmental effect that results in:

1 a Project-related HADD of fish habitat or the death of fish, as defined by the Fisheries Act that cannot
be mitigated, authorized or offset

1 anunauthorized Project-related alteration of fish habitat, which exceeds regulatory requirements or
site-specific guidelines

1 achange to the productivity or sustainability of fish populations or fisheries within the LAA where
recovery to baseline is unlikely
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With mitigation, offsetting and environmental protection measures in place, the residual adverse
environmental effects on fish and fish habitat are predicted to be not significant. Best management
practices and the use of standard mitigation will be followed for work in or near water during construction.
The habitat loss is primarily in small streams and ponds containing stickleback, although some salmonid
habitat will also be lost. Fish habitat that is lost as a result of the Project will be counterbalanced through
implementation of a Fish Habitat Offsetting Plan to be developed in consultation with DFO. The Plan will
include follow-up monitoring to confirm that the required offset is achieved, and contingency measures in
the event that the offsetting is not as successful as planned.

During all phases of the Project, discharges will meet regulatory requirements and/or site-specific
guidelines. Following rehabilitation and closure, a change to the productivity or sustainability of fish
populations or fisheries within the LAA is not anticipated. Given the planned mitigation measures, the
direct mortality of individual fish that may result from the Project is not anticipated to affect the likelihood
of their long-term survival or sustainability.

8.7 PREDICTION CONFIDENCE

The overall determination of significance is made with a high level of confidence for the direct loss of fish
habitat quantity and a moderate level of confidence for indirect loss of fish habitat quantity. A high level of
confidence is applied to the direct loss of fish habitat, since the direct loss of habitat is equal to the
surface area of the Project features responsible for the habitat loss. A moderate level of confidence is
applied to the indirect loss of fish habitat, since the flow reductions used to calculate indirect habitat loss
are predicted from modelling. With the requirement for a Fish Habitat Offsetting Plan to counterbalance
the residual HADD of fish habitat resulting from the Project, there is a high level of confidence that there
will be an overall gain in fish habitat and no significant effect on fisheries productivity and sustainability.
Following closure, several streams will return to their pre-development flows, with primary and secondary
productivity and fish populations anticipated to return quickly to restore the streams to baseline
productivity levels.

For change in fish habitat quality, the overall determination is made with a high level of confidence, given
that best management practices and standard mitigation will be in place when working in and around
water, and effects are known and well documented. A moderate level of confidence is associated with the
assessment of potential effects to water quality, where results of predictive models are relied upon.

A moderate level of confidence is associated with the assessment of change in fish health and survival,
since the anticipated effects are based on water quality modelling results. The modelling results are
considered conservative and the contaminants of concern in the aquatic environment and their potential
effects to salmonids are well understood. Overall, the potentially affected fish species are well studied,
and their habitat preferences are well known to allow for prediction of effects.
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8.8 PREDICTED FWRE CONDITION OF THE ENVIRONMENT IF THE
UNDERTAKING DOES NOT PROCEED

The Project is located in an area with a long history of mining and mineral exploration, and it is likely that
other mining projects would occur in this area if this Project were not to proceed. Future projects are
anticipated to have similar effects on fish and fish habitat. Should mineral reserves associated with the
Project remain undeveloped, the predicted future condition of fish and fish habitat would be relatively
unchanged from that discussed in the existing environment portion of this assessment (Section 8.2).

The productivity of fish and fish habitat within the Project Area is dependent on the quantity and quality of
fish habitat available. Fisheries productivity and populations of fish in the Project area are anticipated to
remain stable over the long-term; however, changes in the distribution of salmonids, particularly brook
trout, may be influenced in the long term by climate change and associated increases in water
temperature, which may approach their maximum thermal tolerances. The fish species that are present
within the LAA make localized movements to carry out their life processes. These species are widely
dispersed and abundant in streams, ponds and lakes on the Island of Newfoundland.

8.9 FOLLOWUP AND MONITORING

Follow-up and monitoring are intended to verify the accuracy of predictions made during the EA, to
assess the implementation and effectiveness of mitigation and the nature of the residual effects, and to
manage adaptively, if required. Compliance monitoring will be conducted to confirm that mitigation
measures are properly implemented. Should an unexpected deterioration of the environment be observed
as part of follow-up and/or monitoring, intervention mechanisms will include the adaptive management
process. This may include an investigation of the cause of the deterioration and identification of existing
and/or new mitigation measures to be implemented to address it. Additional information collected
following submission of the EA will be provided to the IAAC, DFO and other applicable regulators as
required. Follow-up and monitoring plans to be implemented include:

1 Environmental monitoring during construction and operation to follow up on effectiveness of the
Erosion and Sediment Control Plan

1 Surface water quality monitoring, as described in the Surface Water Monitoring Plan and Water
Management Plan

1 Plans related to monitoring sources of parameters of potential concern that can affect water quality,
such as the Soil and Rock Management Plan, Water Management Plan, Erosion and Sediment
Control Plan

1 Compliance and effectiveness monitoring of the Fish Habitat Offsetting Plan upon implementation, as
authorized under the Fisheries Act; should the monitoring program indicate that the offsetting
objectives are not met, remedial actions or additional offsets as described in the Habitat Offsetting
Plan would be considered following consultation with DFO

1 An EEM program as required under the MDMER when the effluent flow rate of 50 m? per day is
exceeded, based on the effluent deposited from all the final discharge points of the mine

1 Monitoring of pit lake water quality to demonstrate that closure strategies are performing as intended
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9.0 VEGETATION, WETLANDS, TERRAIN AND SOILS

9.1 SCOPE OF ASSESSMENT

Vegetation, wetlands, terrain and soils were selected as a valued component (VC) because of their
important ecological (i.e., habitat, forage) and hydrological (i.e., erosion and flood control, groundwater
control and recharge) functions that are essential to maintaining the health of natural ecosystems, as well
as cultural benefits (i.e., recreational and spiritual values). Project activities have the potential to affect:

1 Distribution and abundance of vegetation species (including species at risk [SAR] and species of
conservation concern [SOCC]) and communities

Wetlands and their functions

Terrain (landforms)

Terrain stability

Soils (quality and quantity)

=A =4 =4 =4

The assessment of vegetation focuses on plant species and community diversity, including SAR and
SOCC. Wetlands are defined in the federal and provincial policies as land such as bogs, fens, marshes,
swamps, and shallow waters that are permanently or temporarily submerged or saturated by water near
the soil surface, for long enough that the area maintains aquatic processes (Government of Canada
1991; NLMAE 2001). These aquatic processes are characterized by plants that are adapted to saturated
soil conditions, wet or poorly drained soils, and other biotic conditions found in wet environments. Terrain
refers to landforms associated with the general physiography of the natural landscape such as
topography, surficial geology and unique landforms. Unique landforms are features associated with fragile
/ sensitive ecosystem or habitat areas, such as eskers and wetlands. Terrain stability refers to mass
movement processes (i.e., landslides) and erosion potential hazards that exist in the areas planned for
the Project facilities and infrastructure. Soils are considered with respect to the physical and chemical
suitability of soils (or suitable overburden) for rehabilitation purposes. Both soil quality and quantity are
assessed to address the potential for admixing, compaction, erosion and changes to moisture and
nutrient status during the salvage, storage, and replacement of peat, topsoil and upper subsoil horizons.

The assessment of vegetation, wetlands, terrain and soils is closely linked to and/or informed by the
effects assessment for:

1 Atmospheric Environment (Chapter 5) given that Project-related activities may result in an increase in
dust that may affect plant growth and development

1 Groundwater and Surface Water Resources (Chapters 6 and 7) through changes to groundwater and
surface water, which can change plant community composition in uplands and wetlands

1 Avifauna, Caribou and Other Wildlife (Chapters 10 to 12) through effects to vegetation and wetlands,
which represent habitat for these species

1 Land and Resource Use (Chapter 16) associated with trapping and hunting activities for species
assessed in Chapters 10 to 12 (Avifauna, Caribou and Other Wildlife)

m



VALENTINE GOLD PROJECT: ENVIRONMENTAL IMPACT STATEMENT

Vegetation, Wetlands, Terrain and Soils
September 2020

1 Indigenous Groups (Chapter 17) and Community Health (Chapter 14) through the collection and use
of plant species

9.1.1 Regulatory and Policy Setting

In addition to the Canadian Environmental Assessment Act, 2012 (CEAA 2012) and the NL
Environmental Protection Act, the Project is subject to other federal and provincial legislation, policies and
guidance. This section identifies the primary regulatory requirements and policies of the federal and
provincial authorities that influence the scope of the assessment on vegetation, wetlands, terrain and
soils.

9.1.1.1 Vegetation
Species at Risk

SAR species include those listed as Endangered, Threatened, or Special Concern by the federal Species
at Risk Act (SARA), the Newfoundland and Labrador Endangered Species Act (NL ESA), or by the
Committee on the Status of Endangered Wildlife in Canada (COSEWIC). COSEWIC assesses and
designates the status of species and recommends this designation for legal protection under SARA. On
lands under provincial jurisdiction, federal SARA goals are typically reflected through provincial
legislation, policy and guidelines.

While some species included as SAR in this assessment currently have regulatory protection under
Schedule 1 of SARA or the NL ESA, the definition above also includes those species listed by COSEWIC
that are candidates for further review and may become protected within the timeframe of this Project.

Federally, SARA serves several purposes:

1 To prevent the extirpation or extinction of wildlife species

1 To provide recovery strategies for species that are Extirpated, Endangered, or Threatened due to
human activity

1 To manage species of Special Concern so they do not become Threatened or Endangered

There are three main prohibitions in SARA relevant to Extirpated, Endangered or Threatened plant SAR
and their critical habitat:

1 Section 32, which prohibits killing, harming, or taking SAR
1 Section 33, which prohibits damage or destruction of residences of SAR
1 Subsection 58(1), which prohibits destruction of critical habitat of SAR

SARA-listed species designated as Special Concern are not protected by the prohibitions of SARA,;
however, it is required that provincial or regional management plans be developed to protect these
species. SARA is one part of a three-part Government of Canada strategy for the protection of plant SAR.
The other two parts of this strategy include commitments under the Accord for the Protection of Species
at Risk and activities under the Habitat Stewardship Program for SAR, which protect SAR on federal land.
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Provincially, designation under the NL ESA follows the recommendations of the Species Status Advisory
Committee (SSAC) on the appropriate assessment of a species and referring concerns about the status
of species to COSEWIC, where the species is of national importance.

The purpose of NL ESA is to:

1 Prevent listed species from being Extirpated from NL

1 Provide for the recovery of species listed as Extirpated, Endangered, or Threatened as a result of
human activity

1 Conserve species listed as Special Concern to prevent them from becoming Endangered or
Threatened

Prohibitions of the NL ESAincludesect i on 16, which states fda person shal
kill an individual of a species designated as Threatened, Endangered or Extirpated. The Endangered

Species List Regulations under the NL ESA identifies those species protected by the Act. Last amended

in 2016, the regulation lists 20 Endangered plant species (of 27 species total), four Threatened plant

species (of 12 species total) and three Vulnerable plant species (of 13 species total).

Species of Conservation Concern

While SOCC are not specified under federal or provincial legislation, in NL these are species that are
considered rare in the province, or ones for which the long-term sustainability of their populations has
been evaluated as tenuous. Following direction previously provided by the NL Department of Fisheries,
Forestry and Agriculturei Wildlife Division (NLDFFA-Wildlife Division) for studies conducted in support of
the Project, vascular plant SOCC are defined herein as those species:

1 Ranked S1 (Critically Imperiled), S2 (Imperiled), or combinations thereof (e.g., S1S2) on the Island of
Newfoundland by the Atlantic Canada Conservation Data Centre (AC CDC) (AC CDC 2015)

1 Recommended for listing by the SSAC as Endangered, Threatened, Vulnerable, or Special Concern
but not yet listed under the NL ESA or SARA

Unlike some SAR, SOCC are not afforded direct protection by either federal or provincial legislation.
SOCC are included in this VC as a precautionary measure, reflecting observations and trends in their
provincial population status, as they are often important indicators of ecosystem health and regional
biodiversity. Rare species are often an indicator of the presence of unusual and/or sensitive habitat and
their protection as umbrella species can confer protection on their associated unusual habitats and co-
existing species.

9.1.1.2 Wetlands

There is no specific federal legislation for wetlands, however, depending on their characteristics, wetlands
may be protected under other legislation including SARA if they contain critical habitat for SAR, the
Migratory Birds Convention Act (MBCA) if they contain nests of migratory birds, or the Fisheries Act if
they contain habitat for fish species.
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A federal mandate for wetland conservation is provided by the Federal Policy on Wetland Conservation
(Government of Canada 1991). This policy has been adopted to help meet the objectives of wetland
conservation as outlined in the Ramsar Convention Manual, 6t Edition (Ramsar Convention Secretariat
2013), and the Canadian Biodiversity Strategy (Government of Canada 1995). Policy goals are intended
to apply on federal lands and waters or to federal programs where wetland loss has reached critical
levels. They also apply to federally designated wetlands, such as Ramsar sites; no federally designated
wetlands will be affected by the Project.

The Newfoundland and Labrador Policy for Development in Wetlands (NLMAE 2001) describes
developments that are not permitted within wetlands and defines activities that require permitting under
section 48 of the Water Resources Act. Those developments that are not permitted include:

1 Infilling, drainage, dredging, channelization, removal of vegetation cover or removal of soil or organic
cover of wetlands which could aggravate flooding problems, or have unmitigable adverse water
quality, water quantity or hydrologic impacts

1 Development in wetlands which are located within the recharge zones of domestic, municipal or
private groundwater wells

1 Placing, depositing or discharging any raw sewage, refuse, municipal or industrial wastes, fuel or fuel
containers, pesticides, herbicides or other chemicals or their containers, or any other material which
impairs or has the potential to impair the water quality of wetlands

Under the provincial policy, developments which require permitting include disturbances to wetlands for
the extraction of peat, for agricultural or forestry operations, construction of linear corridors, and infilling,
dredging or other disturbance of wetlands for the construction of residential, commercial, industrial and

institutional facilities, or extension and upgrading of existing buildings and facilities within wetland areas.

9.1.1.3 Terrain, Terrain Stability and Soils

There is no direct federal or provincial legislation related specifically to terrain, terrain stability and soils.
Inclusion of these components is identified in the Federal EIS Guidelines (Appendix 1A) and Provincial
EIS Guidelines (Appendix 1B) as they relate to the incorporation of terrain, terrain stability and soils
information, specifically associated with potential effects on landforms, slope stability, soil suitability for
rehabilitation, and erosion. Unique landforms may be protected under other legislation depending on their
characteristics. General requirements related to terrain, terrain stability and soils for mining projects are
outlined in the NL Mining Act and the NL EPA. The Mining Act requires the implementation and
documentation of progressive rehabilitation and a Rehabilitation and Closure Plan including applicable
records.

As per requirements of the Federal and Provincial EIS Guidelines, the EIS describes existing geology,
terrain and soils and terrain stability at the mine site and in the immediate vicinity, as well as potential
Project-VC interactions and impacts to the quality and quantity of soils, terrain and terrain stability.
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9.1.2 The Influence of Engagement on the Assessment

As part of ongoing engagement and consultation activities, Marathon has documented interests and
concerns about the Project received from communities, governments, Indigenous groups and

stakeholders. An overview of Ma r a t lemgagénsent activities is provided in Chapter 3. Documented

interests and concerns have influenced the design and operational plans for the Project, and the

development of the EIS, including the scope of assessment on the VCs. Interests and concerns noted
that specifically relate to vegetation, wetlands, terrain or soil or routine Project activities that could affect

vegetation, wetlands, terrain or soil are provided below. Issues and concerns related to potential
accidents or malfunctions are described in the assessment of accidental events (Chapter 21).

Questions and concerns raised by Qalipu through

1

1

Design and operation of the tailing management facility, including use of earthen dams, long-term

plans for the tailings pond, -manbrameeandlikelihdod antl o x

consequences of a breach

Whether Project infrastructure can be relocated to reduce the Project footprint
Decommissioning, rehabilitation and closure of the Project, including disposition of camp
infrastructure at end of mine life and ensuring remediation of the Project Area takes place

Terrestrial environment including the disturbance of caribou migration routes and the potential for the

introduction of invasive plant and wildlife species
Interest in involvement in the environmental monitoring for the Project

Mar at h

t

ai

Questions and concerns raised by Miawpukekt hr ough Mar at honds engagement

f
f
f

f
f
f

Questions and concerns raised by communities and other stakeholders through Mar at hon d s

The size of the Project footprint

Tailings, including questions about treatment, accidental events, and rehabilitation and closure
Acknowledgement that interests of Miawpukek extend beyond caribou and include plants and
waterfowl

Need to consider buffers as a potential mitigation measure for Species at Risk

Potential impact on Miawpukek land and resource use

Interest in involvement in the environmental monitoring for the Project

efforts include:

il

Project components and infrastructure including: if pits will be mined simultaneously; how many
ponds there will be; if the mine will be open pit only or include underground; how ore will be

transported to the mill and how and where it will be processed; use of cyanide; what will replace the
heap leach process; whether other metals, like silver, are present; whether product will be tested at

an on-site lab or externally; and what will happen to waste rock and overburden
Tailings and potential risks, including how tailings will be managed, the treatment of effluent,

understanding fidet ox t ausédfaggsniembrand limer, paientsliingactroh t i o n

the tailings pond and polishing pond on water resources, and the long-term plan [closure] for the
tailings pond
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Questions and concerns raised by fish and wildl:i
engagement efforts include:

1 Project description, including the size of the Project footprint, pit stability, the source of power for the
Project, use of cyanide, the process that will replace the heap leach process, how tailings will be
transported, and tailings management (and consideration of alternatives)

9.1.3 Boundaries

The scope of the assessment is defined by spatial boundaries (i.e., geographic extent of potential effects)
and temporal boundaries (i.e., timing of potential effects). Spatial boundaries for the Vegetation,
Wetlands, Terrain and Soils VC were selected in consideration of the geographic extent over which
Project activities, and their effects, are likely to occur to the VC. Temporal boundaries are based on the
timing and duration of Project activities and the nature of the interactions with the VC. The spatial and
temporal boundaries associated with the effects assessment for the Vegetation, Wetlands, Terrain and
Soils VC are described in the following sections.

9.1.3.1 Spatial Boundaries

The following spatial boundaries were used to assess Project effects, including residual environmental
effects, on vegetation, wetlands, terrain and soils in areas surrounding the mine site and access road
(Figure 9-1):

Project Area: The Project Area encompasses the immediate area in which Project activities and
components occur and is comprised of two distinct areas: the mine site and the access road. The mine
site includes the area within which Project infrastructure will be located, and the access road is the
existing road to the site, plus a 20-metre (m) wide buffer on either side. The Project Area is the
anticipated area of direct physical disturbance associated with the construction, operation and
decommissioning, rehabilitation and closure of the Project.

Local Assessment Area (LAA): The LAA is comprised of a 1 kilometre (km) buffer around the mine site
and a 500 m buffer around the access road. The LAA has been selected to capture the area where
effects on vegetation, wetlands, terrain and soils are likely to be most prevalent (e.qg., effects to species /
community diversity, wetland function, terrain stability, and soil quality and quantity).

Regional Assessment Area (RAA): The RAA includes the Project Area, LAA and a 35 km buffer around
the Project Area (Figure 9-1) encompassing Victoria River and Red Indian Lake, as well as the
communities of Millertown, Buchans and Buchans Junction. The RAA informs the assessment of
cumulative effects (Chapter 20). Accidental events (Chapter 21) are also assessed within the context of
the RAA.
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Figure 9-1  Spatial Boundaries for Vegetation, Wetlands, Terrain and Soils



VALENTINE GOLD PROJECT: ENVIRONMENTAL IMPACT STATEMENT

Vegetation, Wetlands, Terrain and Soils
September 2020

This assessment also refers to the Ecological Land Classification Area (ELCA), which is the area within
which detailed habitat data have been collected (Baseline Study Appendix 7: Avifauna, Other Wildlife and
Their Habitats [BSA.7], Attachment 7-D). While the extent of the ELC data does not fully cover the Project
Area, LAA or RAA (Figure 9-1), the ELCA is used to assess quantitative effects on habitat. In particular, the
magnitude of residual effects has been characterized in relationship to the ELCA (i.e., the percentage of
the ELCA in which a loss or change will occur). In this context, the ELCA has been used as a surrogate for
the RAA, as it is an area sufficiently large enough to provide regional context and is the area for which
comparable ecological land classification data is available. Refer to Section 9.2.1 for further information on
the ELCA.

9.1.3.2 Temporal Boundaries

The temporal boundaries for the assessment of potential effects on the Vegetation, Wetlands, Terrain and
Soils VC include:

1 Construction Phase i 16 to 20 months, beginning in Q4 2021, with 90% of activities occurring in 2022

1 Operation Phase i Estimated 12-year operation life, with commissioning / start-up and mine / mill
operation slated to start Q2 2023

1 Decommissioning, Rehabilitation and Closure Phase i Closure rehabilitation to occur once it is no
longer economical to mine or resources are exhausted

9.2 EXISTING CONDITIONS FOR VEGETATION, WETLANDS, TERRAIN
AND SOILS

A characterization of the existing conditions within the spatial boundaries defined in Section 9.1.3.1 is
provided in the following sections. This includes a discussion of the influences of past and present
physical activities on the VC, leading to the current conditions. An understanding of the existing
conditions for the VC within the spatial area being assessed is a key requirement in the prediction of
potential Project effects provided in Section 9.5.

9.2.1 Methods
9.2.1.1 Existing Data

Information regarding vegetation, wetlands, terrain and soils existing conditions in the Project Area and
the LAA are derived from data collected in support of the Project and existing publicly available regional
terrestrial information. This includes use of existing data for terrain and soil summaries, and interpretation
of existing data for terrain stability and soil suitability for rehabilitation purposes. The relevant Project-
specific field programs completed in support of the Project are found in BSA.7. The following publicly
available data and reports were reviewed and used to characterize baseline conditions for vegetation and
wetlands in the Project Area, LAA and RAA:

1 AC CDC report for a 5 km buffer around the Project Area (AC CDC 2020a)
1 The Ecological Land Classification (ELC) study (BSA.7, Attachment 7-D), including generalized
parent material-types and soils assigned to ecotype map units of the ELC study
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1 Valentine Lake Project: Vegetation Baseline Study (BSA.7, Attachment 7-F)
1 Valentine Gold Project: 2019 Vegetation Baseline Study (BSA.7, Attachment 7-I)
1 2015 Land Cover of Canada Data (Natural Resources Canada 2019)

Additional information used in support of the terrain and soils overview was derived from:

1 Environmental Assessment Registration / Project Description, Valentine Gold Project, Newfoundland
and Labrador (Marathon Gold 2019)

1 Pre-Feasibility Geotechnical Investigation: Marathon and Leprechaun Deposits (Terrane Geoscience
Inc. 2020, Appendix 2C)

1 Valentine Project Pre-Feasibility Study Report (Ausenco 2020)

1 Select laboratory analysis for geotechnical test pit (TP) data from GEMTEC Consulting Engineers and
Scientists (GEMTEC) preliminary geotechnical and acid rock drainage (ARD) test pit program records
(BSA.3, Attachment 3-D)

1 Regional surficial geology and soils mapping information via the GeoScience OnLine application
through the Newfoundland and Labrador Department of Industry, Energy and Technology (NLDIET)
(NLDNR 2019)

1 Land Capability Mapping for Forestry from the Canada Land Inventory (CLI) website (Canadian Soill
Information Service (CanSIS 2018)

The historical information and existing data were used to describe existing terrain and soils conditions,
and to describe soil suitability for rehabilitation parameters with respect to soil quality (i.e., as a growth
medium and in support of the air quality / dust assessment) and soil quantity (i.e., volume available). The
objective of the terrain and soils sections is to provide an overview of existing conditions such that they
can be used to assess terrain related changes and soil quality and quantity changes through the
measurable indicators.

Data Limitations

As noted in Section 9.1.3, discussion of habitat type in this chapter refers to the ELCA. The ELCA covers
more than 99% of the Project Area and 97% of the LAA (Figure 9-2, Table 9.1). The area of the Project
Area and LAA outside the ELCA is restricted to a small portion of the access road at its northern-most
reach (i.e., furthest from the mine site) and is negligible in the context of assessing potential Project
effects on the VC.

Table 9.1 Amount of Project Area and LAA within the ELCA

ELCA Project Area” LAAA
(km2 / %) (km2 / %)
Amount of Project Area and LAA in the ELCA 34.7/99.6 127.0/97.0
Amount of Project Area and LAA outside the ELCA 0.1/04 3.9/3.0
Total 34.9/100 130.9/ 100
Note:
ANumbers are rounded to one decimal place. Areas and percentages may not add up to total amounts due to rounding
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Figure 9-2 ELC Coverage within Project Area and LAA Boundaries

m



