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Mary River Project Freshwater Offsetting Plan Technical Supporting
Phase 2 Proposal Document Summary

FRESHWATER OFFSETTING PLAN TECHNICAL SUPPORTING DOCUMENT
SUMMARY

The Conceptual Freshwater Fish Habitat Offsetting Plan Technical Supporting Document identifies conceptual fish habitat
offsetting measures to maintain no net loss, and demonstrates that the proposed offsetting measures will offset serious harm
to fish and loss of productive capacity that could result from the Phase 2 Proposal. The Phase 2 Proposal builds on the
extensive baseline studies and assessments carried out since 2011 for the larger Approved Project and is thus closely linked
to the FEIS and previous addendums. This document is used as input to the assessment of effects on freshwater fish and fish
habitat.

Fish habitat losses will occur as a result of construction of four rail bridges and encroachment of the North Railway on an
unnamed lake at rail km 71.The km 71 lake is a narrow and shallow waterbody that flows to Tom River. The proposed
offsetting measures will be sized to achieve a 2:1 compensation ratio and offset these fish habitat losses.

The proposed offsetting measures include:

e Placement of cobbles and boulders to improve rearing and foraging habitat quality

e  Excavation/reconstruction of the lake outlet to improve habitat connectivity with Tom River

e  Excavation of lake bed material to increase water depth

e  Excavation/reconstruction of the lake inlet streams to improve habitat connectivity with two pothole lakes located
immediately east

This is a conceptual plan that will require detailed study and analysis in order to be implemented and is subject to feedback
from agencies, stakeholders, and community groups during the review of the Phase 2 Proposal. Further study is required to
assess habitat benefits of the proposed km 71 lake enhancements.
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Projet de la riviere Mary Résumé du document d'assistance technique sur le
Proposition de la phase 2 plan de compensation des impacts sur I'eau douce

RESUME DU DOCUMENT D'ASSISTANCE TECHNIQUE SUR LE PLAN DE
COMPENSATION DES IMPACTS SUR L'EAU DOUCE

Le document d'assistance technique sur le plan de compensation conceptuel des impacts sur I'habitat du poisson d'eau douce
identifie les mesures conceptuelles de compensation de I'habitat du poisson afin d'annuler la perte nette et démontre que
les mesures compensatoires proposées compenseront les dommages sérieux aux poissons et la perte de capacité de
production pouvant découler de la proposition de la phase 2. La proposition de la phase 2 est fondée sur les études
préliminaires et les évaluations compléetes réalisées depuis 2011 pour I'ensemble du projet approuvé et est donc étroitement
liée al'énoncé desincidences environnementales (EIE) et aux addendas précédents. Ce document est utilisé pour I'évaluation
des impacts sur les poissons d'eau douce et leur habitat.

Des pertes d'habitat du poisson surviendront a la suite de la construction de quatre ponts ferroviaires et de I'empiétement
de la voie ferrée du Nord sur un lac sans nom au km 71.Le lac du km 71 est un plan d'eau étroit et peu profond qui se jette
dans la riviere Tom. Les mesures de compensation proposées seront ajustées de maniére a atteindre un ratio de
compensation de 2:1 et compenseront ces pertes d'habitat du poisson.

Les mesures de compensation proposées comprennent :

e Mise en place de galets et de blocs pour améliorer la qualité de I'habitat d'élevage et d'alimentation

e  Excavation/reconstruction de la décharge du lac pour améliorer la connectivité de I'habitat avec la riviere Tom

e  Excavation du matériau du lit du lac pour augmenter la profondeur de I'eau

e  Excavation/reconstruction des cours d'eau d'entrée du lac pour améliorer la connectivité de I'habitat avec deux lacs en
cuve situés immédiatement a I'est

Il s'agit d'un plan conceptuel qui nécessitera une étude et une analyse détaillées avant sa mise en ceuvre et qui fera I'objet
de commentaires de la part des organismes, des intervenants et des groupes communautaires lors de I'examen de la
proposition de la phase 2. D'autres études sont nécessaires pour évaluer les avantages des améliorations proposées de
I'habitat pour le lac du km 71.
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1-INTRODUCTION

1.1 REPORT PURPOSE AND ORGANIZATION

The development of the Phase 2 Proposal for the Mary River Project will result in unavoidable loss of
freshwater fish habitat, and this may cause serious harm to fish as defined by the Fisheries Act.
The scope of this report addresses residual impacts to fish habitat of the Mary River Project in the
freshwater aquatic environment, and identifies conceptual fish habitat offsetting measures to maintain
no net loss.

The purpose of this Conceptual Freshwater Fish Habitat Offsetting Plan (the Offsetting Plan) is to
demonstrate that the proposed offsetting measures will offset serious harm to fish and loss of
productive capacity that could result from the Phase 2 Proposal. The Offsetting Plan has the following
objectives:

e Describe the residual effects of the Project that may result in serious harm to fish, which may occur
during the construction, operations, closure, and post-closure phases

e Describe the fish species being affected by the proposed Project activities and the importance of
the affected habitat to the fish population and Commercial, Recreational, or Aboriginal (CRA)
fisheries

e Describe the conceptual plans to offset the loss of fish productive capacity

e Outline a monitoring plan to assess the effectiveness of fish habitat created to offset habitat losses

The organization of the report is based on Fisheries and Oceans Canada (DFO) guidance concerning
the Fisheries Protection Policy, fish habitat offsetting, and the content of applications for Fisheries Act
Authorization (DFO, 2013a; 2013b; 2013c). The offsetting measures will be incorporated to a future
permit application for authorization of serious harm to fish habitat as required by the Fisheries Act.
This application will be developed and submitted during the environmental assessment (EA) of the
Project using preliminary engineering design, other analyses, and information as described in this
conceptual plan.

1.2 REGULATORY GUIDANCE

The Federal Fisheries Protection Policy Statement and the Proponents Guide to Offsetting
(DFO, 2013a; 2013b) provide direction for interpreting the broad powers mandated in the Fisheries
Act. These documents outline DFO’s objective of maintaining or enhancing ongoing productivity and
sustainability of CRA fisheries. DFO is guided by the following principles (DFO, 2013a):

e Avoid harm - Whenever possible, DFO’s preference is to maintain the productivity of Canada’s
fisheries by avoiding impacts to fish and fish habitat. Proponents are responsible for managing
and mitigating impacts resulting from their projects.

e Promote sound decision-making - In making regulatory decisions, DFO will be informed by the
best available science, technical information, and traditional knowledge and be guided by the
application of precaution and a risk-based approach to decision-making.

¢ Enable best-placed delivery - Other entities across Canada may be well-placed to achieve and
deliver the objectives of the fisheries protection provisions. DFO will seek to collaborate with
partners who have the knowledge, capacity, and interest in fisheries conservation and protection
when these align with DFO’s mandate, priorities, and objectives.

TECHNICAL SUPPORTING 1 of 39 NB102-181/42-1 Rev 0
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e Employ a standards-based approach - DFO will develop and support the use of standards that
provide clarity and certainty to proponents while maintaining the sustainability and ongoing
productivity of Canada’s fisheries.

e Consider the ecosystem context - The consideration of cumulative effects on the state,
resiliency, and natural biodiversity of the ecosystem will guide DFO in achieving the objectives of
the Fisheries Protection Policy Statement.

Under these principles, DFO works with proponents and government agencies to ensure that projects
are designed to maintain fish habitat while recognizing the potential or existing land use value. In cases
where losses of fish habitat cannot be avoided by project development, habitat replacement or
enhancement may be accepted as offsetting measures on a case by case basis. Offsetting is
interpreted through the Policy as follows:

"An offset measure is one that counterbalances unavoidable serious harm to fish resulting
from a project with the goal of maintaining or improving the productivity of the Commercial,
Recreational, or Aboriginal Fishery. Offset measures should support available fisheries
management objectives and local restoration priorities” (DFO, 2013a).

Once it has been determined that a Fisheries Act Authorization is required in order for a project to

proceed, four factors described in Section 6 of the Act must be considered by the Minister before an

Authorization can be issued:

1. The contribution of the relevant fish to the ongoing productivity of CRA fisheries

2. Fisheries management objectives

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

4. The public interest

An offsetting plan is intended to describe measures to offset any residual impacts that will cause
serious harm to fish and should also demonstrate that the offsetting measures will maintain or improve
the productivity of the impacted fishery. Other factors to be considered in an offsetting plan include:

e Opportunities to mitigate existing impacts or constraints to fish and fish habitat

¢ Aboriginal Group’s traditional access to fish in the area, traditional uses, and ecological knowledge

e Compliance of offsetting plans with recovery planning for species listed under the Species at Risk
Act (SARA)

e Risk of failure and the time lag until offsetting habitats become fully functional

e Potential for the proposed project to adversely affect the offsetting works in the future

¢ Intrinsic value of habitat to be enhanced compared with the productive capacity gained through
habitat enhancement

e Perpetuity of offsetting works

In addition to the above factors, the following criteria were also considered in the development of this
Offsetting Plan:

e Site specificity - to the extent possible the offset measures should be implemented within the sub
watersheds that are within the local study area (LSA)

e Locally valued fish species - the offset measures selected for implementation should consider the
interests of local fisheries use

TECHNICAL SUPPORTING 2 of 39 NB102-181/42-1 Rev 0
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e High probability of success with measurable results - the offset measures selected for
implementation should be associated with a high likelihood of success to make a meaningful
contribution to the local fishery, and should be measurable

13 PHASE 2 PROPOSAL OVERVIEW

The Mary River Project is an operating iron ore mine located in the Qikigtani Region of Nunavut
(Figure 1.1). Baffinland Iron Mines Corporation (Baffinland; the Proponent) is the owner and operator
of the Project. As part of the regulatory approval process, Baffinland submitted a Final Environmental
Impact Statement (FEIS) to the Nunavut Impact Review Board (NIRB), which presented in-depth
analyses and evaluation of potential environmental and socioeconomic effects associated with the
Project.

In 2012, NIRB issued Project Certificate No 005 which provided approval for Baffinland to mine
18 million tonnes per annum (Mtpa) of iron ore, construct a railway to transport the ore south to a port
at Steensby Inlet which operates year-round, and to ship the ore to market. The Project Certificate
was subsequently amended to include the mining of an additional 4.2 Mtpa of ore, trucking this amount
of ore by an existing road (the Tote Road) north to an existing port at Milne Inlet, and shipping the ore
to market during the open water season. The total approved iron ore production was increased to
22.2 Mtpa (4.2 Mtpa transported by road to Milne Port, and 18 Mtpa transported by rail to Steensby
Port). This is now considered the Approved Project. The 18 Mtpa Steensby rail project has not yet
been constructed, however 4.2 MTPA of iron ore is being transported north by road to Milne Port
currently. Baffinland recently submitted a request for a second amendment to Project Certificate
N0.005 to allow for a short-term increase in production and transport of ore via road through Milne Port
from the current 4.2 Mtpa to 6.0 Mtpa.

The Phase 2 Proposal (the third project certificate amendment request) involves increasing the
guantity of ore shipped through Milne Port to 12 Mtpa, via the construction of a new railway running
parallel to the existing Tote Road (called the North Railway). The total mine production will increase to
30 Mtpa with 12 Mtpa being transported via the North Railway to Milne Port and 18 Mtpa transported
via the South Railway to Steensby Port. Construction on the North Railway is planned to begin in late
2019. Completion of construction of the North Railway is expected by in 2020 with transportation of
ore to Milne Port by trucks and railway ramping up as mine production increases to 12 Mtpa by 2020.
Shipping from Milne Port will also increase to 12 Mtpa by 2020. Construction of the South Railway and
Steensby Port will commence in 2021 with commissioning and a gradual increase in mine production
to 30 Mtpa by 2024. Shipping of 18 Mtpa from Steensby Port will begin in 2025.

Phase 2 also involves the development of additional infrastructure at Milne Port, including a second
ore dock. Shipping at Milne Port will continue to occur during the open water season, and may extend
into the shoulder periods when the landfast ice is not being used to support travel and harvesting by
Inuit. Various upgrades and additional infrastructure will also be required at the Mine Site and along
both the north and south transportation corridors to support the increase in production and construction
of the two rail lines.

The proposed layout of the Mine Site associated with the Phase 2 Proposal is shown on Figure 1.2.
The alignment of the North Railway next to the Milne Inlet Tote Road and within the Northern
Transportation Corridor is shown on Figure 1.3. The proposed layout of Milne Port is shown on
Figure 1.4. Detailed maps of the North Railway are provided in Appendix A.
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2 - CONSULTATION

21 ABORIGINAL

Baffinland plans to undertake consultation on the offsetting plan with community representatives from
Pond Inlet in 2018.

2.2 REGULATORY

Baffinland plans to undertake consultation on the offsetting plan with federal government agencies
(DFO, Indigenous and Northern Affairs Canada (INAC), and Transport Canada) in 2018.
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3 - FRESHWATER BIOTA AND AQUATIC HABITAT BASELINE

The following section is summarized from existing fisheries baseline and assessment reports for the
Mary River Project (Baffinland, 2012; NSC, 2012; NSC, 2014; NSC, 2018), annual monitoring reports
(Baffinland, 2014; 2015a; 2015b; 2016a; 2016b; 2017), and literature related to fish species biology
(Johnson, 1980; Richardson et al. 2001). The locations of waterbodies discussed in this report are
shown on Figure 1.4.

3.1 SPATIAL BOUNDARIES

Spatial boundaries set the maximum spatial extent within which the environmental assessment is
conducted. These boundaries were established in the FEIS in accordance with the requirements of
the EIS Guidelines (NIRB, 2015).

The Phase 2 Proposal is largely contained within the footprint of the Approved Project. The potential
development areas (PDASs) established in the FEIS and FEIS Addendum for the Mine Site and the
South Railway project components remain unchanged. Additionally, the shipping routes remain
unchanged from the Approved Project. The Milne Port PDA has expanded slightly both on land and
within the marine environment, and a new PDA has been established for the North Railway. Overall,
the total PDA will increase by approximately 15%. The Terrestrial, Freshwater, and Marine Regional
Study Areas (RSAs) are unchanged.

3.2 FISH SPECIES PROFILES

There are only two fish species — Arctic char (Salvelinus alpinus) and ninespine stickleback (Pungitius
pungitius) - present in the freshwater study area. While both are generally abundant and widespread
in distribution, ninespine stickleback are absent from the freshwater lakes and streams that were
surveyed near the Milne Inlet coast.

3.2.1 Arctic char

Arctic char is a cold-water fish species in the family Salmonidae, native to alpine lakes and arctic and
subarctic coastal waters. Its distribution encompasses circumpolar nearshore marine waters and
adjacent freshwater habitats, and occurs as anadromous (sea-run) and freshwater resident forms.
Arctic char are important components of northern aquatic ecosystems and are economically and
culturally significant to northern communities particularly in Canada. In addition to subsistence
fisheries, small-scale commercial and recreational fisheries exist in various parts of Nunavut where
Arctic char resources are locally abundant (e.g., Cambridge Bay and Cumberland Sound).

Spawning by Arctic char takes place in freshwater in the fall, between September and November, over
gravel beds in lakes or rivers. Incubation occurs over the winter with hatched juveniles emerging the
following spring. In the Canadian Arctic in general, spawning takes place in lakes, because most rivers
freeze completely in winter. Arctic char are classified as iteroparous as they are capable of spawning
more than once in a lifetime. Overwintering habitat for Arctic char occurs in lakes and large rivers that
do not freeze to the bottom in winter. Anadromous Arctic char must return to freshwater to overwinter
as they are unable to survive marine conditions in winter. Resident Arctic char that utilize small streams
in summer as rearing habitat must return to overwintering habitat in order to survive winter conditions.
Before freeze-up both mature and immature Arctic char migrate to overwintering habitats. Upstream
migration by anadromous Arctic char typically occurs during late August or September, sometimes
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starting as early as late July. Most individuals home to their natal system to spawn and, but to a lesser
degree, overwinter. Straying and mixing of stocks appears to be more common in anadromous Arctic
char than in other salmonids.

Anadromous Arctic char migrate downstream to the ocean at ice-break up during the spring or early
summer, although juveniles may rear from three to nine years in freshwater before attempting their
first ocean migration and adults may spend a year in freshwater before spawning. The marine phase
of the anadromous Arctic char life cycle typically lasts 30 to 60 days, a period during which most of the
feeding and growth takes place.

Streams within the Mary River Project freshwater study area freeze solid in winter. Lakes and possibly
large rivers provide the only overwintering habitat for Arctic char across the freshwater study area.
Many streams provide summer rearing and foraging habitat and potential protection from predators for
juvenile Arctic char. Most of the drainage basins that support resident Arctic char either contain barriers
preventing anadromous migrations and/or are distant from the coast. Nearshore zones of lakes provide
summer rearing and foraging habitat and potential protection from predators for juvenile Arctic char.
Lakes that are deep enough to avoid completely freezing in winter provide foraging and, in some
cases, spawning habitat for adult Arctic char, and overwintering habitat for all life stages.

Arctic char occur throughout the Mary River Project freshwater study area affected by the Phase 2
Proposal. Most of the populations of Arctic char affected by the Phase 2 Proposal are land-locked.

3.2.2 Ninespine Stickleback

The ninespine stickleback is a species of fish in the Gasterosteidae family. It has a circumpolar
distribution and in North America is found in east and central Canada, Alaska, the Northwest
Territories, and Nunavut. The ninespine stickleback occupies both freshwater and marine habitats at
higher latitudes. Spawning occurs in freshwater during the spring and summer in a nest constructed
from aquatic plant material and rocks. It reaches a maximum length of 6 cm. It prefers ponds, lakes,
estuaries, and low velocity areas of streams. Marine populations prefer nearshore areas and estuaries.

The ninespine stickleback occurs throughout the Mary River Project freshwater study area affected by
the Phase 2 Proposal although it was not detected in coastal drainages near Milne Inlet. It was sampled
from both lakes and streams. Ninespine stickleback that utilize small streams in summer as rearing
habitat must return to freshwater lakes or deep rivers to survive winter conditions.

3.3 MINE SITE

Inuit Qaujimajatugangit (IQ) collected as part of the Project indicated that Mine LSA waterbodies
contain land locked Arctic char, with sea-run (i.e., anadromous) populations restricted to downstream
waterbodies in the Ravn River system. It was generally felt that land-locked char within the Mine Area
overwinter in lakes. Mary Lake was stated to support a population; however, no specific IQ was
indicated with respect to populations within Camp and Sheardown Lakes.

Arctic char and ninespine stickleback are the only fish species found within the Mine LSA and
surrounding area (NSC, 2014; NSC, 2018). Char are the dominant species, accounting for at least
98.6 % of the overall catch from all surveyed Mine Area lakes. The results of surveys in tributaries to
the surveyed lakes indicated that this is also typically the dominant riverine species.
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Artic char were found to be widely distributed in Mine Area lakes and streams. Overall gillnet catch per
unit effort (CPUE) was highest in the north arm of Mary Lake, followed by Sheardown Lake SE,
Angajurjualuk Lake, Mary Lake S, Sheardown Lake NW, and Camp Lake. Shoreline electrofishing
catches of juveniles varied, but overall CPUE was highest in Sheardown Lake NW, followed by
Sheardown Lake SE, Angajurjualuk Lake, Camp Lake, Mary Lake north, and Mary Lake south.

Arctic char were captured in all four surveyed Camp Lake tributaries, the two Sheardown Lake NW
tributaries, the two Sheardown Lake SE tributaries, three of the four tributaries to the north basin of
Mary Lake (Mary Lake North), and two of the three tributaries to the south basin of Mary
Lake (Mary Lake South). Char were captured in six of the eight Mary River reaches sampled and
between Mary Lake and the barrier falls on Tom River. None were captured upstream of the barrier
falls in Mary River or Tom River.

3.4 NORTHERN TRANSPORTATION CORRIDOR

3.4.1 Milne Inlet Tote Road

The Milne Inlet Tote Road runs approximately 105 km from the Milne Port to the Mine Site. A total of
248 watercourse crossings were identified along the Milne Inlet Tote Road during the surveys
completed prior to the initial road upgrades. Major watersheds along the Tote Road include Phillips
Creek and the upper Ravn River including the Mary River subcatchment. Most of the streams crossed
by the road flow downstream into these larger watercourses.

Streams within the first 15 km from the Milne Inlet terminus typically flow directly into Milne Inlet or into
the reach of Phillips Creek downstream of an impassable set of falls. These streams often lack
persistent flows, contain an abundance of barriers separating them from potential overwintering
habitat, and are largely non fish-bearing.

Streams crossed from km 15 to km 61 (Phillips Creek catchment upstream of the falls) have fewer
barriers, are accessible from overwintering lakes, and are typically characterized by smaller substrate
sizes with riffle/pool habitat. Fish habitat is more abundant in this zone. Two lakes (at km 27 and km
32) provide suitable overwintering and nearshore juvenile Arctic char habitat. The zone between km
61 and km 75 is part of the upper Ravn River catchment and, like streams in the first 15 km of the
Milne Inlet Tote Road, consists largely of intermittent or ephemeral drainages that are not fish-bearing
and contain many barriers. The area between km 75 and km 83 is a relatively broad, flat terrain
characterized by largely sandy watercourses that flow into or out of Muriel Lake, providing relatively
abundant fish habitat.

Watercourses crossed by the remaining 20 km of the Milne Inlet Tote Road are mainly part of the Mary
River sub catchment of the Ravn River watershed. This region includes many spring run-off drainages
providing no fish habitat, but also several large streams in close proximity to Arctic char overwintering
lakes (e.g., Mary Lake, Camp Lake), providing abundant fish habitat. Cobble/sand substrata and
riffle/pool habitat dominates with water velocities occasionally exceeding 1.0 m/s. There are few
downstream barriers.
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3.4.2 North Railway

34.2.1 Stream Habitat

Streams within the first approximately 57 km of the proposed rail alignment closely parallel the existing
Tote Road, with only a few minor deviations of up to 300 m from the road alignment. As such, stream
habitat at the rail crossing and diversion locations closely resembles that described for the Tote Road.

From approximately km 57 to km 82, the rail alignment deviates up to nearly 7 km from the Tote Road.
Smaller watercourses along this portion of the alignment flow into two branches of a major river (both
branches are also crossed by bridges) that is part of the upper Ravn River watershed. One of these
branches drains Muriel Lake and the other drains two large lakes to the northwest of Muriel Lake.
The majority of these streams have not been previously assessed during field studies conducted along
the Tote Road, or the rail crossings are downstream of known barriers near the road.

Watercourses within the first approximately 11 km of this section (to the west of a major unnamed
river; km 57 to km 68) appear to be largely steep with low water levels and some lack defined channels.
Many appear to have barriers to fish movement between the proposed crossing and the nearest
potential overwintering location. As a result, most of these streams were deemed to be unlikely to be
fish-bearing.

Gradients along the remainder of this section of the rail are much lower and connectivity with
overwintering waterbodies more common, though surface flows still appear to be lacking at a number
of crossings. Nonetheless, a greater number of the watercourses in this section (i.e., km 69 to km 82)
are expected to be fish-bearing relative to the reach between km 58 and 68. Juvenile Arctic char
remain the most abundant fish in streams along this portion of the rail alignment, but ninespine
stickleback are expected to be more common based on observations from previous Tote Road studies.
In addition, adult Arctic char may use the major rivers in the area as movement corridors.

The remainder of the proposed rail alignment (km 82 to km 102) largely parallels the Tote Road.
Although there is a deviation of approximately 800 m between km 98 and 103, most of the streams on
the rail alignment are crossed by the Tote Road farther downstream. The area in the vicinity of Muriel
Lake is relatively broad, flat terrain characterized by largely sandy watercourses that flow into or out
of the lake, and provide relatively abundant fish habitat.

Watercourses crossed by the most southern 7 km of the rail (km 102 to km 109) are mainly within the
Mary River sub-catchment of the Ravn River watershed. This region includes many spring run-off
drainages providing no fish habitat, but also several large streams in close proximity to Arctic char
overwintering lakes (e.g., Mary Lake and Camp Lake), providing abundant fish habitat. Cobble/sand
substrata and riffle/pool habitat dominates with water velocities occasionally exceeding 1 m/s. Juvenile
Arctic char and increasing numbers of ninespine stickleback are likely to be present in watercourses
along this portion of the alignment.

3.4.2.2 Lake Habitat

Sufficiently deep lakes provide overwintering and spawning habitat for Arctic char in drainages crossed
by the rail alignment. Shallow lakes and ponds may provide summer feeding and rearing habitat for
Arctic char and deeper ponds may provide overwintering habitat for ninespine stickleback. Many ponds
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in the study area do not support either fish species due to insufficient depth and/or lack of connectivity
with overwintering and spawning areas.

There are a number of deep lakes of varying size along Phillips Creek and the North Railway
alignment. The largest of these lakes is Katiktok Lake located near the headwaters of Phillips Creek.
These lakes provide abundant habitat for all life stages of Arctic char including spawning, feeding, and
overwintering for adults. Muriel and David lakes are the largest lakes in the Upper Ravn catchment
along the rail and Tote Road alignments. Both lakes also likely have resident Arctic char populations,
providing habitat for all life stages. The Mary River sub-catchment includes two lakes (Camp and
Sheardown Lakes) along the North Railway alignment. Both have been extensively studied as part of
past baseline and ongoing monitoring programs for the Mary River Project. Both lakes have resident
Arctic char populations and provide habitat for all life stages. There are also several ponds adjacent
to the proposed rail alignment that drain into Camp Lake and are known to be fish-bearing. These
ponds provide summer rearing habitat for ninespine stickleback and juvenile Arctic char.

3.5 MILNE PORT

The Milne Port study area includes a major coastal watershed (Phillips Creek), several small, coastal
streams that drain directly into Milne Inlet, small, shallow headwater ponds near the coast, and deeper
headwater lakes in the highlands to the southeast. In 2009-2010 a total of 18 lake and 33 stream sites
within the Milne Port Area were surveyed for fish habitat and fish presence/absence (NSC, 2012).
Only Arctic char were captured during fish surveys conducted in the Milne Port Area. Of the five
headwater lakes surveyed Arctic char were captured only in only one lake. Small humbers were
captured in the coastal reaches of small streams draining to Milne Inlet. Adults have been captured in
Milne Inlet and known anadromous populations have been identified in the nearby Robertson River
and Tugaat River (Moshenko, 1981; Read, 2004). These two rivers are the probable sources of
anadromous Arctic char that use the lower reaches of Milne Port Area streams for summer foraging.
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4 — FRESHWATER FISHERIES ASSESSMENT

4.1 FISHERIES MANAGEMENT OBJECTIVES

Arctic char in Nunavut is harvested by the Inuit both for subsistence and commercial purposes. These
fisheries are concentrated near communities and are predominately conducted using gillnets and by
angling. The Arctic char fisheries in the Nunavut Settlement Area (NSA) are co-managed by the DFO,
Nunavut Wildlife Management Board (NWMB), Regional Wildlife Organizations, and Hunter and
Trapper Organizations (HTOs), in accordance with the Nunavut Land Claims Agreement (NCLA), the
Fisheries Act and its Regulations, and in some communities by local HTO bylaws (Kristofferson and
Berkes, 2005). Commercial harvest of Arctic char has been ongoing in several communities since the
1950s, and has led to the development of Integrated Fisheries Management Plans (IFMPs) and
management objectives for specific fisheries. The Cambridge Bay IFMP (DFO, 2015) includes the
following long term fisheries management objectives:

e Conserve Arctic char stocks through sustainable use and effective fishery management

e Conserve bycatch species through effective fishery management

e Promote collaboration, participatory decision making, and shared responsibility with resource
users, co-management organizations and other stakeholders

e Promote an economically viable and self-sufficient fishery based on high quality that maximizes
social and economic benefits, while ensuring stocks remain healthy and abundant for future
generations

e Promote compliance with legislation, regulations and management measures to achieve
conservation and sustainable use

Short-term management objectives for the Cambridge Bay fishery are focussed on improving scientific
knowledge, monitoring, conservation, communications, education, and compliance with fishing
regulations (DFO, 2015). There are no specific fisheries management objectives for the Mary River
Project area, although those developed for Cambridge Bay would potentially apply to all fisheries in
Nunavut. In addition, the wildlife management objectives in the Nunavut Agreement centered around
harvesting rights and wildlife management apply to the NSA.

4.2 ABORIGINAL

Subsistence fisheries for Arctic char are conducted in the marine environment and on several large
river systems in the region by Pond Inlet community members. Harvest levels are co-managed by the
NWMB and Mittimatalik HTO with technical advice from DFO. Some of the anadromous Arctic char
producing rivers in the region include the Ikaluit River, Robertson River, Tugaat River, Beta River,
Paquet Bay River, Salmon River, and Keel River. DFO has conducted multi-year surveys on several
of these river systems to determine abundance and sustainable harvest rates (Read and Roberge,
1991; Read, 2000; Read, 2003; Read, 2004). The locations of these Arctic char producing rivers are
shown on Figure 4.1.
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4.3 COMMERCIAL

Commercial harvest of char has been ongoing in several Nunavut communities since the 1960s.
Territory-wide combined commercial harvests between 2001 and 2008 ranged between 74,124 kg and
95,558 kg (round mass) out of a total quota that varied between 281,500 kg and 409,800 kg during
these same years (Roux et al. 2011). Quotas are usually assigned to each river separately
(the ‘river-by-river approach) and are often set in the absence of abundance estimates
(Moore et al. 2014). To minimize the chances of over-exploitation, a system of exploratory licences is
set in place where a conservative quota is assigned to a river, which is then fished for five consecutive
years when biological information on the harvested catch is gathered (e.g., fork length, round mass,
otolith age, sex, maturity, etc.). These data are then used to assess the sustainability of the current
harvest level. Some mark recapture or weir enumeration estimates of abundance have been attempted
in certain locations. Conservation measures for commercial fisheries include minimum gillnet mesh
size and total harvest levels.

Commercial test fisheries have been conducted and/or proposed in the Pond Inlet Region to examine
potential for future commercial char fishing areas (McGowan, 1985; Read, 2004; DFO, 2013d).

4.4 RECREATIONAL

Recreational fishing for Arctic char and other fish species is conducted throughout Nunavut subject to
fishing area restrictions, general regulations, catch limits, and possession limits. A Sport Fishing
Licence is required by anyone intending to sport fish in Nunavut outside of National Parks other than
a beneficiary of the Nunavut Agreement. Licences are available from the DFO, most sport fishing
lodges, sporting goods, hardware and convenience stores, as well as certain offices of the
Royal Canadian Mounted Police (Nunavut Tourism, no date).

Moshenko (1981) reports that Arctic char from the Robertson River have been exploited by sport
fishing since the 1960s. The Robertson River flows into Koluktoo Bay about 30 km by boat from Milne
Port. In 1972, the Toonoonik Sahoonik Co-op of Pond Inlet opened a sport fishing camp at Koluktoo
Bay. The camp generally operated from mid-August to early September and accommodated
16 persons in tents. The harvest during the 1979 fishing season was estimated to be 762 adult Arctic
char. Most anglers came to Koluktoo Camp via Resolute or Nanisivik. The current and past status of
this fishery since 1980 is unknown. No other targeted recreational fisheries were identified in the Pond
Inlet region.
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5 - SERIOUS HARM ASSESSMENT

5.1 INTRODUCTION

The current operating Project affects freshwater biota and habitat across three LSAs (Milne Port,
Northern Transportation Corridor, and the Mine Site); previously assessed Project effects on
freshwater biota and habitat are described in detail in the FEIS (Baffinland, 2012) and FEIS Addendum
(Baffinland, 2013). The effects of the Phase 2 Proposal on fish and fish habitat are presented in
NSC (2018). The primary project interactions and potential incremental effects to fish and fish habitat
are listed in Table 5.1.

Table 5.1 Potential Incremental Effects to Fish and Fish Habitat
Project Interaction Milne Port Northern Tra_nsportanon Mine Site
Corridor
Minor Realignments Minor realignment of short
to the Milne Inlet No change road sections and relocation | No change
Tote Road of existing stream crossings
Construction of watercourse
. crossings, pond/lake
Construction of A
. No change encroachments/infilling, and | No change
North Railway : .
diversions along the North
Railway
Additional water sources for
Water Withdrawals No change construction and operation No change
of the Northern
Transportation Corridor
Increase in dust Decrease in dust
Dust Deposition _deposmon due to. . Minor change deposmon due to
increased stockpiling relocation of secondary
and shiploading of ore crushing to Milne Port
Changes in Water Development of quarries,
and Sediment Minor change drilling, blasting, and Minor change
Quality excavation of rock cuts

5.2 MINE SITE

The Phase 2 Proposal will not result in residual impacts to freshwater fish and fish habitat at the Mine
Site. Changes to ore crushing and screening operations will reduce dust deposition relative to the FEIS
Addendum. The water quality assessment concluded that effects of ore dust on water and sediment
quality at the Mine Site would be of similar or lower magnitude than previously assessed in the FEIS
and FEIS addendum and will not be significant. The effects of sediment deposition on lake substrates
are expected to be similar to or less than predicted in the FEIS and FEIS Addendum. Potential
construction effects on sediment and water quality will be mitigated by implementing of BMPs including
DFO “Measures to Avoid Causing Serious Harm to Fish and Fish Habitat” (DFO, 2016). Monitoring is
proposed to confirm the water and sediment quality assessment predictions. There will no loss of
freshwater fish habitat or serious harm to fish at the Mine Site from the Phase 2 Proposal.
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5.3 NORTHERN TRANSPORTATION CORRIDOR

The North Railway will cross, divert, or encroach/infill at a total of 465 sites in waterbodies along the
corridor. All sites were assessed for the potential to support Arctic char using remote imagery and
through field studies. A total of 298 of these sites were identified as not supporting Arctic char. A total
of 167 sites were identified as occurring in known, probable, potential, or unlikely Arctic char habitat
(hereafter referred to as “char habitat”). Streams that support Arctic char that will be crossed by the
North Railway are perennial or intermittent streams with predominantly gravel and cobble/boulder
substrates (NSC, 2018).

Construction of rail infrastructure in or near watercourses or waterbodies is expected to have a
negligible effect on Arctic char with implementation of appropriate mitigation measures. Environmental
protection measures that would be implemented as applicable include those identified by DFO in
“Measures to Avoid Causing Serious Harm to Fish and Fish Habitat” (DFO, 2016), and would be
developed in detail during planning for construction of the stream crossings.

5.3.1 Bridges

Four bridges will be installed along the North Railway alignment at CV-15-5, CV-70-3, CV-85-3, and
CV-102-1. For each of the bridges, abutments will encroach on stream channels and will require
placement of support piers and rip-rap within river channels. The total area potentially lost due to
instream placement of bridge piers and abutments is approximately 50 m?. An additional 2,400 m? will
be altered by placement of rip-rap armouring around abutments and piers. The total area of fish habitat
that will be lost or altered by installation of the four bridges will be approximately 2,450 m?.

The direct habitat loss to fish-bearing streams at bridge installations is not expected to result in a loss
of productive capacity or negative impact to CRA fisheries. There are no direct impacts to spawning
or overwintering habitat related to direct habitat loss at bridge crossings, although indirect effects are
possible to resident Arctic char that migrate between summer and fall/winter habitats. Bridges are
unlikely to impede fish passage as they will be appropriately sized to pass large flood flows. Offsetting
is recommended as a conservative measure to address direct habitat loss at bridge sites designated
as important char habitat.

5.3.2 Culverts

Of the 402 culvert stream crossings along the North Railway, 142 will be placed in Arctic char stream
habitat. The culvert crossings affect perennial or intermittent streams with predominantly gravel and
cobble/boulder substrates and provide summer juvenile rearing habitat only. No spawning or
overwintering habitat exists in any streams in the study area; spawning habitat is limited to lakes with
sufficient depth to avoid completely freezing in winter. None of the waterbodies affected by the North
Railway infrastructure support permanent populations of anadromous char, due to the lack of
connectivity between marine habitat (e.g., Milne Inlet) and all freshwater spawning habitat (i.e., lakes
with sufficient depths) in the study area.

All culvert installations were designed on the basis of a 200-year return period flow, and a 10-year,
three-day delay flow was incorporated into culvert designs for all fish-bearing streams. The culverts
are therefore large relative to normal capacity requirements (Hatch, 2017). To the extent possible, the
natural channel width will be maintained within crossing structures.
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Maintaining channel width and providing substrate within culverts will likely result in some colonization
by lower trophic level biota and habitat use by fish, but for the purposes of this assessment, it is
assumed that all culvert placements in fish-bearing streams will represent a habitat loss equivalent to
the area of natural stream bed occupied. The total culvert footprint area, including rip-rap aprons, in
streams that support Arctic char is estimated as 30,990 m?.

The direct habitat loss to fish-bearing streams at culvert installations is not expected to result in a loss
of productive capacity or negative impacts to CRA fisheries. There are no direct impacts to spawning
or overwintering habitat related to direct habitat loss at culvert crossings. The direct habitat loss at
culvert installations on the North Railway is localized in extent and low in magnitude relative to the
total available habitat. Juvenile Arctic char stream rearing habitat is not expected to be limiting to fish
populations in the region, and therefore the incremental changes in available rearing habitat are
unlikely to affect fish numbers at the population level. However, it is likely that a subset of fish-bearing
streams with high connectivity to important lake (and river) spawning and overwintering habitats have
increased importance towards the maintenance of resident char populations The cumulative area
impact to fish-bearing streams on the North Railway warrants construction and post-construction
monitoring to confirm uncertainty and impact predictions.

Culverts can impede fish passage due to excessive culvert length or flow velocity, or to a combination
of length and flow velocity. Fish-bearing culverts will be assessed on a case-by-case basis to install
appropriate fish passing promoting measures during the final detailed engineering design phase of the
Project. To mitigate for potential fish passage issues at the culvert crossings, humerous design
features that promote fish passage may be considered and will be incorporated wherever feasible.
With implementation of design and mitigation measures, effects of culvert installations on fish passage
are assumed to be negligible.

5.3.3 Lake Encroachments

A total of 12 potential encroachment or infill sites in Arctic char pond/lake habitat along the North
Railway were identified through the desktop assessment. The affected lake habitat is predominantly
used for rearing and foraging by Arctic char. Most of the affected ponds are known or suspected to be
relatively shallow with substrates comprised primarily of fines and habitat quality is expected to be
marginal.

Only one lake at rail km 71 (crossed at CV-71-1) is expected to provide important char rearing and
foraging habitat although the affected area is shallow. The km 71 lake is a narrow and shallow 12 ha
waterbody that flows to the adjacent river as shown on Figure 5.1. The railway will result in the
displacement of approximately 1,250 m? of shallow lake habitat. All other ponds/lakes that are known
to or could potentially support Arctic char that will be affected by the railway provide marginal habitat
(NSC, 2018).

The direct habitat loss at pond/lake infill sites could potentially result in a loss of productive capacity
where important char habitat is directly affected. Due to the localized extent of lake infills there is no
anticipated negative impacts to CRA fisheries. The availability of pond/lake rearing habitat on the North
Railway is considerably less than stream rearing habitat, and could potentially support spawning and
overwintering by Arctic char and ninespine stickleback. Offsetting is recommended as a conservative
measure to address direct habitat loss at pond/lake infill sites designated as important char habitat.
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5.3.4 Diversions

Cuts will be made at a total of 31 streams or low points along the North Railway alignment and flow
from each cut will be diverted to adjacent watercourses or waterbodies along the alignment. Diversions
will directly affect Arctic char habitat in twelve streams that are known or designated as potentially
supporting Arctic char upstream and/or downstream of the cuts. Three of the cuts will result in alteration
to downstream char stream habitat due to flow reductions. The area of altered stream habitat due to
flow reductions associated with diversions at CV-58-7, CV-60 4a, and CV-61-3 is approximately
6,000 m? (NSC, 2018).

The direct habitat loss to fish-bearing streams associated with stream diversions on the North Railway
is not expected to result in a loss of productive capacity or negative impacts to commercial,
recreational, or aboriginal fisheries. Juvenile Arctic char stream rearing habitat is not expected to be
limiting to fish populations in the region, and therefore the incremental changes in available rearing
habitat are unlikely to affect fish numbers at the population level. Flow reductions associated with the
diversions at CV-58-7, CV-60-4a, and CV-61-3 warrants post construction monitoring to confirm
uncertainty and impact predictions related to downstream flow reductions.

54 MILNE PORT

The Phase 2 Proposal will not result in residual impacts to freshwater fish and fish habitat at Milne
Port. The proposed works and construction activities are located within the Milne Port PDA, and the
directly affected streams and ponds do not support fish. Potential construction effects on sediment and
water quality will be mitigated by implementing of Best Management Practices (BMPs) including DFO
“Measures to Avoid Causing Serious Harm to Fish and Fish Habitat” (DFO, 2016). There will no loss
of freshwater fish habitat at Milne Port from the Phase 2 Proposal.

55 CONCLUSIONS

With implementation of design measures to provide for fish passage at the stream culvert installations
where Arctic char are known or suspected to be present, the rail infrastructure would result in the
loss/alteration/displacement of approximately 66,600 m? (6.86 ha) of Arctic char habitat (NSC, 2018).
The direct habitat loss to fish-bearing streams at culvert installations and diversions is not expected to
result in a loss of productive capacity or negative impacts to CRA fisheries. No offsetting measures
are recommended for culvert installations and diversions.

The direct habitat loss to fish-bearing streams at bridge installations is not expected to result in a loss
of productive capacity or negative impact to CRA fisheries. The magnitude of fish habitat losses at
bridge sites totals 2,450 m? as shown in Table 5.2. Offsetting is recommended as a conservative
measure to address direct habitat loss at bridge sites designated as important char habitat.

The direct habitat loss at lake infill sites could potentially result in a loss of productive capacity and
serious harm to fish where important char habitat is directly affected. The magnitude of fish habitat
losses at lake infill sites totals 1,250 m? as shown in Table 5.2. Offsetting is recommended as a
conservative measure to address direct habitat loss at pond/lake infill sites designated as important
char habitat.
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Table 5.2 Serious Harm to Freshwater Fish Habitat
. Habitat Habitat Habitat Loss .
Site SR 5 Serious Harm
Type Classification (m?)
Bridges (CV-15-5, CV-
70-3, CV-85-3, and River Important 2,450 Yes
CV-102-1)
Km 71 Lake (CV-71-1) Lake Important 1,250 Yes
Totals 3,700 Yes

The cumulative area impact to fish-bearing streams on the North Railway warrants future monitoring
to confirm uncertainty and impact predictions.
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6 — CONCEPTUAL OFFSETTING PLAN

6.1 APPROACH

Avoidance of activities that have the potential to incur serious harm to fish has been integral to the
design and engineering of the Project, and has been accomplished in two ways. First, the number,
duration, and spatial extent of alterations of fish habitat have been reduced, to the extent possible, by
relocating and/or re-engineering mine components or activities that could potentially result in serious
harm to fish. Second, measures have been developed to mitigate the spatial extent, duration, and
magnitude of any unavoidable effects to fish habitat that may be considered serious harm to fish.

For any residual impacts to fish habitat resulting from the proposed Project, the approach to identify
appropriate fish habitat offsets has been guided by the following:

e DFO'’s Fisheries Productivity Investment Policy guidance

e Provincial fisheries management objectives

e Technical feasibility

e Stability and permanence

e Biological relevance

o Cost-effectiveness of options to meet offsetting guiding principles

The technical feasibility of the proposed offsetting options was assessed in consideration of the unique
site conditions present, including climate, topography, geomorphology, hydrology, site accessibility,
and the type of physical works proposed. To satisfy DFO’s Fisheries Protection Policy guidance, the
technical feasibility, biological relevance, and effectiveness of the offsetting works will be determined
during long-term monitoring.

The assumption in most cases is that a 2:1 gain-to-loss ratio is necessary to satisfy DFO’s Fisheries
Productivity Investment Policy guidance. Fish habitat offsetting ratios greater than those applied may
be required if the offsetting plan includes options that utilize techniques with long lag-times before they
become fully functional. Baffinland intends to construct the agreed-upon offsetting works as quickly as
possible to reduce lag-time effects. Equivalency of the proposed offsets is also considered relative to
the productivity, importance, and quality of net fish habitat losses identified in the serious harm
assessment.

6.2 OFFSETTING OPTIONS CONSIDERED

An initial list of potential offsetting options was developed for the Mary River Project as summarized in
Table 6.1.
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Table 6.1 List of Potential Offsetting Options

No. | Offsetting Options Description

1 Stream habitat Physical works to enhance Arctic char stream foraging or rearing
enhancement habitat

2 Lake habitat Physical works to enhance Arctic char lake spawning, foraging,
enhancement or rearing habitat

3 Increasing lake levels Constructing dams to increase existing lake levels and areas

4 Lake fertilization Addition of chemical fertilizers to increase lake productivity

5 Fish introductions Introducing Arctic char to barren lake systems

6 Fish ladder Construction of a fish ladder to allow upstream fish migration

7 Fish barrier removal Physical removal of fish barrier to allow upstream fish migration

8 Biological research Resources to support Arctic char biological research

9 Fisheries management | Resources to support Arctic char fisheries management

10 | Fish habitat restoration | Physical works to repair damaged fish habitat

11 | Watershed diversions Manipulation of watershed areas to improve fish habitat

connectivity

Potential options were evaluated by consideration of mul