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2 - MODIFICATION

The proposed modifications are described below, in accordance with Part G, Item 3 of the Type ‘A’ Water Licence.

21 DESCRIPTION OF FACILITIES AND/OR WORKS TO BE CONSTRUCTED

The proposed works include construction of the following water management measures:
e Sedimentation ponds

e Conveyance/diversion ditches and berms

The specific features proposed are summarized in Table 1 and the locations are shown on Figure 1 (Attachment 1).
The Water Management Plan (Attachment 2) provides a detailed description of the proposed works, as well as typical

sections and details.

Table 1 Proposed Water Management Facilities

Project Component Consideration Proposed Measure/Action

Mine Haul Road Current water management structures (ditches, culverts, | Plug or remove culverts that pass flows
check dams and sediment ponds) are insufficient in under the ground to the downstream side of
managing runoff along the road. The road is not sloped the MHR. Re-slope the MHR so drainage is to
towards the inside ditches (hill side) in some areas and an upgraded inside ditch equipped with
notches are cut into the safety berm (at certain times of energy dissipation structures (rock check
the year). Erosion of the natural slopes downstream of dams, gabions, etc.). The upgraded ditch will
the MHR and its culverts is occurring. convey water to the new sedimentation

pond at KM105 (Attachment 3). It is noted
that due to topography, ground conditions,
and the CDA dam classification, the KM105
Pond as designed does not meet the new
proposed design criteria (Attachment 2). As
a result, additional infrastructure in the form
of a pond at KM104 and/or surface water
diversion berms will be required to meet the
design criteria. In the short term, the design
of the KM105 is considered appropriate,
however Baffinland is completing detailed
engineering on the additional structures for
future implementation in 2022/23.

Explosive Magazine | Check dams and sedimentation ponds are undersized for | The removal/plugging of culverts and re-
Area freshet and heavy rain events. sloping of the MHR will reduce or eliminate
flows on the downstream side of the MHR,
including the explosives magazine area.
Once these changes have been realized,
further study can determine how to stabilize
the ground and reduce sedimentation. This
may include do-nothing, remediation of
exposed slopes, or construction of a new

sedimentation pond.
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Project Component Consideration ‘ Proposed Measure/Action ‘
Mine Site Complex, | Runoff management from site infrastructure area needs Install sedimentation pond; install

Mobile to be improved for effective operation of the area to be ditches/berms as required to route runoff
Maintenance Pad, maintained. from disturbed areas to the pond; and divert
etc. runoff from undisturbed areas away from

the pond as much as possible.

Install rock berms along edges of disturbed
areas or rock check dams in non-fish bearing
watercourses where runoff cannot be
directed to a sedimentation pond.

Quarry QMR2 Sediment-laden runoff from Quarry QMR2 and its access | Construct a small sedimentation pond in the
road is entering the natural pond west of the quarry quarry floor (to be formed by blasting).
access road.

Water Jetty Area Sediment-laden runoff in Camp Lake drainage behind Install rock berms/sediment traps upstream
and Camp Lake (south of) the Weatherhaven Camp. Primary contributors | of drainage.
Tributaries are the snow melt, laydown construction material and Increase capacity of existing rock check dams

dust generated by the airstrip and deposited in the area. and sediment traps.
Place sacrificial gravel cover around
exploration camp and the periphery of the

airstrip.

2.2 PROPOSED LOCATION OF THE STRUCTURES

The proposed work will occur within the existing PDA at the Mine Site. Key water management features are shown
on Figure 1 (Attachment 1), and more detail is presented on Figures 4.1, 5.1 and 6.1 in the WMP (Attachment 2).

2.3 IDENTIFICATION OF ANY POTENTIAL IMPACTS TO THE RECEIVING ENVIRONMENT

The proposed water management facilities are consistent with the Approved Project and the potential impacts of
the activity have been assessed in the FEIS. Sedimentation and erosion mitigation measures, as required, shall be in
place before commencing construction of the works.

Once constructed, the water management facilities will improve water management at the Mine Site including
regulatory compliance.

2.4 MONITORING

Periodic environmental inspections will be conducted by Baffinland’s Environmental personnel during construction
in conjunction with the Contractor’s Health, Safety and Environment Lead. Inspections will check that Contractors
are complying with the conditions of the Type ‘A’ Water Licence (in particular Part D, Conditions Applying to
Construction and Operation) and Baffinland’s management plans and procedures. Inspections will be documented
by taking photos and using Baffinland’s environmental inspection forms. This includes inspections and photos before
and after the work, and during the work to document any deficiencies. Documented deficiencies will be forwarded
to the responsible Contractor for corrective action.
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Baffinland will prepare a Construction Summary Report for each water management facility/area in accordance with
Part D, Item 17 of the Type ‘A’ Water Licence. The Construction Summary Report will include the information

specified in Schedule D of the Type ‘A’ Water Licence.

During construction, verification sampling for total suspended solids (TSS) or turbidity will occur downstream of the

works.

During operation, effluent discharged from the ponds will be monitored according to the new Surveillance Network
Program (SNP) monitoring stations identified in Table 2 and on Figure 1 (Attachment 1). The monitoring parameters
outlined in Table 2 are consistent with the existing structures and approach to monitoring for the Surveillance
Network Program, and the parameters as outlined in the Licence.

Table 2 Proposed Surveillance Network Program Monitoring Stations

Station Description Project Monitoring Frequency Applicable

Phases Parameters Discharge
Limits

Groups 1 and 7 Monthly during summer
MS-10 SDLT-1 Pond Ore Stockpile Stormwater Operation Table 10
Group 3 Annually
MS-11 KM105 Pond Stormwater Operation Groups 1 and 8 Monthly during summer Table 11
MS-12 Weatherhaven Camp Stormwater Operation Groups 1and 8 Monthly during summer Table 11
MS-13 Explosives Magazine Pond (if constructed) Operations Groups 1 and 8 Monthly during summer Table 11

The SDLT-1 Pond (MS-10) will collect runoff from the existing crusher pad and future (proposed) rail loadout area
associated with the Phase 2 Proposal. As such, monitoring will be undertaken in accordance with Part F, ltem 24 of
the Licence, and effluent quality will be compared to the discharge limits in Table 10 of the Licence.

The KM105 Pond (MS-11), Weatherhaven Camp Pond (MS-12) and Explosives Magazine Pond (MS-13) meet the
definition of contact water from site drainage and surface water management systems under Part F, ltem 26 of the
Licence, and effluent quality will be compared to the discharge limits in Table 11 of the Licence.

Existing management plans for the Project are sufficient to address the ongoing monitoring and management of the
water management infrastructure. New monitoring stations will be added where warranted to relevant
management/monitoring plans, including the Fresh Water Supply, Sewage and Wastewater Management Plan
(Baffinland, 2021a), and the Surface Water and Aquatic Ecosystems Management Plan (Baffinland, 2021b).

2.5 SCHEDULE FOR CONSTRUCTION

Baffinland is taking a staged approach to construction, due the scale of the infrastructure outlined in the WMP. The
first structure to be constructed will be the KM105 Pond during the summer of 2021. Other priority infrastructure
for 2021 include the Camp Lake Jetty. Work will continue in 2022, including the additional capacity required at the
KM105 Pond, the construction of the SDLT-1 Pond, and other diversions and infrastructure noted in the WMP.

Design briefs with IFC drawings will be submitted to the NWB at least 60 days prior to construction, as required
under Part D, Item 2 of the licence. However, as part of this modification request, Baffinland is requesting that the
NWB reduce the 60 day requirement for IFC drawings to 30 days, such that construction of the KM105 can proceed
in early August 2020. Timing of earthworks and liner installation is critical to ensure that this structure is in place
prior to freshet 2022. The proposed schedule for construction for the KM105 Pond is as follows;
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e  Earthworks Construction — Beginning Aug. 1, 2021 (75 days)
e  Geotextile & Liner Installation — Beginning Aug. 23 (30 days)
e Liner Protection & Spillway Construction — Beginning Sept. 6 (40 days)

Design of other major water management features will continue through 2021, with construction occurring during
the summer construction season in 2022.

Baffinland will provide as-built documentation in accordance with the Type ‘A’ Water Licence and the Commercial
Lease, to be submitted 90 days following completion of construction of each facility.

2.6 DRAWINGS OF ENGINEERED STRUCTURES

General arrangements and typical sections and details are presented in the WMP (Attachment 2). As part of the
phased construction approach for the WMP, IFC Drawings will be submitted to the NWB as they become available,
and at least 60 days prior to construction in accordance with Part D, Item 2 of the Licence.

In support of this modification, the initial set of IFC drawings and associated design brief for the KM105 Pond are
provided as Attachment 3. Specifically, the following IFCs are attached for reference:

e 400 - KM105 SEDIMENTATION POND - DRAWING LIST

e 410 -KM105 SEDIMENTATION POND - FILL MATERIAL SPECIFICATIONS

e 411 -KM105 SEDIMENTATION POND - GEOSYNTHETICS SPECIFICATIONS

e 420-KM105 SEDIMENTATION POND - GENERAL ARRANGEMENT

e 421 -KM105 SEDIMENTATION POND - NORTHWEST EMBANKMENT - PLAN AND SETTING OUT DETAILS
e 422 -KM105 SEDIMENTATION POND - NORTHWEST EMBANKMENT - SECTIONS

e 425-KM105 SEDIMENTATION POND - SOUTH EMBANKMENT - PLAN AND SETTING OUT DETAILS
e 426 -KM105 SEDIMENTATION POND - SOUTH EMBANKMENT - SECTIONS

e 427 -KM105 SEDIMENTATION POND - TYPICAL SECTIONS AND DETAILS

e 435-KM105 SEDIMENTATION POND - EMERGENCY SPILLWAY - PLAN, SECTIONS AND DETAILS

e 440 - KM105 SEDIMENTATION POND - INSTRUMENTATION - PLAN

e 441 - KM105 SEDIMENTATION POND - INSTRUMENTATION - SECTIONS - SHEET 1 OF 2

e 442 - KM105 SEDIMENTATION POND - INSTRUMENTATION - SECTIONS - SHEET 2 OF 2

e 443 -KM105 SEDIMENTATION POND - INSTRUMENTATION - DETAILS

2.7 PROPOSED SEDIMENT AND EROSION CONTROL MEASURES

Baffinland will employ a combination of sediment and erosion control measures (check dams, rip-rap, silt fences,
etc.), as outlined in the Project’s Environmental Protection Plan (EPP; Baffinland, 2016a) and Surface Water and
Aquatic Ecosystems Management Plan (Baffinland, 2021a) to address and manage sedimentation concerns during
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construction. Existing management plans for the Project are sufficient to address the ongoing monitoring and

management of the proposed water management facilities.
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3 — SELF-ASSESSMENT OF PROPOSED MODIFICATIONS

Baffinland has undertaken a self-assessment of the proposed modifications in accordance with the Process for
Seeking Approval for Modifications to Previously-Approved Projects (NIRB 2018). This self-assessment consists of
four main components:

e Comparison of the modification with the scope of the Approved Project;

e Anassessment of significance applying the factors set out in Section 90 of the Nunavut Project Planning and
Assessment Act (NUPPAA);

e Identification of other new or modified permits, licences or approvals necessary to complete the proposed
modification; and

e Determination as to whether or not reconsideration of the existing Project Certificate is appropriate,
considering Nunavut Agreement Section 12.8.2 and NuPPAA Section 112.

3.1 COMPARISON OF MODIFICATIONS TO APPROVED PROJECT

Baffinland undertook a comparison of the proposed modifications with the scope of the Approved Project, as
described in the Final Environmental Impact Statement (FEIS) and the FEIS Addendum (Baffinland 2012 and 2013)
for the Early Revenue Phase (ERP) of the Project. In completing this review, Baffinland considered the following
question:

Was the modification activity assessed previously, or does it represent a reasonably expected modification or
optimization of that which was assessed in the FEIS or FEIS Addendum?

The new water management structures proposed in the WMP are additional to, but are consistent with, water
management facilities identified in the FEIS (Volume 3, Figure 3-2.3). These new structures are also consistent with
the following elements of the scope of the Water Licence:

e  Site drainage and surface water management for the Milne Port, Mine Site

e Ore Stockpile runoff management at the Mine Site & the Steensby Port Site

e  Watercourse crossings including pipelines, jetties, bridges; roads associated with channels; and bank alterations,
culverts, spurs, erosion control, and artificial accretion;

e Flood control, diversions, alteration of flow or storage by means of dykes or dams
The proposed water management improvements are described further in Section 2 and in Attachment 2. A self-
assessment of the proposed modifications is presented in Section 2.

3.2 SIGNIFICANCE ASSESSMENT

A screening level assessment of potential changes to the assessment of the Approved Project effects was completed
for each of the valued ecosystem components (VECs) and valued socio-economic components (VSECs) identified in
the FEIS. This assessment is presented in Table 3.

The modification as a whole was evaluated against the significance criteria presented in Section 90 of the Nunavut
Project Planning and Assessment Act (NuPPAA):
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(a) The size of the geographic area, including the size of wildlife habitats, likely to be affected by the impacts
(b) The ecosystemic sensitivity of that area
(c) The historical, cultural and archaeological significance of that area
(d) The size of the human and animal populations likely to be affected by the impacts
(e) The nature, magnitude and complexity of the impacts
(f) The probability of the impacts occurring
(g) The frequency and duration of the impacts
(h) The reversibility or irreversibility of the impacts
An assessment of the proposed modifications in relation to Section 90 of the NuPPAA is presented in Table 4.

The activities are confined within the boundaries of Baffinland’s Commercial Lease and therefore do not represent
a change to the previously assessed geographic extent of the Project. These activities will not be in an area of
particular ecosystem sensitivity and the areas of disturbance do not impact areas of historical, cultural or
archeological significance. Humans and wildlife are not likely to be adversely affected. The activities will not
significantly change air emissions, impede water flow, impact aquatic life, hinder wildlife access or increase noise
levels, and the activities will not directly interact with fish or fish habitat. Construction activities are short-term and
most of the effects are reversible as reclamation will be carried out once the activity is complete. There will be a net
improvement to the local aquatic environment once the water management measures have been constructed.
Additional cumulative effects are not expected given that there are no new residual effects predicted from the
proposed modifications.
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Table 3 Comparison of Effects of the Modification to Approved Project

FEIS VEC Change in Effect and

FEIS Key Indicator

Significance

Description of Change in Potential Effects

Additional Mitigation Measures

Atmospheric
Environment

Climate change

Greenhouse gases
(GHGs)

Change; not significant

One-time minor increase in annual GHG emissions due to
unforeseen construction activities of that is immeasurable in the
context of the Life-of-Mine (LOM) GHG estimate of the Approved
Project.

No additional mitigation required, implement
existing Climate Change Strategy

Climate change

Change; not significant

Immeasurable minor increase.

No additional mitigation required, implement
existing Climate Change Strategy

Air quality Particulate matter, Change; not significant Site characteristics and effects pathways are unchanged. Short- No additional mitigation required; implement
SO2, NOx term localized increases in particulate matter and gaseous existing Air Quality and Noise Abatement
emissions associated with additional earthworks, entirely Management Plan (Baffinland, 2020).
mitigated once proposed modifications are complete.
Noise and Atmospheric noise Change; not significant Short-term localized noise increase associated with additional No additional mitigation required; implement
vibration levels, marine noise earthworks, entirely mitigated once proposed modifications are existing Air Quality and Noise Abatement

levels, vibration

complete.

Management Plan (Baffinland, 2020).

Terrestrial
Environment

Landforms, soil Sensitive landforms No change There are no sensitive landforms identified within the existing PDA | No additional mitigation required; implement
and permafrost where the proposed modifications will be undertaken. existing EPP (Baffinland, 2016a).
Vegetation Plant abundance and No change Assessment of the Approved Project assumed complete loss of No additional mitigation required; implement
diversity vegetation within the PDAs. No change to vegetation will occur existing EPP (Baffinland, 2016a).
Plants important to relative to the Approved Project as the proposed modifications will
Inuit occur within the existing Mine Site PDA.
Plant health
Terrestrial wildlife | Caribou No change Assessment of the Approved Project assumed complete loss of No additional mitigation required; implement
and habitat terrestrial habitat within the PDAs. No change to terrestrial wildlife | existing Terrestrial Environment Mitigation and
habitat will occur relative to the Approved Project as proposed Monitoring Plan (TEMMP; Baffinland, 2016b).
modifications will occur within the existing Mine Site PDA.
Migratory birds Peregrine Falcon, No change Assessment of the Approved Project assumed complete loss of No additional mitigation required; implement

and habitat

Snow Goose, Eider,
Red-throated Loon,
shorebirds, songbirds,
species at risk

habitat within the PDAs. The footprint of the proposed
modifications will be surveyed for bird nests prior to work if being
undertaken during the nesting season, in accordance with the EPP
(Baffinland, 2016a) and TEMMP (Baffinland, 2016b).

existing EPP (Baffinland, 2016a) and TEMMP
(Baffinland, 2016b).




éBafﬁnland

FEIS VEC

FEIS Key Indicator

Change in Effect and
Significance

Description of Change in Potential Effects

MARY RIVER PROJECT
Modification Request No. 13

Mine Site Water Management Plan

Additional Mitigation Measures

Freshwater
Aquatic
Environment

Surface water,
including
freshwater
quality and
quantity

Water quantity

Water and sediment
quality

Change; not significant

In the short term, additional earthworks represent a minor
potential increase in sedimentation effects to local watercourses.
Additional catchment will be redirected to Sheardown Tributary 1,
offsetting previously predicted effects and representing an
improvement compared to the effects assessed in the FEIS. A
hydrology assessment was completed and confirmed that the
proposed works will not result in unacceptable effects that exceed
those assessed in the FEIS (Attachment 4). Water quality in local
watercourses will improve once the ponds and other water
management measures have been implemented.

No additional mitigation required; temporary
erosion and sediment control measures will be
installed consistent with applicable management
plans: Surface Water and Aquatic Ecosystems
Management Plan (Baffinland, 2021a), Fresh
Water, Sewage and Wastewater Management
Plan (Baffinland, 2021b), and EPP (Baffinland,
2016a).

Freshwater fish,
fish habitat and
other aquatic

Arctic char

Change; not significant

Most of the proposed modifications are not situated within fish
habitat, except for the SDLT-1 Pond, which will cover about 134 m
of low quality fish habitat upstream of the existing culvert crossing

No additional mitigation required; implement
existing Surface Water and Aquatic Ecosystems
Management Plan (Baffinland, 2021a), Fresh

organisms SDLT-1. Baffinland will seek feedback from Fisheries and Oceans Water, Sewage and Wastewater Management
Canada (DFO) regarding the need for a Fisheries Act Authorization Plan (Baffinland, 2021b), and EPP (Baffinland,
or Letter of Advice to address fish habitat impact. 2016a).
The potential for changes to water quality affecting fish could
result from potential sedimentation during earthworks. Once the
proposed modifications have been implemented, improved water
quality and flows will be beneficial to downstream fish habitat.
Marine Sea ice Area of shore fast ice No change Not applicable to the proposed modifications. No additional mitigation required.
Environment in Steensby Inlet
Water and Water and sediment No change Not applicable to the proposed modifications. No additional mitigation required.
sediment quality quality parameters
with established
guidelines
Human Land and Wildlife harvesting by No change The scale of the proposed modifications is minor and entirely No additional mitigation required.
Environment | resources use Inuit confined to the existing Mine Site PDA and Commercial Lease
Travel and camps boundaries. Changes to how Baffinland manages visitors and
hunters will not be necessary.
Cultural resources | Archaeological sites No change Effects to archaeology are not expected, as proposed modifications | No additional mitigation required; implement

are located in an area previously surveyed (and mitigated, if
necessary).

existing EPP (Baffinland, 2016a) and Cultural
Heritage Protection Plan (Baffinland, 2016c).

10
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Change in Effect and

FEIS VEC FEIS Key Indicator S L Description of Change in Potential Effects Additional Mitigation Measures
Significance
Other Valued Socio-economic Components No change Any additional employment and contracting will be undertaken in No additional mitigation required.
(VSECs): accordance with the provisions of the Inuit Impact and Benefit
. Population demographics Agreement (IIBA) with the Qikigtani Inuit Association (QIA).

. Education and training
. Human health and wellbeing

. Community infrastructure and public
services

. Governance and leadership
. Livelihood and employment

. Economic development and self-
reliance

. Contracting and business
opportunities

. Benefits, taxes and royalties

11
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Table 4 Significant Modification Self-Assessment Using NuPPAA S.90 Significance Criteria

NuPPAA Section 90 Significance Criteria

Evaluation of Modification

(a) the size of the geographic area, including the size of wildlife
habitats, likely to be affected by the impacts

Proposed modifications are located within the existing Project boundaries;
the geographic extent of the Project remains unchanged.

(b) the ecosystemic sensitivity of that area

Proposed modifications are confined to the existing Project boundaries; no
new environmental sensitivities have been identified.

(c) the historical, cultural and archaeological significance of that
area

Proposed modifications are confined to the existing Project boundaries; no
new features of historical, cultural or archaeological significance will be
affected.

(d) the size of the human and the animal populations likely to
be affected by the impacts

No change.

(e) the nature, magnitude and complexity of the impacts

Proposed modifications have effects that are consistent with the Approved
Project.

(f) the probability of the impacts occurring

Proposed modifications have effects that are consistent with the Approved
Project.

(g) the frequency and duration of the impacts

Proposed modifications have effects that are similar in frequency and
duration to effects assessed for the Approved Project.

(h) the reversibility or irreversibility of the impacts

The proposed modifications have effects that range from fully reversible to
irreversible, consistent with the Approved Project.

(i) the cumulative impacts that could result from the impacts of
the project combined with those of any other project that has
been carried out, is being carried out or is likely to be carried
out

Marginal potential increases in the effects to air quality, noise, water quality
and consequently fish and fish habitat are confined to the local study areas,
and do not overlap with other past, present or reasonably foreseeable
activities that would constitute new cumulative effects.

(j) any other factor that the Board considers relevant to the

s . This criterion is not applicable to a proponent self-assessment.
assessment of the significance of impacts PP prop

3.3 OTHER REQUIRED APPROVALS

In addition to requiring NWB approval as a modification under the Type ‘A’ Water Licence, the proposed
modifications require approval from the QIA as landowner, as part of the Annual Work Plan approval process.
Implementation of the WMP was identified in the 2021 Work Plan Table 3.1, under items 2020-6 and 2020-7.
Additionally, adequate reclamation security is required for the initial phase of the proposed modification. Currently,
QIA holds approximately $41,000 in direct costs (excluding indirect costs and contingency) for the development of
the Mine Haul Road sedimentation pond. At the current unit rate for grade and re-contour of $1.49/m?, there is
security allocated for approximately 28,000 m? of new ground disturbance. Reconciliation of additional footprint will
be completed using satellite imagery in the 2022 Work Plan disturbed areas analysis. In addition, future phases of
the WMP not initiated in 2021 will be captured in the 2022 Work Plan. Some infrastructure outlined in the WMP is
proposed for existing disturbed lands, and will be identified in future Work Plans and reconciliation of disturbed
footprint using satellite imagery.

Since the proposed SDLT-1 pond is located on marginal fish habitat, it will be necessary to engage Fisheries and
Oceans Canada (DFO) as to whether or not an approval will be required under the Fisheries Act.
3.4 RECONSIDERATION OF THE PROJECT CERTIFICATE

Baffinland reviewed Section 12.8.2 of the Nunavut Agreement and Section 112 of the NuPPAA and has determined
that reconsideration of the existing Project Certificate is not appropriate.

Section 112 of NuPPAA states the following:

12
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112 (1) The Board may, on its own initiative or at the request of the Designated Inuit Organization, the
proponent or any interested person, reconsider the terms and conditions set out in a project certificate
that it has issued if

(a) the terms and conditions are not achieving their intended purpose or are having effects that are
significantly different from those anticipated at the time the certificate was issued;

(b) the circumstances relating to the project are significantly different from those anticipated at the time
the certificate was issued; or

(c) technological developments or new information provides a more efficient method of achieving the
intended purpose of the terms and conditions.

Section 12.8.2 of the Nunavut Agreement presents nearly identical wording as NuPPAA Section 112.

The proposed modifications are consistent with the scope of the Approved Project, and hence Baffinland has
concluded that the terms and conditions of the Project Certificate are achieving their purpose (Clause a); and that
the circumstances related to the Project and its effects remain unchanged from the Approved Project (Clause b). No
technological developments or new information have been identified in relation to Clause c. The proposed
modifications do not warrant changes to existing conditions or new conditions within the Project Certificate. As such,
reconsideration of the Project Certificate is not appropriate.

3.5 SELF-ASSESSMENT CONCLUSION

Based on the self-assessment provided in Sections 3.1 through Section 3.4, Baffinland has concluded that:

e The proposed modifications are all activities that were previously assessed by Baffinland.

o The effects of the proposed modifications are not significant.

e No other permits, licences or approvals (or modifications of existing approvals) are required, beyond this
modification, and approval from QIA with respect to the reclamation security requirements.

e Reconsideration of the terms and conditions in Project Certificate No. 005 is not required.

As noted in Section 1, Baffinland is seeking written approval from the NWB under Part G, Item 2 of the Licence to be
permitted to start construction of the modifications inside the 60-day notification required under Part G, Item 1, to
ensure that the proposed water management facilities can be constructed during the 2021 construction season. In
the absence of written approval from the NWB, Baffinland will not proceed with the works before the 60-day period.

Baffinland will provide as-built documentation in accordance with the Type ‘A’ Water Licence and the Commercial
Lease, to be submitted 90 days following completion of construction.

13
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4— CLOSURE

We trust that this information meets the requirements under Part G of Baffinland’s Type ‘A’ Water Licence and look
forward to the NWB’s response. Please do not hesitate to contact the undersigned should you have any questions

or comments.

Regards,

(2

Christopher Murray;
Environmental & Regulatory Compliance Manager

Cc:

Karén Kharatyan (Nunavut Water Board)

Chris Spencer (Qikigtani Inuit Association)

Bridget Campbell, Godwin Okonkwo (Crown-Indigenous Relations and Northern Affairs Canada)

Guillaume Daoust, Cory Barker (Nunavut Impact Review Board)

Megan-Lord Hoyle, Lou Kamermans, Timothy Ray Sewell, Shawn Stevens, Connor Devereaux, Kendra Button, Alison
MacArthur, Allan Knowlton (Baffinland)

ATTACHMENTS
1 Figure 1 — Proposed Mine Site Water Management Facilities
2 Water Management Plan
3 KM105 Pond Design Brief and IFCs
4 Hydrology Assessment

14
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Attachment 1
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Baffinland Iron Mines Corporation
Mary River Project
Mine Site Water Management Plan

EXECUTIVE SUMMARY

Baffinland Iron Mines Corporation (Baffinland) retained Knight Piésold Ltd. (KP) to prepare this Water
Management Plan (WMP) for the Mine Site at the Mary River Project.

Baffinland has experienced erosion and sedimentation issues along the Mine Haul Road (MHR) and within
the Mine Site which have resulted in impacts to Camp Lake, Sheardown Lake and their tributaries. Runoff
from these areas has exceeded Type A Water Licence 2AM-MRY 1325 discharge limits for total suspended
solids (TSS) during the current Early Revenue Phase of the Project. The management of water and the
control of erosion and sediment are influenced by the extreme regional temperatures, near surface soil
types and permafrost ground conditions.

The primary objective of this WMP is to identify measures that will assist Baffinland in achieving compliance
with respect to discharge of sediment-laden water into local watercourses. This WMP aims to:

o Identify key issues and concerns related to the management of surface water at the mine site

e |dentify the applicable design criteria to be applied to future water management infrastructure

e Identify the conceptual water management infrastructure required over the selected planning
horizon (2021-2025), accounting for new Phase 2 Proposal infrastructure (pending approval)

e Be consistent with the requirements of the Type A Water Licence and Project Certificate

Three categories of water management measures have been identified for the site:

e Operational Improvements - Minor improvements to operational practices that reduce the potential
for erosion and sedimentation. Examples of operational improvements identified during this study
include modifying grader practices and reducing dust emissions at the source.

e Remedial Measures - Repairs, improvements, or other modifications to existing infrastructure.
Examples include placing riprap in ditches, stabilizing select cut slopes with riprap, and regrading the
crusher pad.

e New Water Management Structures - Additional water management measures that need to be
designed and constructed. Examples include sedimentation ponds and larger engineered check dams
and diversion ditches/berms.

For this planning exercise, the mine site was divided into three water management areas:

e Areal - Mary River Catchment
e Area 2 - Sheardown Lake Catchment
e Area 3 - Camp Lake Catchment

Water management measures proposed within Area 1 - Mary River Catchment include:

e Operational improvements:
o Improve MHR grader practices to eliminate deposition of excess gravel in berms/windrows that can
be easily eroded and transported to the inside ditch

(2) Knight Piésold of O e 55, 5024
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¢ Remedial measures:
o Address sources of seepage daylighting on the MHR by directing the drainage causing the seepage
to the MHR ditch or installing a culvert to convey the drainage beneath the MHR
Stabilize exposed and over-steepened slopes along the MHR
Once the above changes have been made on the MHR, determine if further mitigation is required
within the explosive magazine area, ranging from do-nothing, stabilize exposed slopes,
improvements to existing sediment control measures to the construction of a new sedimentation
pond
¢ New water management structures:
o Re-slope the MHR so drainage is to an upgraded inside ditch equipped with energy dissipation
structures (rock check dams, gabions, etc.)
o Construct one or more sedimentation ponds to collect runoff from the upgraded MHR ditch

Water management measures proposed within Area 2 - Sheardown Lake Catchment include:

e Operational improvements:
o Dust minimization and suppression
e Remedial measures:
o Regrade the mine infrastructure areas to direct runoff to water management measures
o Divert runoff from the Crusher Facility around the existing Surface Water Management Pond to
report to the future SDLT-1 Sedimentation Pond
e New water management structures:
o Install rock berms along the downstream edges of disturbed areas, including snow stockpiles
o Install rock check dams in non-fish habitat water courses
o Construct a new sedimentation pond (SDLT-1 Sedimentation Pond)

Water management measures proposed for the Camp Lake Catchment (Area 3) include:

e Operational improvements:
o Implement dust source control on the airstrip and apron
e Remedial measures:
o Regrade the airstrip apron, roads and other disturbed areas
o Stabilize regraded and other disturbed surfaces to minimize erosion
o Replace or extend existing culverts under roads
o Armour culvert inlets and outlets and road banks
¢ New water management structures:
o Install rock berms along the downstream edges of disturbed areas, including snow stockpiles
o Construct a sump in Quarry QMR2 to act as a small sedimentation pond
o Increase the capacity of the existing rock check dams, constructing new sediment traps and raising
the roadbed in the Water Jetty area
o Construct a new sedimentation pond behind the Weatherhaven Camp (Weatherhaven Camp
Sedimentation Pond)

(2) Knight Piésold ot O e 55, 9024
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Operational improvements and remedial measures can be implemented by Baffinland through 2021. New
structures/facilities will be installed over a longer period as geotechnical site investigations are required to
confirm the conditions for detailed design. Should challenging ground conditions (i.e., massive ice lenses
or other geotechnical issues) be identified, some aspects of the WMP may need to be revisited. The
proposed WMP would be implemented between the summer of 2021 and fall 2023.

') Knight Piésold i of i June 30, 2021
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1.0 INTRODUCTION

Baffinland Iron Mines Corporation (Baffinland) owns and operates the Mary River Project (the Project), an
open pit iron ore mine located on northern Baffin Island (Figure 1.1).

Baffinland retained Knight Piésold Ltd. (KP) to prepare this Water Management Plan (WMP) for the Mine
Site. This WMP presents conceptual plans that will be validated or modified following completion of
geotechnical site investigations and detailed engineering.

1.1 BACKGROUND

The management of water and the control of erosion and sediment are influenced by extreme regional
temperatures, near surface soil types and permafrost ground conditions (Section 3.1).

Baffinland has experienced erosion and sedimentation issues along the Mine Haul Road (MHR) and within
the Mine Site generally impacting Camp Lake, Sheardown Lake and their tributaries (Figure 1.2). Runoff
from these areas has exceeded Type A Water Licence 2AM-MRY 1325 discharge limits for total suspended
solids (TSS) during the current Early Revenue Phase of the Project.

Baffinland continues to improve its understanding of operational factors and the unique site conditions that
influence erosion and sedimentation events as well as the selection of appropriate sediment and erosion
control measures through the ongoing construction and operation of the Project. There are several site
factors that contribute to the erosion and sedimentation issues being experienced by Baffinland at the Mine
Site as well as elsewhere on the Project:

e A short and pronounced freshet period, much of which occurs when the ground is frozen or partially
frozen

e Ice-rich and thaw sensitive soils that are prone to erosion including mass wasting

e Steep topography at some locations such as the MHR

e Lack of an existing vegetative cover to stabilize undisturbed areas

e A cold climate and short growing season that prevents the use of revegetation for short-term
stabilization of disturbed surfaces

This WMP will assist Baffinland in addressing the erosion and sedimentation issues in the near term, with
several measures remaining in place for the long term. This includes addressing runoff interacting with the
MHR, and runoff from the Mine Site area flowing to Camp and Sheardown Lakes.

1.2 STUDY AREAS

For this planning exercise, the mine site was divided into three water management areas:

e Areal - Mary River Catchment
e Area 2 - Sheardown Lake Catchment
e Area 3 - Camp Lake Catchment

These areas are shown on the mine site layout on Figure 1.2.
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1.3 PAST NON-COMPLIANCE EVENTS

Fourteen (14) sediment releases into local waterbodies have been reported to the Nunavut/NWT Spill Line
since 2016 as summarized in Table 1.1.

Table 1.1 Reported Sediment Spills at the Mine Site (2016-2020)

Year Date Spill No. Location

May 7 15-158 | Sheardown Lake and tributary
May 17 16-176 | Camp Lake and tributary

May 20 16-181 | Sheardown Lake and tributary
May 29 16-198 | Camp Lake and tributary

May 11 17-161 | Sheardown Lake and tributary
2017 | May 13 17-162 | Camp Lake and tributary

July 12 17-253 | MHR to Mary River tributary
May 16 18-180 | Camp Lake

2016

Sheardown Lake
Camp Lake and tributaries

June 8 18-214 | MHR (km 107-108) to Mary River tributary
May 7 19-198 | Tributaries of both Camp Lake and Sheardown Lakes
May 30 19-226 | Mine Haul Road to Mary River and Tributary F

2018 | May 17 18-182

2019

May 16 20-141 | Camp Lake tributaries and Sheardown Lake tributaries

2020 MHR to Mary River and Tributary F
June 14 20-179 . .
Mary River downstream project infrastructure

Note(s):

1. Only sediment spills that occurred within the mine site are included.

Of the 14 sediment spills reported to date at the Mine Site (Table 1.1), 11 have occurred during the month
of May when the snowpack is melting but lakes are ice-covered, larger streams are filled with ice, and the
ground is frozen. Two of the 14 spills occurred in June when much of the land is generally snow-free but
frozen, and one (1) spill occurred during open water conditions in July. For reference, freshet typically starts
in mid-June and continues into mid-July (Figure 1.3), and hence most sediment spills have occurred during
snowpack melt when the ground is frozen, and lakes are ice-covered.

A waters inspection conducted in September 2019 identified (among other issues) that erosion was not
being adequately prevented at the culvert outlets on the downhill side of the MHR, in contravention of
Part D, Item 5 of the Type A Water Licence (CIRNAC, 2019). The inspection report directed Baffinland to
develop a plan to stop this erosion from occurring. The plan was to be submitted to the Nunavut Water
Board (NWB) for review to ensure its adequacy prior to December 15, 2019. Baffinland submitted a report
as requested on December 16, 2019 (Baffinland, 2019a) which included an outline of proposed water
management improvements to the MHR in 2020 (Baffinland, 2019b). The latter document committed to the
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development of a long-term water management plan for the Mine Site. This WMP is the first step in
completing the long-term plan.

16

—2006
——2007
14 —2008 |
—2010
| A —2011
12 —2012 |
—2013
= —2014
E 1.0 1
= J —2015
§ — 2016
£ A | —
S os 2017 |
a w—2018
06 A
g || A\ \\ r\\m | \\
0.2 4 k F \ ]
0.0 - - - - -
Jun-06 Jun-26 Jul-18 Aug-05 Aug-25 Sep-14
Date
Note(s):

1. Source: environmental applications group, 2019.

Figure 1.3 Measured Streamflow Hydrograph for Station HO5 Camp Lake Tributary 1
Hydrograph, 2006-2018

1.4 PLAN LIMITS AND OBJECTIVES
The battery limits for the WMP include:

e The Mine Site component of the Project

e The next five years of mining (2021 to 2025)

e That the Phase 2 Proposal, currently in the environmental review process, may be constructed and
operational within this timeframe

The Active Mining Area and Waste Rock Facility (WRF), along with their associated water management
features are excluded from the WMP.

Undisturbed areas around mine infrastructure that report runoff to disturbed areas (e.g., tundra areas
upslope of the MHR) are included in the WMP. Undisturbed areas that experience windblown dust
deposition that do not report runoff to disturbed areas are not included in this WMP.
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Figure 1.2 shows the Mine Site area including the five-year open pit and WRF along with Phase 2 Proposal
infrastructure. While Phase 2 infrastructure is accounted for in this plan, the facilities proposed are not
contingent on the Phase 2 Proposal proceeding.

The primary objective of this WMP is to identify measures that will assist Baffinland in achieving compliance
for the discharge of sediment-laden water into local watercourses. This WMP aims to:

Identify key issues and concerns related to the management of surface water at the Mine Site

Identify the applicable design criteria to be applied to future water management infrastructure, if
different from the current civil design criteria (Hatch, 2018a)

Identify the conceptual water management infrastructure required over the selected planning horizon,
accounting for new infrastructure that could be constructed as part of the Phase 2 Proposal (pending
approval)

Be consistent with the requirements of the Type A Water Licence (NWB, 2015), Metal and Diamond
Mining Effluent Regulations (MDMER; Minister of Justice, 2020) and Project Certificate (Nunavut
Impact Review Board (NIRB), 2020)

1.5 SCOPE OF WORK

KP’s scope of work for this assignment included the following tasks:

L

Desktop Review - A desktop review of the relevant documentation describing historical surface water
runoff issues (related to surface water quantity and/or quality) and any mitigation measures which were
implemented, including applicable point source mitigation measures. Documentation reviewed included
spill reports, regulator communications, regular monitoring reports, design reports, as-built reports, etc.
Site Visit - KP’s senior engineer Deena Duff, P.Eng. conducted a site visit over the period of
September 3-11, 2020, to refamiliarize KP staff with the current mine site arrangement, observe surface
water runoff flows in the mine site catchments, visit locations prone to erosion and potential sources of
sediment laden runoff, and visit any currently operating erosion and sedimentation mitigation measures.
Interviews with key Baffinland personnel were conducted as part of the site visit to help gain a better
understanding of the current surface water management practices and erosion and sediment issues
that have occurred.

Water Management Options Development and Selection - Potential water management options
were identified and developed to a conceptual level. In some instances, options were evaluated, and a
preferred option was selected. KP hosted a workshop with key Baffinland staff from the appropriate
departments to review the identified options and obtain operational input.

Water Management Plan - This WMP was produced and presents the design criteria to be applied to
water management infrastructure, a summary of the proposed water management strategies, and
conceptual arrangements of each of the water management options identified in the selection process.
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2.0 DESIGN BASIS

This section provides an overview of the relevant design guidelines and regulations for various water
management infrastructure components, including:

e Sedimentation ponds, including water removal systems
e Conveyance/diversion ditches/berms

Water management infrastructure will be sized in consideration of the following:

e General - An appropriate meteorological design event (i.e., snowmelt, rainfall, etc.) (discussed below).

e Sedimentation Ponds - The holding (retention) time required to achieve the necessary settling of
solids and the management of an appropriate meteorological design event, i.e., showmelt, rainfall,
etc. (discussed below).

e Conveyance/Diversion Ditches/Berms, Sedimentation Pond Spillways, and Rock Check Dams -
The configuration and lining requirements (if applicable) of each will be determined based on peak
runoff flows and peak flow depths reporting to each.

More specifically, sedimentation ponds will be sized in consideration of the following.
Holding Time

The sedimentation ponds will not be designed as flow-through ponds, which is the conventional
configuration of sedimentation ponds at mine sites. Rather, because of the operational challenges
associated with operating ponds in a very cold environment where there is the potential for blockage of
decants and short-circuiting of flows due to ice formation, the ponds will be designed as temporary holding
ponds. Therefore, mechanical means such as pumping or siphoning will be required to discharge water
after some sediment settling occurs.

The holding (retention) time will be the time required to achieve the necessary settling of solids to meet the
TSS discharge limits of the Type A Water Licence (NWB, 2015) and Metal and Diamond Mines Effluent
Regulations (MDMER; Minister of Justice, 2020) (maximum average concentration of 15 mg/L and
maximum grab sample concentration of 30 mg/L).

The settling characteristics of TSS generated from erosion of ground surfaces will be different than that of
TSS generated from ore dust that has accumulated in the snowpack. Sampling programs are proposed for
the spring and summer of 2021 to collect the requisite information.

Following the British Columbia Ministry of Environment guidance document (BCMOE, 2015), and assuming
settlement of fine silt sized particles at 0°C, the estimated settling time (i.e., holding time) required in the
pond is upwards of 72 hours. Soil testing is currently being conducted to determine sediment particle size
distribution and actual settling time. Until the results are available and the actual settling requirements can
be confirmed, it is currently recommended that careful removal of water from the pond start no sooner than
72 hours following the start of the snowmelt and rainfall event.

The use of flocculants may be required to assist with the settling of solids and thereby reduce the required
holding time. Geotubes may also be beneficial to supplement the settling capacity of the ponds.
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Meteorological Design Event

The ponds will be designed to manage an appropriate meteorological design event (i.e., snowmelt and
rainfall). Two analyses were previously completed to generate return period runoff values for the Project,
one based on measured flow records for a creek near the Mine Site (Golder, 2018) and the other based on
regional rainfall, snow depth, and snow water equivalent measurements (Hatch, 2018b). KP reviewed both
analyses and recommends that the return period runoff values developed by Golder be used as the basis
for sizing ponds in the Mary River Mine Site area, as summarized in Table 2.1. The runoff estimates are
deemed to be appropriate for sizing the ponds without being increased by the 1.2 factor recommended by
Golder. An assessment of the measured/synthesized data values used by Golder indicates that estimated
runoff values used to supplement the measured data result in highly skewed runoff frequency distributions
that produce relatively high runoff estimates, particularly for longer return periods such as 100 years. As
such, the computed values are appropriately conservative for design purposes and do not require an uplift.

Table 2.1 Estimated Runoff (mm) by Return Period and Event Duration
Return Flood Event Duration (days)
Period
(vears) | | | 5 | 3| 4|5 |6 | 7|8 | 9 |10[15|2|3|45|60| 75| 9 |105
2 21| 38 | 52 | 66 | 79 | 92 | 105 | 117 | 129 | 140 | 186 | 217 | 264 | 309 | 327 | 348 | 359 | 362
5 26 | 47 | 63 | 82 | 98 | 114 | 129 | 143 | 157 | 169 | 229 | 265 | 326 | 369 | 397 | 425 | 438 | 440
10 32| 57 | 74 | 96 | 114 | 131 | 146 | 161 | 175 | 188 | 258 | 298 | 358 | 398 | 430 | 463 | 476 | 478
25 41 | 73 | 94 | 119 | 140 | 157 | 171 | 185 | 199 | 211 | 294 | 342 | 392 | 425 | 464 | 501 | 514 | 515
50 50 | 90 | 116 | 141 | 163 | 180 | 192 | 204 | 216 | 228 | 321 | 376 | 414 | 442 | 484 | 524 | 538 | 538
100 61 | 113 | 146 | 168 | 190 | 206 | 215 | 223 | 234 | 244 | 349 | 410 | 433 | 457 | 502 | 544 | 558 | 558

Note(s):

1. Source: Golder, 2018.

With respect to the appropriate design runoff event, KP recommends that the ponds are sized to retain the
runoff volume resulting from the 1 in 50-year, 3-day snowmelt plus rainfall event (116 mm total equivalent
precipitation depth). The 3-day duration is based on the expected settling time after which pumping can
begin.

The recommended design event for the conveyance/diversion ditches/berms is the 1 in 25-year, 24-hour
rainfall event, while the design event for the sedimentation pond emergency spillways will depend on
Canadian Dam Association (CDA) requirements (2013) and will be equal to at least the 1 in 200-year,
24-hour rainfall event. Details are provided in Appendix A.

Pond Operation

Sedimentation ponds will be maintained empty to the greatest extent possible: water will be drawn down to
the dead storage level once water quality discharge limits have been achieved. Thus, adequate pumping
capacity will be required, and pumping should begin once the collected runoff is suitable for discharge. This
is important both to re-establish the capacity of the ponds to store the design runoff event, and to minimize
the transfer of heat from water contained in the pond into the frozen foundations.
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3.0 KEY WATER MANAGEMENT STRATEGIES

3.1 REGIONAL LANDSCAPE, CLIMATE AND HYDROLOGY

The regional landscape, climate and hydrology have influenced project design and appropriate mitigation
measures.

The Project lies within the zone of continuous permafrost, with an active layer thickness of up to 2 m and a
permafrost depth that may be as much as 610 m deep, based on extrapolation from temperature gradients
measured in a 400 m deep thermistor-instrumented drillhole located on site (Baffinland, 2012; Volume 3).
The presence of permafrost greatly increases ground stability at depth but at surface it can affect the rates
of soil erosion through the formation of ice wedges and patterned ground, pingos and palsas, massive
ground ice, thermokarst, and mass wasting (i.e., solifluction).

Regional data near the Project indicates a mean annual temperature of approximately -15°C. The frigid
temperatures result in low precipitation values for northern Baffin Island due to the combined effect of the
low moisture carrying capacity of cold air and the scarcity of liquid water throughout much of the year.
According to Natural Resources Canada, the mean annual total precipitation ranges from 200 to 400 mm
in the Project area, classifying it as semi-arid (Baffinland, 2012; Appendix 5A).

The extreme temperatures of the region, combined with permafrost ground conditions, result in a short
period of runoff that typically occurs from June to September, extending into October in watersheds with
significant lake surface areas. All rivers and creeks, with perhaps the exception of the very largest systems
are frozen solid to the bottom during the winter months. The peak runoff period is quite short, and the
volume of the annual hydrograph is low, relative to the rest of Canada, due to the region’s very low average
annual precipitation (RWDI AIR Inc., 2010; KP, 2012; KP, 2016). However, the proportion of annual
precipitation that is realized as runoff is very high, due to low temperatures (low evaporation) and the
permafrost ground conditions (low infiltration) and minimal vegetative cover (limited uptake by plants).
Groundwater infiltration, storage and flow in the region is limited due to the permafrost and is generally
restricted to occur in the upper one to two metres (i.e., the summer active layer).

Peak instantaneous flows are significant due to frozen ground conditions and the lack of vegetation. This
in turn produces very rapid basin runoff response. In larger watersheds, peak instantaneous flows are
typically produced by snowmelt during freshet, but in smaller watersheds (less than a few hundred square
kilometres) rainfall, or rain on snow may produce the largest peak flows and may occur at any time during
the non-freeze period. Flood water levels in the smaller watersheds typically rise and fall very quickly with
runoff response (KP, 2012). The largest annual runoff events typically occur during the freshet period in
July, though occasionally these occur due to intense rainfall in August or September (KP, 2016).

3.2 WATER MANAGEMENT STRATEGIES

A greater level of understanding of the unique site conditions that influence the selection of appropriate
sediment and erosion control measures has been achieved through the ongoing construction and operation
of the Project. Due to the impeded vegetation growth rate, sediment and erosion control techniques that
involve vegetative covers (i.e., hydroseeding and the use of erosion control blankets) have been dismissed
as potential mitigation options. Furthermore, straw bales will not be brought to site due to the possibility of
introducing foreign species.
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Strategies incorporated into this WMP include:

e Maximizing the diversion of non-contact runoff that must be handled by water management measures

¢ Minimizing conveyance of sediment laden water to surrounding waterbodies

e Planning for and designing water management infrastructure accounting for future mining operations
as well as closure

e  Minimizing pumping

3.3 CATEGORIES OF WATER MANAGEMENT MEASURES

Three categories of water management measures were identified in this study:

e Operational Improvements - Minor improvements to operational practices that reduce the potential
for erosion and sedimentation. Examples of operational improvements identified during this study
include modifying grader practices and reducing dust emissions at the source.

e Remedial Measures - Repairs, improvements or other modifications to existing infrastructure.
Examples include placing riprap in ditches, stabilizing select cut slopes with riprap, and regrading the
crusher pad.

e New Water Management Structures - Additional water management measures that need to be
designed and constructed. Examples include sedimentation ponds and larger engineered check dams
and diversion ditches/berms.

To address the issues identified during the desktop review and site visit, proposed measures/actions were
developed for each area. These proposed measures/actions are described in Sections 4, 5 and 6.

3.4 WATER MANAGEMENT MEASURES

The following sections provide some additional typical details regarding several of the proposed water
management measures. Typical sections and details for each are provided on Figures 3.1 and 3.2, and in
Appendix A.

3.4.1 SEDIMENTATION PONDS

Runoff will report to sedimentation ponds directly from adjacent catchment areas or will be routed to the
ponds from catchment areas further upstream by ditches/berms. Sedimentation ponds will be formed by
constructing rockfill embankments across low points in the topography to form a basin for the runoff to
collect in. Any surface vegetation present within the embankment footprint will be removed prior to fill
placement. Excavation of the existing ground will be minimized so as not to disturb the underlying
permafrost.

Sedimentation ponds may be completely lined or may have liner on the upstream embankment slopes. If
required, the pond liner will likely consist of a linear low density textured geomembrane or approved
equivalent.

Each pond will be equipped with a pump and pipeline system to drain the pond and release the water to
the environment, provided it meets water quality objectives, or divert the water for treatment. Each pond
will also be equipped with an emergency spillway to be constructed in the pond embankment or in the
existing ground at the embankment abutment.
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3.4.2 CONVEYANCE/DIVERSION DITCHES AND BERMS

Conveyance ditches/berms will be used to route runoff to the sedimentation ponds, while diversion
ditches/berms will be used to divert runoff from undisturbed areas around mine infrastructure areas and to
the environment as that runoff does not need to report to the sedimentation ponds.

Conveyance/diversion berms will be constructed by placing and compacting rockfill directly on the existing
ground, or on the ground once surface vegetation has been removed, with minimal disturbance to the
existing ground surface. Conveyance/diversion ditches will be excavated into the existing ground and lined
with riprap overlying non-woven geotextile as required.

3.4.3 SEDIMENT TRAPS

The impoundment of sediment laden flow in sediment traps permits the settling of suspended sediment
particles. This technique is normally applied to concentrated flow within the permanent or temporary
drainage system of a site.

Traps may be formed through excavation, above ground embankments, or a combination of the two, and
are commonly constructed of earth and/or stone. Ideally, the sediment trap should be located near the
sediment source. Only the area exposed to erosion should drain into the trap. Roadside ditches and old
drainage channels could also be used as sediment entrapment areas.

3.4.4 ROCK CHECK DAMS

Rock check dams will be installed in ditches or non-fish habitat watercourses to reduce runoff flow velocities
and to help settle out some of the TSS in the runoff.

The rock check dams will be flow-through structures, constructed out of clean rock, placed in an interlocking
manner to form a low height berm across the ditch/watercourse. The top of the rock check dam will be lower
than the top of the ditch side slope/watercourse bank and will include an overflow point. Non-woven
geotextile will be installed just below the top of the rockfill to trap sediment. Rock check dams may also be
constructed using rockfilled gabion baskets.

3.4.5 ROCK BERMS

Rock berms will be placed along the downstream sides of disturbed areas where runoff can not easily be
conveyed to a sedimentation pond. The berms will trap sediment by slowing down or temporarily ponding
the runoff from these areas, or by filtering the sediment as the runoff passes through permeable berms.
These berms will be constructed of rockfill placed in an interlocking manner, with an optional layer of
sandbags placed at the core to further help to trap sediment. They may be used in combination with a silt
fence to minimize under-draining of the fence and increase sheet flow runoff filtering.
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3.4.6 SACRIFICIAL GRAVEL COVERS

Sacrificial gravel covers will be placed on ground surfaces where the surface material is fine-grained and
highly erodible but there is not sufficient room for rock berms or other water management measures.
Sacrificial gravel covers can also be used in areas that experience high rates of dust deposition, to retain
the fine-grained materials. The ground surface will be gently graded to minimize pooling of water and to
promote drainage to a nearby water course/water body. The sacrificial gravel cover would then be placed
above the erodible ground surface to minimize wind and water erosion of the finer material below.

NB102-181/63-1 Rev 2
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4.0 AREA 1 - MARY RIVER

41 APPLICABLE COMPONENTS

Area 1 consists of the following key components (Figure 4.1):

e Active Mining Area (hillside cut)

e Waste Rock Facility (WRF)

e Mine Haul Road (MHR)

o Explosive Magazine Area

e Run-of-Mine (ROM) stockpile at KM106 and sedimentation pond

Each of these components are described below. As noted in Section 1.4, the Active Mining Area and the
WREF are excluded from this Plan.

41.1 MINE HAUL ROAD

The MHR is situated within catchments that report to Sheardown Lake, the Mary River mainstem, and
Mary River Tributary F. The road was constructed in 2013/14 according to a design provided by
Hatch (2013). Drainage upgrades were implemented in 2016 (Golder, 2016a, b and c), and further
upgrades of the road were completed in 2019. Additional upgrades were completed to expand the road
base to accommodate larger CAT 793 mine trucks, construct a switchback road, and to incorporate
additional erosion and sediment control measures (McElhanney Consulting Services Ltd., 2019). The
erosion protection features associated with the MHR include safety berms, culverts with armoured outlets
to reduce erosion, and rock check dams. Further upgrades including additional spur roads are planned in
coming years.

41.2 KM106 STOCKPILE

The KM106 stockpile was designed by KP (2019) and constructed in 2020 with construction supervised
and documented by Baffinland. The stockpile is equipped with a sedimentation pond designed in
accordance with the civil design criteria (Hatch, 2018a) and sized to capture runoff from the stockpile only.

4.1.3 CHANGES RESULTING FROM THE PHASE 2 PROPOSAL

The Phase 2 Proposal will increase the production rate and therefore accelerate development of the Active
Mining Area and the WRF. The Phase 2 Proposal does not change how Deposit No. 1 is mined, result in
modifications to any of the infrastructure components described above or require additional infrastructure.

4.2 KEY ISSUES

The Project development areas within the Mary River Catchment are located at high elevation and/or in
areas of steep topography. This is particularly the case for the MHR, which has cut slopes and steep terrain.

A sediment spill was reported once in each of the last four years (Table 1.1). Of these spills, one occurred
in May, two in June and one in July. While snowmelt is delayed at this higher elevation, the timing of spills
(mostly in June or July when the ground has partially thawed) suggests dust in the melting snowpack is
likely not a major contributor of sediment, and instead erosion along the MHR, and truck tire and road
maintenance generated dust and sediment on the road are likely the primary contributors for this area.
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Key water management issues related to this area include:

e Material deposited by the grader along the edge of the MHR, upslope of the ditches, prevents runoff
from the road surface from entering ditches along their entire length (Photo 1, Appendix B).

e Exposed and over-steepened cut slopes along the MHR and Hillside Road are not stable and are
therefore being eroded during larger rain events (Photo 2, Appendix B).

e The MHR is not sloped towards the inside ditches (hill side) along its entire length, and thus runoff
occurs to the far side of the road surface at some locations. The outer safety berm prevents this water
from leaving the road surface. Cut outs have been constructed in the safety berm as a temporary
measure to allow the runoff to leave the road surface and drain to the environment.

e Seepage daylighting on the MHR can cause ice conditions and contribute to sediment loading (Photo 3,
Appendix B).

e Some culverts along the MHR have sediment buildup in and/or immediately upstream of the culverts.
In addition, some culverts have been damaged during snow removal from upstream or downstream of
the culverts in preparation for freshet.

e Erosion of the natural slopes downstream of the MHR and its culverts, is also occurring (Photos 4 and
5, Appendix B).

e Ditches, check dams and sumps at various locations along the MHR are undersized, according to
feedback from site personnel.

e The check dams at the explosive magazine area are undersized for freshet and heavy rain events,
according to feedback from site personnel (Photos 8 and 9, Appendix B).

e Sediment buildup behind these structures needs to be removed more often (if these facilities continue
to be used).

e When surface water flows over the ground are concentrated (as opposed to sheet flow), additional
sediment is often picked up from the natural ground, thereby further increasing TSS levels downstream.

4.3 CONCEPTUAL WATER MANAGEMENT MEASURES

Proposed water management measures in the Mary River catchment include operational improvements,
remedial measures, and new water management measures, as summarized in Table 4.1 and shown on
Figure 4.1.

As part of the initial implementation phase, new water management measures include redesigning the
inside ditch of the MHR to direct all flows from the road and the surrounding area to a new sedimentation
pond at KM105. The MHR will be re-sloped where required to the inside ditch, and existing culverts that
convey flows under the road will be plugged or removed.

One or more ponds will be constructed to receive sediment laden runoff from the MHR ditch and adjacent
upslope areas. This will include the staged construction of the KM105 Sedimentation Pond and subsequent
expansions (an additional pond and/or diversions). The KM105 Pond will include a south embankment that
encroaches on the current MHR, necessitating a localized realignment of the haul road. A second
embankment will also be required at the northwest extent of the proposed KM105 Pond area (Figure 4.1).

Following adequate settling time of solids, the collected runoff will be discharged downstream of the
northwest embankment, eventually reporting to the Sheardown Lake Tributary 1.
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Table 4.1 Proposed Water Management Measures - Mary River Catchment
c Project Consideration Category Proposed Measure/Action
omponent
Mine Haul Material deposited by the grader along the edge of the MHR, Operational Improve MHR grader practices to eliminate deposition of
Road adjacent to the inside ditches, prevents runoff from the road improvement excess gravel in berms/windrows that can be easily
surface from entering the ditches along their entire length. eroded and transported to the inside ditch.
Seepage daylighting on the MHR can cause icy conditions and Remedial Address upgradient source(s) of seepage daylighting on
contribute to sediment loading. measure the MHR by directing the drainage causing the seepage
to the MHR ditch or installing a culvert to convey the
drainage beneath the MHR.
Exposed and over-steepened cut slopes along the MHR and Stabilize exposed and over-steepened cut slopes with
Hillside Road are not stable and are therefore being eroded riprap and non-woven geotextile as required.
during larger rain events.
Current water management structures (ditches, culverts, check New water Plug or remove culverts that pass flows from the inside
dams and sediment ponds) are insufficient in managing runoff management ditch to the downstream side of the MHR.
along the road. The road is not sloped towards the inside ditches | measures Re-slope the MHR so drainage is to an upgraded inside
(hill side) in some areas and notches are cut into the safety berm ditch equipped with energy dissipation structures (rock
(at certain times of the year) leading to uncontrolled release of check dams, gabions, etc.).
runoff from the road surface to the environment. Erosion of the . .
natural slopes downstream of the MHR and its culverts is The “pgfaded d.'tCh will convey water to one or more
occurring. MHR runoff must be managed as per MDMER (i.e., new sedimentation ponds.
disturbed area adjacent to mining activity).
Explosive Check dams and sedimentation ponds are undersized for freshet | Remedial The removal/plugging of culverts and re-sloping of the
Magazine and heavy rain events. measure MHR will reduce flows on the downstream side of the
Area and/or new MHR, including the explosives magazine area. Once
water these changes have been realized, further study can
management determine if further mitigation is required within the
structure explosive magazine area. If additional mitigation is
required, this may include measures to stabilize
exposed slopes, improvements to existing rock check
dams and sediment traps, or the construction of a new
sedimentation pond.
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The available storage in the KM105 Pond provides approximately 60% of the required design storage
capacity based on the current mining footprint (72 mm equivalent runoff depth, compared to the design
event depth of 116 mm). The KM105 Pond design storage capacity approaches the 1 in 10-year,
3-day event (74 mm), and thus use of this pond in the short term (i.e., 1 to 3 years) is considered
appropriate. In addition, the proposed KM105 Pond design incorporates an emergency spillway sized to
convey the Inflow Design Flood (IDF) event.

Expansion beyond the initial KM105 Pond is proposed to achieve the meteorological event design criteria
in Section 2. Construction of a larger pond at the same location is not feasible due to the combination of
topographic constraints and anticipated poor ground conditions. A larger pond further downstream in the
catchment at KM104 was determined not to be feasible due to potential geotechnical risks (downstream
infrastructure).

Three expansion options have been identified for the staged expansion of the initial KM105 Pond so that
the design storage requirement is met:

e Option A: a potential diversion to divert non-contact water around the KM105 Pond
e Option B: KM105 Pond and a smaller KM104 Pond
e Option C: KM105 Pond and a smaller KM104 Pond (Option B) plus a full diversion

These options are presented on Figure 4.2 and in Table 4.2, along with the capacities and effective design
flood event associated with each option as the pit extent grows over time. As the open pit expands and pit
water is diverted elsewhere, the catchment area reporting to the KM105 Pond will decrease over the mine
life, thereby increasing the equivalent storm event that can be contained. This is presented in Table 4.2 for
the current (2021) active mining area, the 2025 mine plan, and the ultimate pit. Based on the current
conceptual designs, Options A and B will provide the required storage once the open pit reaches its ultimate
extent, the timing of which is dependent on the mine production rate. Option C will provide the required
storage based on the current active mining footprint. The feasibility of constructing one of Options A through
C will be explored further with the intent to construct such add-ons in the summer of 2022 to achieve the
required capacity to contain the design meteorological event.

With respect to reference to a smaller KM104 Pond, the previous (Rev 0) version of this WMP considered
a larger KM104 Pond than that shown on Figure 4.2. The south and northwest embankments of the larger
KM104 Pond would be 12 m and 17 m in height, respectively (compared to 4 m and 9 m in the current
smaller version). Permanent infrastructure is located immediately downgradient of the south embankment,
including several workshops and the existing crusher pad. Geotechnical investigations undertaken in
April-May 2021 identified ice-rich soils at both embankment locations. Due to the possible loss of life in the
event of a hypothetical embankment failure, both KM104 embankments were classified as “High” to “Very
High” according to CDA (2013). We understand from Baffinland that relocating the downstream
infrastructure is not an option. Based on the potential for loss of life as well as significant embankment
heights on ice-rich soils, KP recommended against constructing the larger KM104 Pond.

The KM105 Pond option is preferred because it does not conflict with existing infrastructure and does not
present the same risk of potential loss of life. Ground conditions are believed to be similar throughout the
area (to be confirmed with geotechnical investigations).
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Table 4.2 Available Storage at KM105 Pond and Optional Expansions
Pond Option Catchments and_(_:orresponding 2021 Mining 2025 Mining Ultimate Pit
Capacities!" Extents Extents Extents
KM105 Pond (Base Case) Contributing Catchment (km?) 2.46 2.09 1.76
Available Storage Capacity (m?®) 178,000 178,000 178,000
Equivalent Storm Event (mm) 72 85 101
Option A: KM105 Pond + Diversion? Contributing Catchment (km?) 2.23 1.88 1.55
Available Storage Capacity (m?®) 178,000 178,000 178,000
Equivalent Storm Event (mm) 80 95 115
Option B: KM105 Pond + KM104 Pond | Contributing Catchment (km?) 3.24 2.84 2.47
Available Storage Capacity (m?®) 297,000 297,000 297,000
Equivalent Storm Event (mm) 92 105 121
Option C: KM105 Pond + KM104 Pond | Contributing Catchment (km?) 2.43 2.07 1.74
+ Diversion® Available Storage Capacity + Diversion (m?®) 297,000 297,000 297,000
Equivalent Storm Event + Diversion (mm) 123 144 171

Note(s):

1. Storage capacity volumes and equivalent runoff depths are preliminary and are subject to change during detailed engineering.
2. Equivalent runoff depths for options with a diversion assume 100% diversion, which may not be achievable.

3. Shaded cells approach or exceed the design flood event of 116 mm.
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The MHR ditch upgrade will include the removal/plugging of culverts and re-sloping of the MHR so that
runoff from the road surface reports to the inside ditch. This will reduce flows on the downstream side of
the MHR, including the explosive magazine area. Once these changes have been realized, further study
can determine if additional mitigation is required within the explosive magazine area. If additional mitigation
is required, this may include measures to stabilize exposed slopes, improvements to existing rock check
dams and sediment traps, or the construction of a new sedimentation pond.

44 OTHER MEASURES CONSIDERED

Several options for water management in the Mary River Catchment were considered and included the
following:

e Multiple sedimentation ponds positioned either upslope or downslope of the MHR along its length - this
would require multiple ponds with significant fill requirements on steep slopes with ice-rich foundations.

e A diversion berm that would direct non-contact runoff from the undisturbed tundra between the Active
Mining Area and the MHR to Tributary 1 of Sheardown Lake - this extensive berm would involve
significant earthworks on very steep terrain and would interfere with the ultimate pit boundary.

e Various configurations of the KM104 Pond to achieve adequate temporary storage of collected
runoff - as discussed above, the high embankment version was considered an unacceptable risk, but
a lower embankment version will be evaluated further.

e A sedimentation pond at KM105 south of the MHR - this option would conflict with the future south
railway operation’s stockyard.
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5.0 AREA 2 - SHEARDOWN LAKE AND TRIBUTARIES

5.1 APPLICABLE COMPONENTS

Area 2 currently consists of the following components (Figure 5.1):

e  Crusher Facility

e Mine Site Complex (MSC)

e 800-person Sailiivik camp

e Tank farm

e Landfil

e Landfarm (proposed)

e Emulsion plant and explosives storage area
e Snow stockpile areas

All these components are located within the small Sheardown Lake Catchment. Each of these components
are described below.

5.1.1 CRUSHER FACILITY

Mining trucks deliver ROM ore to the Crusher Facility where it is subject to primary and secondary crushing
before being stockpiled. Stockpiled ore is reclaimed using front end loaders for placement into long-haul
ore trucks. Runoff within the Crusher Facility area is collected in a surface water management pond which
is decanted using a pump and pipeline to the Mary River.

The Crusher Facility is a major source of dust within the mine infrastructure area. A portion of the site runoff
from the area outside of the Crusher Facility passes through rock check dams before reporting to
Sheardown Lake Tributary 1 (SDLT-1). The nearby water bodies include Sheardown Lake, SDLT-1 and a
Tributary 12 (SDLT-12; more recently referred to as LDFG-OUT in monitoring).

5.1.2 OTHER INFRASTRUCTURE

Other infrastructure located within the Sheardown Lake Catchment includes the following components and
associated water management features:

e Buildings such as the MSC and Sailiivik Camp (including laydown area), equipped with potable water
and sewage tanks but with no meaningful site drainage measures except some rock berms at the camp
laydown area (Photo 13, Appendix B)

e Tank farm, which collects precipitation that is tested before being discharged to the environment
adjacent to the tank farm

¢ Landfill, which was designed to have perimeter diversion ditching, however that ditching has not been
constructed yet

e Landfarm, which once constructed will be equipped with perimeter ditching; the landfarm will also collect
precipitation which will be treated with the mobile oily water treatment system prior to discharge to the
receiving environment

e Emulsion plant and explosives storage area, which do not discharge effluents

e The truck weigh scale and Mine Site roadways

() knight Piésold 230137 R
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5.1.3 CHANGES RESULTING FROM THE PHASE 2 PROPOSAL

The Phase 2 Proposal will see construction of a rail loading facility that will include primary crushing (for
approximately 30% of ROM ore), stockpiling, reclaim and loading of rail cars. Runoff within the rail loading
facility will report to a new stormwater pond. The new pond will discharge through the shared
stormwater/sewage effluent pipeline to the Mary River.

The current crusher facility will continue to be used through the Phase 2 Proposal.

5.2 KEY ISSUES

Unlike the Mary River Catchment, the project-affected portion of the Sheardown Lake Catchment is
relatively flat. As such, erosion is less of an issue. The ore handling (crushing, stockpiling, reclaiming)
activities, however, generate a considerable amount of dust. Baffinland has implemented several dust
control measures at the crusher (installing shrouds, etc.).

Six sediment spills have been reported in the past five years (Table 1.1), and each of the spills occurred in
May when the snowpack is melting but the ground is still frozen. The heaviest dustfall has typically occurred
during the winter period (Figure 5.2). Not only does the heaviest dustfall occur during the winter, dustfall
accumulates over the long winter and is released during the comparatively short snowmelt period.
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Figure 5.2 Daily Dustfall Rates at Mine Site Dustfall Stations (EDI, 2020)
Key water management issues related to this area include:

e Runoff management in the Truck Weigh Scale area needs to be improved for effective operation of the
scale to be maintained (Photo 10, Appendix B).

e Surface water runoff does not drain by gravity from all parts of the Crusher Facility to the perimeter
ditches or the surface water management pond (Photo 12, Appendix B). To better manage runoff from
the Crusher Facility, Baffinland has needed to construct a temporary sump with pump and pipeline as
well as local ditches to drain low areas that pool with water.

() knight Piésold 25 ot 37 R

CONSULTING



Baffinland Iron Mines Corporation
Mary River Project
Mine Site Water Management Plan

There is surface water runoff originating on the crusher pad that seeps through the underlying pad fill
and directly to the environment, therefore bypassing the surface water management pond. This is
currently captured by temporary sumps and pumped to the pond.

The presence of finer grained material on the Mine Site Road slopes and over culverts results in
blockage of culverts and possible sediment being washed downstream of the culverts (Photo 14,
Appendix B).

5.3 CONCEPTUAL WATER MANAGEMENT MEASURES

Proposed water management measures in the Sheardown Lake catchment include operational
improvements, remedial measures, and new water management measures, as summarized in Table 5.1
and shown on Figure 5.1.

New water management measures include construction of a new SDLT-1 Pond to collect runoff from a
large portion of the mine infrastructure area including the existing Crusher Facility and future Phase 2
Proposal rail loadout facility.

Additional details for the SDLT-1 Sedimentation Pond are provided as follows:

The purpose of this pond would be to receive sediment laden runoff from the disturbed mine
infrastructure areas between the MHR and future North Railway. The water would be temporarily
retained in the pond to allow for sufficient settling of solids and potential in situ treatment of other water
quality issues.

The pond would be formed by constructing a perimeter berm along its northwest and southwest sides.
Due to the potential for water quality issues in the surface runoff other than TSS (i.e., unionized
ammonia), the embankments will be lined at a minimum.

The locations of the proposed water management measures for the Sheardown Lake Catchment are shown
on Figure 5.1, while typical sections and details are provided on Figures 3.1 and 3.2.

5.4 OTHER MEASURES CONSIDERED

No other options were identified.
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Table 5.1 Proposed Water Management Measures - Sheardown Lake Catchment
Proj . . .
oject Consideration Category Proposed Measure/Action
Component
Crusher Facility | Dust generation at Crusher Facility. Operational Dust minimization and suppression.
improvement
Surface water runoff does not drain by gravity from all parts Remedial Divert runoff from the Crusher Facility around the existing
of the Crusher Facility to the perimeter ditches or the Surface | measure Surface Water Management Pond to report to the future
Water Management Pond. SDLT-1 Sedimentation Pond (see Table 3.3).
To better manage the water from the Crusher Facility, Excess material will need to be removed periodically to
Baffinland has constructed a temporary sump with pump and maintain gravity drainage.
pipeline as well as local ditches to drain low areas that pool
with water.
Surface water runoff that originates from the Crusher Facility Ensure existing ditches drain to the future SDLT-1
seeps through the underlying pad fill and directly to the Sedimentation Pond.
environment, bypassing the Surface Water Management
Pond.
Mine Site Runoff from these areas needs to be managed as per New water Install sedimentation pond; install ditches/berms as
Complex, MDMER (i.e., disturbed area adjacent to mining activity). management required to route runoff from disturbed areas to the pond;
Mobile Runoff management in the Truck Weigh Scale area needs to | measures and divert runoff from undisturbed areas away from the
Maintenance be improved for effective operation of the scale to be pond as much as possible.
Pad, etc. maintained.
Install rock berms along edges of disturbed areas or rock
check dams in non-fish bearing watercourses where
runoff cannot be directed to a sedimentation pond.
Emulsion Plant Similar to above, dust originating from the Crusher Facility Install rock berms and/or rock check dams.
Road, Effluent falls on the undisturbed tundra and is free to be carried to the
Road and natural receiving waterbodies rather than being captured by
Undisturbed sediment control measures.
Areas in the
Vicinity
. . NB102-181/63-1 Rev 2
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6.0 AREA 3 - CAMP LAKE AND TRIBUTARIES

6.1 APPLICABLE COMPONENTS

Area 3 currently consists of the following components (Figure 6.1):

e Airstrip and apron

e A section of the Mine Site Road

e Quarry QMR2

e Weatherhaven Camp

e Snow stockpile areas

e Water Jetty area (i.e., water take location)

Currently, runoff from this area generally reports directly to the environment, with little to no water
management measures in place. The exceptions to this are the temporary (seasonal) use of silt fences
downstream of the quarry QMR2 and the check dams and sediment ponds that were constructed in the
Water Jetty area.

During freshet 2020, emergency sediment and erosion control measures consisting of a low height berm
and sump were established at the Weatherhaven Camp to minimize runoff from flowing from the camp
laydown area to Camp Lake (by the Water Jetty). The collected water was diverted from the laydown area
sump to just upstream of the snow stockpile area located behind the camp.

Within the planning horizon of this WMP (5 years) and contingent on approval of the Phase 2 Proposal, the
North Railway could be constructed alongside Camp Lake Tributary 1, requiring its realignment. No other
major changes are expected in this area.

6.2 KEY ISSUES

The project-affected portion of the Camp Lake Catchment is relatively flat, except for where runoff from the
Weatherhaven Camp drains to Camp Lake. As such, project activities impacting erosion are less of an
issue. The airstrip and adjacent Mine Site Road are the primary sources of dust in this area. Seven sediment
spills have occurred to Camp Lake or its tributaries over the period of 2016 to 2020, all during the month of
May (Table 1.1), suggesting that dustfall into the snowpack is likely a major contributor of sediment during
these spills.

Key water management issues related to this area include:

e Surface water runoff and snowmelt around the airstrip pooling and then eroding downstream
slopes (Photo 15, Appendix B)

e Surface water runoff from the airstrip contributing to elevated TSS levels in tributaries to Camp Lake

e Dust generation from planes taking off and landing

e Erosion of the Mine Site Road banks (Photo 16, Appendix B)

e Sediment from Quarry QMR2 being transported into the downstream water body and resulting in
elevated TSS levels in the natural pond west of the quarry access road, and ultimately Camp
Lake (Photo 17, Appendix B)
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e Elevated TSS levels in Camp Lake Tributary 1 attributed to runoff from the Weatherhaven Camp and
the airstrip, and snowmelt from the snow stockpile area

e Rock check dams and sediment traps by the Water Jetty installed as emergency measures do not
adequately manage runoff and sediment (Photos 19 and 20, Appendix B)

e Several culvert inlets and/or outlets were not visible along the Mine Site roadway because finer grained
material had covered them (Photo 14, Appendix B). As mentioned previously, some of the culverts are
damaged due to snow removal from upstream or downstream of the culverts in preparation for freshet.

e Once the snow stockpiles melt, these areas are left with a significant amount of deposited soil and
rocks (Photo 21, Appendix B). This material is presumably picked up during the snow removal activities.
As the snow melts or during heavy rain events, this material can be carried to downstream
tributaries/water courses and therefore, contribute to elevated TSS levels in these areas.

6.3 CONCEPTUAL WATER MANAGEMENT MEASURES

Proposed water management measures in the Camp Lake catchment include operational improvements,
remedial measures, and new water management measures, as summarized in Table 6.1 and shown on
Figure 6.1.

New water management measures include construction of new sedimentation ponds to collect runoff from
the QMR2 Quarry and the Camp Lake exploration camp area, and additional sediment and erosion control
measures (rock check dams, sediment traps, gravel cover) in the Camp Lake Jetty area.

Additional details for the new sedimentation ponds are provided as follows:

¢ QMR2 Sedimentation Pond:
o The purpose of this pond is to receive sediment laden runoff from Quarry QMR2. The collected
water could be pumped to a water treatment plant, if required.
The pond would be formed by drilling and blasting a basin into the quarry floor
If not excavated in bedrock, this pond will be lined due to the potential for water quality issues other
than TSS

e Weatherhaven Camp Sedimentation Pond:

o The purpose of this pond is to receive sediment laden runoff from a portion of the Weatherhaven
Camp and airstrip areas. The water would be retained in the pond to allow for sufficient settling of
solids.

o The pond would be formed by constructing a perimeter berm along two or three sides of the pond
footprint

o A few options for the location and configuration of this pond were considered. Some of the options
provided little capacity for water management. The preferred option is shown on Figure 6.1.

Typical sections and details associated with the sedimentation ponds are provided on Figures 3.1
and 3.2.

A conceptual layout of the proposed water management measures at the Camp Lake Jetty area are on
Figure 6.2.
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Table 6.1 Proposed Water Management Measures - Camp Lake Catchment
Project Consideration Category Proposed Measure/Action
Component
Airstrip and Apron | Dust is generated from planes taking off and landing. Operational Implement additional dust source control (i.e., EK-35 or other
improvement dust suppressant).
Surface water runoff from the airstrip contributes to Remedial Regrade areas that pond with water; minimize erosion from
elevated TSS levels in drainages and tributaries to measure airstrip runoff by armouring slopes with riprap /sacrificial
Camp Lake and the Water Jetty area. Dust deposition gravel cover and installing small check dams, etc.
and snowmelt are key contributors. Erosion is evident Install rock berms along the downstream edges of disturbed
at some locations on the apron side of the airstrip. areas, including snow stockpiles.
Water pools in some areas, and when operators drain R de the airstri d d other disturbed
these pools (i.e., cut swales in the safety berm), the egrade the airstrip apron, roads and other disturbed areas
runoff erodes downstream slopes and releases Stabilize regraded and other disturbed surfaces to minimize
elevated TSS runoff. erosion.
Mine Site Road The presence of finer grained material on Mine Site Replace or extend culverts and armour culvert inlets and
Road banks and over culverts results in erosion of road outlets and road banks with riprap.
material, blockage of culverts and possible sediment Implement localized remediation measures along the road
being washed downstream of the culverts. near fish habitat areas (i.e., silt fence, small check dams,
armouring of road embankments and ditches). Road bank
slopes need to be flattened at some locations.
Sedlment-lad.en ruanf from Quarry QMR2 and its New water Construct a small sedimentation pond in the quarry floor (to
Quarry QMR2 access road is entering the natural pond west of the management .
. o be formed by blasting).
quarry access road, which contains fish. measure
TSS levels are elevated in Camp Lake drainage behind Install rock berms/sedimentation pond upstream of drainage.
(south of) the Weatherhaven Camp. Primary . . . i
contributors are the snow stockpile, laydown Raise _the roa(_jb_ed in the water jetty area, increase the
Water Jetty Area | construction material and dust generated by the airstrip capacity of existing rock check dams, and install new
and Camp Lake | and deposited in the area. sediment traps.
Tributaries — X ) . .
Existing check dams and sediment traps by the Water Divert or collect and pump runoff to a new sedimentation
Jetty are undersized for the amount of runoff reporting pond proposed south of the camp and thereby increase the
to them. water management capacity of existing structures.
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6.4 OTHER MEASURES CONSIDERED

A sedimentation pond was considered in the Water Jetty area; however, insufficient space is available.

A sedimentation pond was also considered downgradient of Quarry QMR2, east of the quarry access road,
which is a low-lying area upstream of fish habitat in Camp Lake Tributary 1. The contributing catchment is
large and thus insufficient capacity is available at this location without significant embankments along the

Mine Site Road.
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7.0 IMPLEMENTATION PLAN

This WMP identifies conceptual water management measures that fall into three categories:

e Operational improvements
e Remedial measures
e New water management structures

These actions are summarized in Tables 4.1, 5.1 and 6.1.

Operational improvements and remedial measures can be implemented by Baffinland through 2021. New
structures/facilities will be implemented over a longer period as they each require an investigation of
geotechnical conditions, prior to detailed design. Should challenging ground conditions (i.e., massive ice
lenses or other geotechnical issues) be identified, some aspects of the WMP may need to be revisited.

A high-level schedule to complete the required geotechnical investigations, design work, internal budget
approvals, delivery of materials (i.e., liners and geotextile) via sealift, and construction is shown in Table 7.1.

Table 7.1 Implementation Schedule
No. Activity Proposed Timing
1 Baffinland implements operational improvements and remedial Winter/Spring/Summer
measures 2021
Complete geotechnical site investigations to confirm new water
2 management structure locations and to provide foundation and Spring/Summer 2021
permafrost information to help define the structure arrangements
Conduct particle size testing of surface soils and fill materials to
3 estimate settling times for suspended solids (Note: this will assist in Spring 2021
the sizing of the ponds)
Complete detailed design and Issued for Construction (IFC) drawings;
prepare material and quantity estimates; prepare cost estimates for .
4 onsite QA/QC for any engineered structures (this will be completed Spring 22%2212through
sequentially for different project components starting with the KM105
Sedimentation Pond)
5 Baffinland submits Water Licence modification requests to NWB with Spring 2021 through
design briefs and IFC drawings 2022
6 Baffinland constructs water management facilities (ponds, ditches, Summer 2021 through
etc.) summer 2023
Incorporate as-built documentation and OMS manuals into relevant
environmental management plans: . .
i As infrastructure is
7 e Surface Water and Aquatic Ecosystem Management Plan built
e Fresh Water Supply, Sewage and Wastewater Management Plan
e Environmental Protection Plan
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TABLE A1

BAFFINLAND IRON MINES CORPORATION
MARY RIVER PROJECT

MINE SITE WATER MANAGEMENT PLAN
PROPOSED DESIGN CRITERIA

Print Jun-30-21 14:35:00

Minimum Diameter: 600 mm (1,000 mm for fish-bearing and only one pipe embedded by 10% of the pipe diameter)

Hatch, 2018a

Minimum cover: 600 mm

Hatch, 2018a

Item No. Item Design Criteria Reference
1.0 GENERAL
1.1|Regulatory e Water Licence No. 2AM-MRY 1325 Amendment No. 1, including Phase 2 Amendment Application NWB, 2015
e Nunavut Mine Health and Safety Act and Regulations MHSA, 2011
e Nunavut Waters and Surface Rights Tribunal Act and Nunavut Waters Regulations NWNSRTA, 2018
e Metal and Diamond Mining Effluent Regulations MDMER, 2018
e Fisheries Act Fisheries Act, 2016
1.2|Guidelines and Reference e Civil Design Philosophy and Criteria Hatch, 2013 and 2018a
e Canadian Dam Association's Dam Safety Guidelines CDA, 2013
2.0 WATER MANAGEMENT
2.1|General e Contact water will be directed to sedimentation ponds using berms/ditches -
e Sedimentation ponds will manage runoff from disturbed areas (contact water).
. Clean runoff (non-contact water) will be diverted around sedimentation ponds using diversion berms/ditches if }
possible/feasible
Design Storm Events and Conveyance l?erms gnd ditghgs will be sized to convey flows resulting from the 1 ir? 25-year flood event (50.6 mm for
22| . . e 24-hour duration) (with provision to ensure a safe flood path for events up to the 1 in 100-year flood event (64.2 mm for Hatch, 2018a; KP, 2012
Discharge Criteria )
24-hour duration)
Ultimate water management system will be sized to manage runoff from the 1 in 50-year, 3-day snowmelt and rainfall
. event (116 mm). The_ KM105 Pond is capable of manz_aglng_approxmately 60”_70 of thg runoff repor?lng to the KM105 Pond KP Estimate; Golder, 2018
area as a result of this event based on the current active mining area extent, increasing to approximately 85% once the
ultimate open pit has been developed.
Emergency spillways for sedimentation ponds will be sized to convey Inflow Design Flood (IDF) flows as required by
e CDA, based on Dam Hazard Classification or the Civil Design Philosophy (flood resulting from the 1 in 200-year, 24-hour CDA, 2019; Hatch, 2013 and 2018a; KP, 2012
event (71 mm), whichever is greater
The discharge limit for TSS released from sedimentation ponds is TSS <30 mg/L (single sample) and <15 mg/L (monthly
e average). Settling aids such as flocculants or geotubes will be used to meet discharge limits if the settling velocities Type A Water Licence (NWB, 2015)
cannot be met in the ponds.
. ZDJ‘Y:LSJ?ZLE)rzrt?;rs])and ditches will be sized to convey flows resulting from the 1 in 100-year flood event (64.2 mm for Hatch, 2018a; KP, 2012
2.3|Hydrological Parameters e Catchment areas estimated from mapping provided by Baffinland Baffinland, 2019, 2020 and 2021
e Runoff Coefficients: 1.0 for frozen, undisturbed and disturbed areas KP Estimate
e SCS Curve Number:
o Buildings, Prepared Ground Surfaces (including Mine Haul Road): 97 Golder, 2018; KP Estimate
o Non-Contact/Upstream (Frozen Tundra): 90 (unfrozen = 86) KP Estimate
e Time of Concentration Method:
o Disturbed Areas: Kirpich (1940) KP Estimate
o Upstream Areas: USDA SCS (1972) KP Estimate
e Rainfall Distribution: SCS Type | KP Estimate
3.0 SEDIMENTATION PONDS
3.1|Geometry e Embankment Side Slopes: 3H:1V (upstream); 2H:1V (downstream) (or flatter) KP Estimate
e Embankment Crest Width: 6 m (minimum) KP Estimate
e Dry Freeboard: 0.5 m (above peak IDF water level) KP Estimate
e Wet Freeboard: 1 m KP Estimate
e Sediment Storage: approximately 0.5 m deep KP Estimate
e Minimum set back of 31 m from the high-water mark of nearby waterbodies Type A Water Licence (NWB, 2015)
3.2|Liner e Geomembrane Liner: Layfield's EL6060, 60 mil low linear density polyethylene geomembrane Baffinland
e Liner Installation: Liner to be pre-welded in large panels as feasible Baffinland
® Non-Woven Geotextile: Layfield's LP7, 7 oz/yd® Baffinland
3.3|Water Removal Systems e Sedimentation Ponds: Water will be removed from sedimentation ponds as follows:
o Runoff cpntalned belon the splIIV\(ay invert will if)e pumped to water treatment or will be treated in the pond and pumped Golder, 2018: KP Estimate
to the environment once it meets discharge requirements
o Runoff from events larger than the pond storage capacity but less than or equal to the IDF will be conveyed to the
environment via the emegrgency spiIIV\‘l)ay o pacy i g Hatch, 2013 and 2018a
e Emergency spillways for sedimentation ponds will have the following configuration:
o Shape: Trapezoidal or rectangular cross section KP Estimate
o Depth:upto 1.5m KP Estimate
o Side Slopes: 2H:1V or vertical KP Estimate
o Minimum slope in the direction of flow of 1% KP Estimate
3.4|Stability e Factors of Safety: CDA, 2013 and 2019
o Static: 1.5 (overall embankment stability); 1.3 (slip surface along geomembrane)
o Pseudo-Static: 1.0
o Post-Earthquake: N/A
3.5|Seismic Design Criteria Embaln_km_ents to be designed to withstand Annual Exceedance Probability (AEP) Earthquake, based on Dam Hazard CDA, 2013 and 2019, and NRC, 2015
Classification
4.0 OTHER WATER MANAGEMENT STRUCTURES
4.1|General e Minimum set back of 31 m from fish-bearing streams and lakes or water bodies shall be provided Hatch, 2018a
4.2|Diversion/Collection Ditches e Shape: Trapezoidal cross section Hatch, 2013
e Base Width: 0.5 m minimum Hatch, 2013
e Side Slopes: 2H:1V (soil); 1H:4V (rock) Hatch, 2018a
e Grade: 0.2% minimum Hatch, 2018a
e Depth: 0.3 m minimum Hatch, 2013
e Freeboard: 0.3 m Hatch, 2018a
e Minimum set back distance of structures from top of ditch slopes: 3 m Hatch, 2018a
e Riprap and other energy dissipation measures shall be provided to protect against erosion (as required) Hatch, 2018a
e Manning's "n" Value: 0.025 (gravel); 0.040 (riprap) Hatch, 2018a
4.3|Diversion/Collection Berms e Shape: Trapezoidal cross section Hatch, 2013
e Side slopes: 2H:1V Hatch, 2018a
e Freeboard: 0.3 m Hatch, 2018a
e Height: 1 m minimum (including 0.3 m freeboard) Hatch, 2013
e Top Width: 0.5 m Hatch, 2018a
e Riprap and other energy dissipation measures shall be provided to protect against erosion (as required) Hatch, 2018a
4.4|Culverts e Material: Corrugated Steel Pipe (CSP) Hatch, 2018a
L]
L]
L]

Manning's "n" Value: 0.024

Hatch, 2018a
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BAFFINLAND IRON MINES CORPORATION
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MINE SITE WATER MANAGEMENT PLAN
PROPOSED DESIGN CRITERIA

Print Jun-30-21 14:35:00

Item No. Item Design Criteria Reference
5.0 CONSTRUCTION
5.1|General e During construction, sediment and erosion control measures will be used as outlined in the following:
o Environmental Protection Plan Baffinland, 2021a
o Surface Water and Aquatic Ecosystems Management Plan Baffinland, 2021b
5.2|Source of Materials e Approved sources following Water Licence No. 2AM-MRY 1325 Amendment No. 1 NWB, 2015
5.3|Quality of Materials e Clean, free of debris and organics KP Estimate
5.4|Description of Materials e Potential Construction Materials (to be confirmed with Baffinland and design analyses):
0 500 mm Minus Rockfill: Well graded; consisting of hard, durable, fresh rockfill KP Estimate
o Transition Zone 2: Well graded, 150 mm minus processed rockfill KP Estimate
o Transition Zone 1: 32 mm minus medium sand and gravel, locally borrowed and processed Baffinland and KP Estimate
o Liner Bedding: 19 mm minus sand and gravel Baffinland and KP Estimate
o Glacial Till: 38 mm minus till, locally borrowed
o Gabion Rockfill: Stone size 120 to 250 mm; Dsy of 190 mm KP Estimate

o Riprap: Maximum particle diameter not exceeding one and a half times the specified D5, value, well graded, with a fines

KP Estimate (based on Golder, 2018
content not exceeding 5% stimate (based on Golder, )

- Fine Riprap: Dsq of 150 mm

- Coarse Riprap: D5y of 300 mm

6.0 OPERATING CRITERIA

6.1|Inspections and Maintenance e As required, based on Baffinland's standard operating procedures (in progress):

o Inspect the water removal system from the ponds to ensure each component is performing as designed

o Inspect the ponds to ensure the liners are in good condition, there are no visible holes or leaks, there is no erosion of
the embankments or spillways, and the embankments and spillways are performing as designed

o Inspect the diversion/collection ditches and berms to ensure there is no erosion of the ditches or berms, and no
material is blocking flow along the ditches or berms

o Inspect the culverts to ensure there is no erosion of the fill material surrounding each culvert or of the erosion protection
material upstream or downstream of each; ensure no material is blocking flow through the culvert

e Prior to, during or following freshet, and after any large storm event:

o Inspect the ponds to ensure the lining systems are in good condition, there are no visible holes or leaks, there is no
erosion of the embankments or spillways, and the embankments and spillways are performing as designed

o Ensure the ponds are emptied prior to freeze up and shortly following freshet or a storm event, while meeting discharge
water quality requirements

o Inspect the diversion/collection ditches and berms to ensure there is no erosion of the ditches or berms, and no
material is blocking flow along the ditches or berms

o Inspect the culverts to ensure there is no erosion of the fill material surrounding each culvert or of the erosion protection
material upstream or downstream of each; ensure no material is blocking flow through the culvert

6.2|Operations In general, sedimentation ponds should be operated at the top of the dead storage

Decant outlet pipes will be drained and capped prior to winter in order to minimize ice build up in the pipes prior to freshet

When decants can not be used, pumps will be used instead to drain the ponds

e Flocculants, geotubes or other approved methods may be required in order to meet sedimentation requirements

1:\1\02\00181\7 1\A\Data\Work Files\WF02 - Updated Design Criteria\[Table A1 Proposed Design Criteria Rev 1.xIsx]Table
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Site Visit Photo Log
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PHOTO 1 - Graded material and swale cut through material to ditch along Mine Haul Road (MHR).

PHOTO 2 - Erosion of cut overburden slope along MHR.
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PHOTO 3 - Seepage daylighting along MHR.

PHOTO 4 - Outlet of MHR culverts.
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PHOTO 5 - Erosion of slope downstream of MHR culverts and cut in safety berm.

April 9, 2021 3of 11 NB102-181/63-1 Rev 0

B-3 of 11



() knight piésold

CONSULTING

MINE SITE WATER MANAGEMENT PLAN

PHOTO 7 - Check Dam #1 along MHR.

PHOTO 8 - Check dams by explosive magazine.
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MINE SITE WATER MANAGEMENT PLAN

PHOTO 9 - Check dam in explosive magazine area.

PHOTO 10 - Truck weigh scale and trench for drainage.
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PHOTO 12 - Crusher Facility Surface Water Management Pond.
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PHOTO 14 - Finer material on bank of the Mine Site Road in culvert area.
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MINE SITE WATER MANAGEMENT PLAN

PHOTO 15 - Eroded material downslope of airstrip area.

PHOTO 16 - Erosion along Mine Site Road at Tributary 3 to Camp Lake.
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PHOTO 18 - Quarry QMR2 and berm.

April 9, 2021 9 of 11 NB102-181/63-1 Rev 0

B-9 of 11



() knight Piésold

CONSULTING

MINE SITE WATER MANAGEMENT PLAN

PHOTO 19 - Check dams and sediment traps by Water Jetty.

PHOTO 20 - Check dams near Water Jetty.
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PHOTO 21 - Remnants of snow stockpile near Weatherhaven Camp.
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1650 Main Street West

North Bay, Ontario

Canada, P1B 8G5

T +1 705 476 2165

E northbay@knightpiesold.com
www.knightpiesold.com

Mr. Allan Knowlton

Project Manager

Baffinland Iron Mines Corporation
#300-2275 Upper Middle Road East
Oakville, Ontario

Canada, L6H 0C3

Dear Allan,

RE: KM105 Sedimentation Pond Design Brief and Issued for Construction
Drawings

1.0 INTRODUCTION

Baffinland Iron Mines Corporation (Baffinland) owns and operates the Mary River Project (the Project), an
open pit iron ore mine located on northern Baffin Island, Nunavut. As part of Baffinland’s Water
Management Plan (WMP) (KP, 2021a), the management of water and the control of erosion and sediment
are required on site to comply with the Type A Water Licence 2AM-MRY1325 (Nunavut Water
Board (NWB), 2015. Knight Piésold Ltd. (KP) has been retained to complete the detailed design and Issued
for Construction (IFC) drawings for the KM105 Sedimentation Pond. The purpose of the
KM105 Sedimentation Pond is to temporarily store runoff from the Mine Haul Road (MHR), and undisturbed
areas upslope of the road, in order to settle out a portion of the Total Suspended Solids (TSS) prior to
discharge of runoff to the environment. This letter provides a summary of the detailed design, construction
details, and general monitoring, inspection and maintenance requirements for this pond.

2.0 SITE CONDITIONS AND DESIGN CRITERIA

21 GENERAL

The design of the KM105 Sedimentation Pond has been developed by KP based on the current and
proposed site layout and conditions understood to be present within the Mary River Catchment Area. The
Mary River Catchment Area is described in the WMP report (KP, 2021a) and shown in plan view on
Figure 1.

2.2 SITE CONDITIONS

KP completed a site investigation at the mine site from April 15 to May 5, 2021, which included geotechnical
drilling in the Explosive Magazine, KM104 and Camp Lake areas, as well as between the Sailiivik Camp
and the Crusher Pad (KP, 2021b). The KM105 Sedimentation Pond area was not included as part of that
program as there were no plans to construct a pond in that location at the time. Shortly after detailed design
began, it was determined that a pond at KM105 was to be designed and constructed in 2021 instead of a
pond at KM104. As a result, subsequent site investigation program(s) will be completed in the KM105 area
prior to (i.e., July 2021) and as part of construction. The results of the initial program may impact the pond
design but is not anticipated to significantly modify the design given the relatively conservative assumptions
that have been made in terms of foundation conditions below the pond embankments.
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2.3 DESIGN CRITERIA

The project design criteria were previously developed in conjunction with Baffinland for the KM106 design
work (KP, 2019) and for the Interim WMP (KP, 2021a). The design criteria were developed based on the
following documents:

e The Mary River Project Civil Design Philosophy and Criteria (Hatch, 2018)

e The Crusher Pad Sedimentation Pond expansion design (Golder Associates (Golder), 2017)

e The Mary River Project Water License (NWB, 2015)

e The Nunavut Mine Safety and Health Act (MSHA, 2011)

e The Nunavut Waters and Nunavut Surface Rights Tribunal Act and Nunavut Waters
Regulations (NWNSRTA, 2018)

e The Metal and Diamond Mining Effluent Regulations (MDMER, 2018)

e The Fisheries Act (2016)

The design criteria are summarized in Table 1.
3.0 KM105 SEDIMENTATION POND DESIGN

3.1 GENERAL

The general arrangement of the KM105 Sedimentation Pond is shown on Drawing 420. The KM105 Pond
is designed to provide sediment control for runoff originating from the following catchment areas, shown on
Figure 1:

e The undisturbed areas upslope of the MHR and the KM105 Pond from which runoff can not be easily
diverted (Catchment Areas 1 and 3)

e The MHR (Catchment Areas 1 and 3)

e The pond itself

This runoff will flow overland to the pond or will be conveyed to the pond by the runoff collection ditch along
the MHR.

3.2 DAM CLASSIFICATION

Based on expected operating scenarios provided by Baffinland, the KM105 Sedimentation Pond dams are
classified as “Significant” consequence structures (CDA, 2013) based on the following criteria:

e There is only a temporary downstream population at risk
e |t is understood that there is no potential for loss of life due to the presence of workers permanently
downstream of the dams

The potential environmental losses resulting from a hypothetical failure of the dams are considered to be
short term. They include erosion and sedimentation downstream of the pond (i.e., mine infrastructure area)
and possible harm to fish habitat, however this loss is not considered to be significant (and could be
mitigated relatively easily).

The potential economic losses resulting from a hypothetical failure of the dams are considered to be limited.
There are mine infrastructure present downstream of the Sedimentation Pond, however, economic losses
are likely to be limited to repairs of the affected structures.
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KP generally agrees with the operating scenarios provided by Baffinland in this assessment, however, until
a proper dam breach analyses can be completed to verify these assumptions, the design of the dams has
been conservatively completed based on the design criteria for a “High” consequence structures.

The CDA recommends that “High” consequence dams be designed for an Inflow Design Flood (IDF) based
on an annual exceedance probability of 1/3 between the 1 in 1,000 year and Probable Maximum
Flood (PMF), for flood hazards. For the Mary River mine site, the 1 in 1,000 year, 24-hour event is 87 mm
while the PMF is estimated to be the flood resulting from a Probable Maximum Precipitation (PMP) of
250 mm in 24 hours plus associated snowmelt from the PMP of 39 mm over 24 hours. The event resulting
in an IDF 1/3 between these two events equates to approximately 142 mm rainfall and snowmelt over
24 hours.

The CDA also recommends that “High” consequence dams be designed based on an annual exceedance
probability of the 1 in 2,475 year earthquake event. The peak ground acceleration (PGA) for the
1in 2,475 year earthquake event is 0.094g (National Research Council of Canada (NRCC, 2015). The PGA
is specified for Site Class C (NRCC, 2015) corresponding to firm ground with an average shear wave
velocity of 450 m/s in the upper 30 m.

33 STORAGE CAPACITY
The KM105 Sedimentation Pond capacity has been developed based on the following (from bottom to top):

e Temporary sediment storage of approximately 0.5 to 1 m depth (dead storage).

e A runoff collection capacity of approximately 178,000 m? is available to temporarily store runoff water
collected from the contributing catchment areas. This capacity is roughly equivalent to the runoff
resulting from the 1 in 10 year, 3 day snowmelt and rainfall event (74 mm; Golder, 2018a), based on
the current Active Mining Area configuration, and by applying a runoff coefficient of 1.0 for all
contributing areas assuming frozen ground conditions.

e A flow depth allowance of 1.0 m through the Emergency Spillway, which has been sized to safely
convey the runoff resulting from the IDF.

e Adry freeboard depth allowance of 0.5 m (see below).

The pond has been designed to allow for some settling of total suspended solids (TSS) prior to the runoff
being removed from the pond. The TSS discharge limits as stated in the Type A Water Licence (NWB, 2015)
and Metal and Diamond Mine Effluent Regulations (MDMER, 2018) are a maximum average concentration
of 15 mg/L and a maximum grab sample concentration of 30 mg/L.

Following the British Columbia Ministry of Environment guidance document (BCMOE, 2015), and assuming
settlement of fine silt sized particles at 0°C, the estimated settling time required in the pond is upwards of
72 hours. Soil testing is currently being conducted to determine sediment particle size distribution and actual
settling time. Until the results are available and the actual settling requirements can be confirmed, it is
recommended that careful removal of water from the pond start no sooner than 72 hours following the start
of the snowmelt and rainfall event.

If the actual settling time is longer, then settling aids such as flocculant or the use of geotubes may be
required to help supplement the settling capacity of the pond.

3.4 EMBANKMENT AND ABUTMENT GEOMETRY AND LAYOUT

The KM105 Sedimentation Pond will be established by constructing embankments along the south and
northwest extents of the pond (extending east-west and north-south, respectively). Other sides of the pond
will be delineated by the existing ground slope (see Drawing 420).
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The embankments will be constructed using compacted 500 mm minus Rockfill with layers of compacted
Transition Zones 2 and 1, and compacted Liner Bedding all placed toward the upstream slope of the
embankment. The geometry of the embankments is generally summarized as follows:

e Upstream slopes: outer upstream Rockfill slope 3H:1V; geosynthetics and other materials slope
2.5H:1Vv

e Downstream slopes: 2H:1V South Embankment); 3H:1V (Northwest Embankment to accommodate the
Emergency Spillway)

e Overall crest width of approximately 12 m

The upstream slopes of the pond embankments will be lined with a geomembrane liner underlain by a
non-woven geotextile as a cushion layer. The geomembrane liner and non-woven geotextile will extend up
the interior (upstream) slope of the embankments and will be anchored at the crest, as indicated on the
Drawings. The geomembrane will be covered with an additional layer of geotextile and a layer of compacted
Liner Bedding, which will in turn be covered with a layer of compacted Transition Zone 1 followed by more
Rockfill.

Given the ice rich nature of the area, the natural abutments on either side of the embankments will be
protected from the warming influences of water and air (including erosion) by establishing a lined thermal
barrier with similar zones/configuration as the upstream embankment slopes. More specifically, the natural
slopes will be built out with Transition Zone 1 material to achieve a 2H:1V slope. Compacted Liner Bedding,
non-woven geotextile and geomembrane will be placed over the 2H:1V slope. Termination strips will be
used to anchor the geosynthetics to the natural slope. The geomembrane will be covered with geotextile
and a layer of Liner Bedding, which in turn will be covered with a layer of compacted Transition Zone 1
followed by additional Rockfill placed to a 3H:1V slope.

The embankment and abutment geometries and lining details are shown on Drawings 421, 422, 425 and
426.

3.5 GEOSYNTHETICS

It is understood that Baffinland has already purchased geomembrane liner and a portion of the required
non-woven geotextile for the pond from Layfield Canada Ltd. (Layfield). The geomembrane that Baffinland
ordered is a 60 mil, non-textured, Linear Low Density (LLD) liner (Enviroliner, EL6060); white on one side
and black on the other. The geotextile is LP7, a non-woven, needle-punched geotextile with a nominal
weight of 7 oz/yd?.

A 0.3 m thick layer of Liner Bedding will be placed along the upstream slopes of the embankments and
abutments, followed by the non-woven geotextile cushion layer and geomembrane liner. It will be necessary
to closely monitor the geomembrane liner for holes, tears and other potential defects or damage during
installation, and to complete any necessary repairs promptly.

The design provided herein assumes that the upper surface of the geomembrane liner will be covered. This
will reduce the potential for physical damage of the liner from ice and debris that will report to the pond. The
anticipated rate of drawdown in the pond should be reviewed in conjunction with the stability to verify that
the Liner Bedding will not be adversely affected by the lowering pond level, which in turn could lead to creep
of the materials down the slope during drawdown.

3.6 WATER REMOVAL SYSTEM

During operations, Baffinland will be responsible for ensuring that the discharge of collected runoff, to be
sent to tributary SDLT-1, will be conducted in a controlled manner. Water removal must be carried out such
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that settled solids (i.e., in base of the pond) are not disturbed and that the most clarified water is discharged.
Monitoring of discharge water quality, with respect to TSS must be conducted on a regular basis to confirm
that water quality meets discharge requirements as set out in the water licence (NWB, 2015) and
MDMER (2018).

Design of the water removal system required to discharge the collected runoff from the pond (below the
spillway invert) is being completed by others. The design criteria for the water removal system are
summarized as follows:

e Maximum pump head = 14.1 m
e Design flow = 900 m?hr (to drain 178,000 m?® runoff in approximately 8 days)

3.7 FREEBOARD REQUIREMENTS

The design freeboard includes wet freeboard to convey the IDF plus dry freeboard for wave run-up. The
wet freeboard has been set at 1 m and the Emergency Spillway sized on this basis.

The CDA guidelines recommend that the minimum dry freeboard be set to protect against the most critical
of the following two cases (CDA, 2013):

e Case 1: No overtopping by 95% of the waves caused by the most critical wind with a frequency of 1 in
1,000 year when the reservoir is at its maximum normal elevation.

e Case 2: No overtopping by 95% of the waves caused by the most critical wind (1 in 2 year wind for
“High” consequence dam) when the reservoir is at its maximum extreme level during the passage of
the IDF.

For the KM105 Pond, the following inputs were used in the calculations:

e Case 1: Water depth in the IDF pond of 11.5 m, fetch length of 400 m across the pond, and a wind
speed of 28.4 m/s (Golder, 2018a).

e Case 2: Water depth in the maximum operating pond of 12.5 m, fetch length of 400 m, and a wind
speed of 20.1 m/s (Golder, 2018a).

The dry freeboard was calculated as 0.5 and 0.4 m for Cases 1 and 2, respectively. Therefore, a dry
freeboard of 0.5 m was used for the KM105 Pond design.

3.8 SPILLWAY DESIGN

The KM105 Sedimentation Pond will be equipped with an Emergency Spillway sized to safely convey the
peak flow resulting from the IDF. As stated in Section 3.2, the IDF is the flood that will result from the event
one third between the 1 in 1,000 year, 24-hour event and the PMF. A Soil Conservation Service (SCS)
Type | distribution was applied to the 1 in 1,000 year and PMP events in HydroCAD® (2015). For the
analysis, the water level in the pond was assumed to be at the spillway invert (i.e., El. 220.5 m) at the start
of the storm event. The peak flows for the 1,000 year and PMF events were determined and then the IDF
peak flow was calculated as 41.3 m?/s. In order to pass this flow within 1 m of depth, the spillway inlet is
required to have a base width of 14 m.

The spillway will consist of a trapezoidal shaped inlet, to be constructed through the crest of the Northwest
Embankment, and a stepped gabion basket outlet channel to be constructed within the downstream
embankment slope. The spillway location is shown on Drawing 420. The spillway inlet will have a base
width of 14 m, will be lined with Coarse Riprap, will have 2H:1V side slopes and will slope at 1% in the
direction of flow. The spillway channel will have vertical side slopes (formed by the gabion baskets), 1.5 m
long by 0.5 m high steps, and a base width of 20 m. A boulder apron will be installed at the base of the
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spillway outlet channel to dissipate energy as the runoff leaves the spillway. Details are provided on
Drawing 435.

3.9 INSTRUMENTATION

A series of thermistor strings (approximately 12 plus 3 existing that will be extended) and vibrating wire
piezometers (VWPs) (approximately 10) will be installed in key locations within the fill, foundations and
below the liner and tie-in anchor trench at the South and Northwest Embankments, and at select locations
in the abutment thermal barrier/lining systems. The thermistors will allow monitoring of the subsurface
temperatures to verify that the key components of the structures remain frozen during operations. The
thermistors are critical due to the suspected presence of ice rich soils below the embankment and within
the abutments and the periodic influence of water ponded in the basin. The VWPs will be used to monitor
the pore pressure response in relation to the pond levels and to verify the effectiveness of the liner and
tie-in anchor trench at the toe of the slopes.

Survey monuments (approximately 10) will be installed on the embankment and abutment crests to monitor
for potential movements along the crests.

The instrumentation locations for each embankment are shown on Drawing 440, while sections and details
are shown on Drawings 441 through 443.

40 STABILITY

41 GENERAL

Infinite slope and limit equilibrium stability modelling was completed to evaluate the KM105 Sedimentation
Pond embankments and lined abutments, under the expected loading and foundation conditions. Limit
equilibrium stability analyses were completed using SLOPE/W?®, a two-dimensional Limit-Equilibrium slope
stability program (Geo-Slope, 2021). The stability models incorporated the proposed embankment and lined
abutment configurations, and the estimated strength of the foundation and fill materials.
Three representative cross sections were evaluated based on the embankment/lined abutment height and
foundation conditions. These included sections through the South and Northwest Embankments and the
south abutment adjacent to the Northwest Embankment, as shown on Figure 2.

The following sections describe the loading conditions, material parameters and results of the stability
analyses.

4.2 LOADING CONDITIONS AND TARGET FACTORS OF SAFETY
The stability models evaluated the following loading conditions:

e Long-Term, Static Loading - The stability models for long-term, steady state conditions incorporated
the full weight of the embankment fill. The upstream embankment slopes were evaluated with the pond
empty. The downstream slopes were evaluated with the water level at El. 220.5 m, which corresponds
to the maximum pond elevation. The target FoS for long-term static loading for the overall embankment
stability is 1.5.

e Pseudo-Static Loading - A horizontal seismic coefficient equal to the full PGA of 0.094g corresponding
to the 1 in 2,475 year event, was applied for the pseudo-static loading condition. The target FoS for
pseudo-static loading conditions is 1.0. Water levels and surcharge loads applied to the long-term,
static loading analyses were adopted for the pseudo-static loading analyses.
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e Post-Earthquake Loading - Any strength reduction in the fill and foundation materials following an
earthquake event is expected to be negligible. As such, post-earthquake loading conditions were not
evaluated and are represented by the evaluated long-term, static loading conditions.

The KM105 Sedimentation Pond embankments will be constructed as follows (from the downstream side
towards the upstream):

e 500 mm minus Rockfill

e Transition Zones 2 and 1

e Liner Bedding

e Geomembrane with non-woven geotextile above and below
e Liner Bedding

e Transition Zone 1

e Rockfill

The abutments will be covered in a similar manner with the exception of Transition Zone 2 material.

The interface between geomembrane liner and non-woven geotextile or liner bedding has lower frictional
properties than the adjacent fill materials resulting in a potential slip surface. A potential displacement along
this interface would result in required maintenance to the geomembrane protection layer but would not
result in a loss of containment. As such, lower minimum FoS targets were considered for slip surfaces along
the geomembrane liner interface as summarized in Table 2.

Table 2 Target Minimum FoS Along the Geomembrane Liner
Loading Condition FoS
Long-Term, Static Loading 1.3
Pseudo-Static 1.0

The Sedimentation Pond is classified as a dam following the CDA Dam Safety Guidelines (CDA, 2013).
The recommended minimum FoS for embankment dams following the CDA Guidelines are summarized in
Table 3:

Table 3 Recommended Minimum FoS for the Sedimentation Pond (CDA, 2013)
Loading Condition FoS
Long-Term, Static Loading 15
Pseudo-Static 1.0
Post-Earthquake 1.2

4.3 MATERIALS AND PARAMETERS

Site investigations consisting of geotechnical drilling were completed in the area of the proposed KM104
Sedimentation Pond (KP, 2021b). The stratigraphy generally consists of the following geotechnical units:

e Glacial Till - consisting of gravelly sand, some silt, trace clay with cobbles and boulders. The surficial
soils are generally well-graded, non-plastic, medium greyish brown, massive, and moist.
e Bedrock - consisting of very strong and fresh to slightly weathered gneiss.
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The Glacial Till was observed to be discontinuous across the site, varying in thickness from less than 0.5 m
to greater than 10 m in areas near the KM105 Pond. The stability analyses for the KM105 area assumes a
Glacial Till foundation as well. This will be confirmed during the upcoming site investigation program.

The material parameters for the fill and foundation units were estimated based on typical
correlations (Carter and Bentley, 2016; Koerner, 2016) and are summarized in Table 4. The Transition
Zones are assumed to have the same properties as the Rockfill and were not broken out as separate units.
The Rockfill for the KM105 Sedimentation Pond was modelled using a relationship between the shear
strength of rockfill and the applied shear stress following Leps (1970) and modification recommended by
Yamaguchi et al (2009). The material parameters are estimated based on thawed conditions and do not
include the potential strength contribution of the aggrading permafrost, if any.

44 RESULTS

The results of the stability analyses are summarized in Table 5 and illustrated on Figures 3 through 10. In
order to meet the target FoS, the following slope conditions are required:

e South and Northwest Embankments:

o By using a non-woven geotextile above and below the smooth geomembrane, the outer rockfill
layer on the upstream slopes must be constructed to 3.0H:1V. The geomembrane and other
materials can be placed at 2.5H:1V.

o The downstream slopes can be constructed at 2H:1V slopes.

e Natural Lined Slopes (Abutments):
o The outer Rockfill layer on the abutment slopes must be constructed to 2.5H:1V. The
geomembrane and other materials can be placed at 2.0H:1V.

5.0 CONSTRUCTION DETAILS

5.1 GENERAL

The location and configuration of the KM105 Sedimentation Pond may change based on actual
encountered site conditions and the findings of the upcoming site investigation.

The following sections provide general construction requirements and recommendations related to the
Sedimentation Pond. Details, including material specifications and compaction requirements, are provided
on the Drawings.

5.2 EROSION AND SEDIMENT CONTROL

Baffinland will employ a combination of sediment and erosion control measures as outlined in Baffinland’s
Environmental Protection Plan (Baffinland, 2021a), and Surface Water and Aquatic Ecosystems
Management Plan (Baffinland, 2021b), to address and manage sedimentation concerns during construction
of the KM105 Sedimentation Pond.

5.3 SURVEYING

Setting out details for the KM105 Pond are provided on the Drawings. The structure will be set out by
Baffinland using suitably accurate surveying methods.

An as-built survey will be required following construction of the KM105 Pond. The survey will be sufficiently
detailed to properly document the completed construction.
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54 FOUNDATION PREPARATION

The site investigation results completed to date suggest that overburden soils located in the foundation
soils are ice rich in areas. As such, disturbance to the original ground during the warmer months
(excavation, scarifying, etc.) should be minimized so as not to impact current permafrost conditions. The
actual foundation preparation requirements will depend on the conditions encountered during site specific
site investigations and at the time of construction.

The foundations must be maintained clear of snow, ponded water and ice. Any snow, ice and water must
be removed from the footprint of the proposed structures prior to fill placement.

5.5 CONSTRUCTION MATERIALS

Baffinland has indicated that the materials recently used (or proposed to be used) to construct other
structures at site, including the Haul Road (Golder, 2018b), Waste Rock Facility Sedimentation
Pond (Golder, 2018c) and the Crusher Pad Sedimentation Pond (Golder, 2017) will also be available for
construction of the KM105 Sedimentation Pond. In general, all fill materials shall meet the following
requirements:

e Fill materials used for construction shall not be potentially acid generating (PAG) or metal
leaching (ML). Throughout construction, daily inspections should be carried out to verify the suitability
of the fill materials.

e All materials shall consist of hard, durable fill material, free of clay, loam, tree stumps, roots and other
deleterious materials or organic matter, and shall contain no ice or snow.

The materials to be used for the KM105 Pond construction are listed below. Grain size specifications, and
material placement and compaction requirements are provided on Drawing 410.

e Rockfill - To be used for the pond embankments and for the outer layer overlying the lined abutments.

e Transition Zone 2 - To be used as a transition layer between the Rockfill and Transition Zone 1 materials
in the pond embankments.

e Transition Zone 1 - To be used as a transition layer between the Transition Zone 2 and Liner Bedding
materials in the pond embankments, and to build out the abutment ground slopes to 2H:1V as well as
a transition layer between the Liner Bedding and Rockfill for the abutments.

e Liner Bedding - To be used for anchor trench backfill and bedding material above and below the
non-woven geotextile.

e Screened Till - To be used for anchoring the geomembrane at the upstream toe of the embankments
and abutment slopes. If a suitable source of this material cannot be identified, options involving
bentonite treated soils will be considered.

e Coarse Riprap - To be used for the KM105 Sedimentation Pond Emergency Spillway inlet.

e Gabion Rockfill - To be used for the Emergency Spillway channel.

All materials shall be produced and sourced from an approved construction material source as required
under Water License No. 2AM-MRY1325-Ammendment No. 1 (NWB, 2015).

All construction materials must be maintained free of visible ice, snow and other deleterious materials prior
to placement.

Geotextiles and geomembranes must be protected from UV exposure, and stored and handled in
accordance with the manufacturer's recommendations.
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5.6 EMBANKMENT AND ABUTMENT LINING

Following foundation preparation, the KM105 Sedimentation Pond embankments will be constructed and
the abutments covered as described in Section 3.4 and as shown on the drawings. In addition, prior to
placement of the Liner Bedding layer, care must be taken to ensure that the final surface of the underlying
prepared foundation is smooth and uniform, and that no angular particles or voids are present which may
damage the geosynthetics.

The geomembrane and non-woven geotextile will be installed by a qualified installer and as described on
the drawings. Specifications for delivery, handling, storage, installation, inspection, testing and as-built
documentation are provided on Drawing 411. Layfield may provide additional technical specifications prior
to construction.

5.7 EMERGENCY SPILLWAY

The Emergency Spillway will be constructed as part of the Northwest Embankment construction. For the
spillway, non-woven geotextile and Coarse Riprap will be placed over the prepared foundation of the
spillway inlet base and side slopes. The spillway channel invert and side slopes will be formed by rockfilled
gabion baskets, filled with carefully placed rock. A levelling layer of Transition Zone 1 material will be placed
over the embankment Rockfill material in order to form a good working surface for the gabion baskets. A
boulder apron will be placed at the outlet of the spillway channel. Typical sections and details are provided
on Drawing 435.

5.8 MATERIALS AND QUANTITIES

A summary of materials and quantity estimates for construction of the Sedimentation Pond will be provided
separately. The materials and quantities will be based on the Drawings included herein. In general,
quantities will be estimated using neat line measurements from the Drawings and based on the typical
sections and details provided on the Drawings. No contingencies will be included.

5.9 CONSTRUCTION QUALITY ASSURANCE/QUALITY CONTROL (QA/QC)

Construction Quality Assurance/Quality Control (QA/QC) will be completed in general accordance with the
specifications for the Waste Rock Facility Pond Expansion (Golder, 2018c). Technical specifications
specific to the KM105 Pond have been provided as notes and details on the attached drawings. The
following general comments are provided relative to the QA/QC requirements:

e A gualified Engineer will oversee and document construction of the Sedimentation Pond. This will
include periodic site visits by a KP Engineer.

e Daily inspections will be carried out during construction to verify the suitability of the fill materials.

e The foundation must be approved and documented by the supervising Engineer prior to fill placement.

e Geosynthetic materials shall be installed as per the manufacturer's specifications and
recommendations. The geosynthetics contractor will be responsible for performing and documenting
the geosynthetics QC program.

e Qualified personnel will be responsible for conducting the QC testing and inspections required on all
placed and compacted fill materials.

e A qualified Engineer that is licensed in Nunavut will be responsible for preparing and sealing as-built
documentation for the completed work.

June 28, 2021 10 of 14 NB21-00655



() Knight Piésold

6.0 INSPECTIONS AND MAINTENANCE

Operation of the KM105 Sedimentation Pond will need to be closely monitored, especially during freshet
and rainfall events. The Sedimentation Pond will need to be emptied in a timely manner following a runoff
event or during freshet such that the pond is empty during normal operating conditions. Ongoing inspections
and maintenance will be required to ensure that the pond is being operated as designed and that the water
removal system and Emergency Spillway are performing as designed. The recommended inspections are
described below:

e As required, based on Baffinland’s standard operating procedures (in progress):
o Inspect the safety berms along the pond embankment crests to ensure they are in good condition
and maintain their design configuration.
o Inspect the lined embankments and abutments to ensure there is no erosion of the fill materials,
and the embankments, abutments and spillway are performing as designed.
o Inspect the water removal system to ensure each component is performing as designed.

e Prior to Freshet, Following Freshet and After Any Large Storm Event:

o Inspect the embankments and lined/covered natural slopes to ensure there is no erosion or
displacement of the embankments, and that no material is blocking flow in the pond. Complete any
and all repairs as necessary.

o Inspect the spillway to ensure it is performing as designed.

Inspect the water removal system to ensure each component is performing as designed.

e Biannually:

o In accordance with Part D., Clause 18 of the Mary River Project Water License (NWB, 2015),
“inspections of earthworks and geological and hydrological regimes of the Project” will be
conducted “biannually during the summer or as otherwise approved by the Board in writing. These
inspections shall be conducted by a Geotechnical Engineer...”.

Any holes, leaks, erosion, areas of settlement, etc., noted during the abovementioned inspections, or at
any other time, must be repaired as soon as it is feasible to do so. Periodic maintenance will likely be
required to repair any fill materials or natural slopes which may have eroded, sloughed or settled.
Maintenance may include placing rockfill or riprap to stabilize those areas.

Sediment which accumulates in the pond will need to be removed on a regular basis and must not be
allowed to accumulate to any great amount (i.e., less than 1 m deep in the lowest area of the pond).

Removal of sediment and water which accumulates in the pond will be described in the forthcoming
Operations, Maintenance and Surveillance (OMS) manual.

7.0 CLOSING

We trust that this letter provides you with the information you require for the KM105 Sedimentation Pond at
this time. Please feel free to contact us if you require any additional information.
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TABLE 1

BAFFINLAND IRON MINES CORPORATION
MARY RIVER PROJECT

KM105 SEDIMENTATION POND DESIGN BRIEF AND ISSUED FOR CONSTRUCTION DRAWINGS
DESIGN CRITERIA

Print Jun-29-21 14:13:46

Item No. Item Design Criteria Reference
1.0 GENERAL
1.1|Regulatory e Water Licence No. 2AM-MRY 1325 Amendment No. 1, including Phase 2 Amendment Application NWB, 2015
e Nunavut Mine Health and Safety Act and Regulations MHSA, 2011
e Nunavut Waters and Surface Rights Tribunal Act and Nunavut Waters Regulations NWNSRTA, 2018
e Metal and Diamond Mining Effluent Regulations MDMER, 2018
e Fisheries Act Fisheries Act, 2016
1.2|Guidelines and Reference e Civil Design Philosophy and Criteria Hatch, 2013 and 2018
e Canadian Dam Association's Dam Safety Guidelines CDA, 2007, 2013 and 2019
2.0 WATER MANAGEMENT
2.1|General e Contact water will be directed to sedimentation ponds using berms/ditches -
e Sedimentation ponds will manage runoff from disturbed areas (contact water).
. Clean runoff (non-contact water) will be diverted around sedimentation ponds using diversion berms/ditches if :
possible/feasible
Ultimate water management system will be sized to manage runoff from the 1 in 50-year, 3-day snowmelt and rainfall
Design Storm Events and event (116 mm). The KM105 Pond is capable of managing approximately 60% of the runoff reporting to the KM105 Pond ’ .
22|, I . . . L : : . KP Estimate; Golder, 2018
Discharge Criteria area as a result of this event based on the current active mining area extent, increasing to approximately 85% once the
ultimate open pit has been developed.
Emergency spillways for sedimentation ponds will be sized to convey Inflow Design Flood (IDF) flows as required by
e CDA, based on Dam Hazard Classification or the Civil Design Philosophy (flood resulting from the 1 in 200-year, 24-hour CDA, 2019; Hatch, 2013 and 2018; KP, 2012
event (71 mm), whichever is greater
The discharge limit for TSS released from sedimentation ponds is TSS <30 mg/L (single sample) and <15 mg/L (monthly
e average). Settling aids such as flocculants or geotubes will be used to meet discharge limits if the settling velocities Type A Water Licence (NWB, 2015)
cannot be met in the ponds.
2.3|Hydrological Parameters e Catchment areas estimated from mapping provided by Baffinland Baffinland, 2019, 2020 and 2021
o Runoff Coefficients: 1.0 for frozen, undisturbed and disturbed areas KP Estimate
e SCS Curve Number:
o Buildings, Prepared Ground Surfaces (including Mine Haul Road): 97 Golder, 2018a; KP Estimate
o Non-Contact/Upstream (Frozen Tundra): 90 KP Estimate
e Time of Concentration Method:
o Disturbed Areas: Kirpich (1940) KP Estimate
o Upstream Areas: USDA SCS (1972) KP Estimate
e Rainfall Distribution: SCS Type | KP Estimate
3.0 SEDIMENTATION PONDS
3.1|Geometry e Embankment Side Slopes: 3H:1V (upstream); 2H:1V (downstream) (or flatter) KP Estimate
e Embankment Crest Width: 6 m (minimum) KP Estimate
e Dry Freeboard: 0.5 m (above peak IDF water level) KP Estimate
e Wet Freeboard: 1 m KP Estimate
e Sediment Storage: approximately 0.5 to 1 m deep KP Estimate
e Minimum set back of 31 m from the high-water mark of nearby waterbodies Type A Water Licence (NWB, 2015)
3.2|Liner e Geomembrane Liner: Layfield's EL6060, 60 mil low linear density polyethylene geomembrane Baffinland
e Liner Installation: Liner to be pre-welded in large panels as feasible Baffinland
e Non-Woven Geotextile: Layfield's LP7, 7 oz/yd® Baffinland
3.3|Water Removal Systems e Sedimentation Ponds: Water will be removed from sedimentation ponds as follows:
o Runoff cpntalned belon the splIIV\(ay invert will pe pumped to water treatment or will be treated in the pond and pumped Golder, 2018a: KP Estimate
to the environment once it meets discharge requirements
o Runoff from events larger than the pond storage capacity but less than or equal to the IDF will be conveyed to the KP Estimate
environment via the emergency spillway
e Emergency spillways for sedimentation ponds will have the following configuration:
o Shape: Trapezoidal or rectangular cross section KP Estimate
o Depth:upto 1.5 m KP Estimate
o Side Slopes: 2H:1V or vertical KP Estimate
o Minimum slope in the direction of flow of 1% KP Estimate
3.4|Stability e Factors of Safety: CDA, 2007, 2013 and 2019
o Static: 1.5 (overall embankment stability); 1.3 (slip surface along geomembrane)
o Pseudo-Static: 1.0
o Post-Earthquake: N/A
P . - Embankments to be designed to withstand Annual Exceedance Probability (AEP) Earthquake, 1 in 2,475 year with Peak
8.5|Seismic Design Criteria ® Ground Acceleration (PG?A) of 0.094g; based on Dam Hazard Classiﬁcatign(of "H)igh" ‘ g CDA, 2013 and 2019, and NRCC, 2015
4.0 CONSTRUCTION
4.1|General e During construction, sediment and erosion control measures will be used as outlined in the following:
o Environmental Protection Plan Baffinland, 2016a
o Surface Water and Aquatic Ecosystems Management Plan Baffinland, 2016b
4.2|Source of Materials e Approved sources following Water Licence No. 2AM-MRY 1325 Amendment No. 1 NWB, 2014
4.3|Quality of Materials e Clean, free of debris and organics KP Estimate
4.4|Description of Materials e Potential Construction Materials (to be confirmed with Baffinland and design analyses):

0 500 mm Minus Rockfill: Well graded; consisting of hard, durable, fresh rockfill

Baffinland, 2021

o Transition Zone 2: Well graded, 150 mm minus processed rockfill

Baffinland, 2021

o Transition Zone 1: 32 mm minus medium sand and gravel, locally borrowed and processed

Baffinland, 2021

o Liner Bedding: 19 mm minus sand and gravel

Baffinland, 2021

o Glacial Till: 38 mm minus till, locally borrowed

KP Estimate

o Gabion Rockfill: Stone size 120 to 250 mm; D5y of 190 mm

KP Estimate; Macafferri

o Riprap: Maximum particle diameter not exceeding one and a half times the specified D5, value, well graded, with a fines
content not exceeding 5%

KP Estimate (based on Golder, 2018b)

- Fine Riprap: Dsg of 150 mm

- Coarse Riprap: Ds, of 300 mm
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TABLE 4

BAFFINLAND IRON MINES CORPORATION
MARY RIVER PROJECT

KM105 SEDIMENTATION POND DESIGN BRIEF AND ISSUED FOR CONSTRUCTION DRAWINGS
SUMMARY OF MATERIAL PARAMETERS FOR SLOPE STABILITY ANALYSES

Print Jun-29-21 14:18:28

Unit Weight Cohesion Effective Friction Angle

Material Description
(kN/m®) (kPa) )

Sand Bedding/Geomembrane Interface 21 0 18
Geotextile/Geomembrane Interface 21 0 8
Rockfill 21 0 Shear Normal Function !
Glacial Till 19 0 34
Bedrock Impenetrable

1:\1\02\00181\71\A\Data\Work Files\WF15 - KM105 Pond Stability\[Summary Tables and Figures -2021-06-29.xlsm]Table 4 Materials

NOTES:

1. A SHEAR NORMAL FUNCTION BASED ON AVERAGE VALUES (LEPS, 1970; MODIFIED BY YAMAGUCHI ET AL., 2009) WAS USED TO MODEL
THE SHEAR STRENGTH OF THE ROCKFILL. THE FUNCTION REPRESENTS A FRICTION ANGLE OF 35° TO 49°, DEPENDENT ON NORMAL
STRESS.
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TABLE 5

BAFFINLAND IRON MINES CORPORATION
MARY RIVER PROJECT

KM105 SEDIMENTATION POND DESIGN BRIEF AND ISSUED FOR CONSTRUCTION DRAWINGS
SUMMARY OF SLOPE STABILITY ANALYSES RESULTS

Print Jun-29-21 14:20:36

Factor of Safety (FoS) - Static Conditions Factor of Safety (FoS) - Pseudo-Static Conditions
Downstream Upstream Slope, Upstream Slope, Along Geomembrane Downstream Upstream Slope, Along Geomembrane
Section Slope, Overall Overall (Target 1.3) Slope, Overall Ovli':::lr?:nn:):rll(l)('r)nee’n ¢ (Target 1.0)
Embankment Embankment Embankment
(Target 1.5) (Target 1.5) Processed Sand Geotextile (Target 1.0) (Target 1.0) Processed Sand Geotextile
South Embankment - Liner at 2.5H:1V
Downstream 2H:1V, Upstream 2.5H:1V 3.6 2.6 1.2 0.8 2.7 2.0 1.0 0.7
Downstream 2H:1V, Upstream 2.7H:1V 3.6 3.0 1.5 1.1 2.7 2.3 1.2 0.9
Downstream 2H:1V, Upstream 3.0H:1V 3.6 31 1.8 1.4 2.7 24 1.4 1.1
Northwest Embankment - Liner at 2.5H:1V
Downstream 2H:1V, Upstream 2.5H:1V 2.2 3.0 1.1 0.7 1.8 2.3 0.9 0.6
Downstream 2H:1V, Upstream 2.7H:1V 2.2 3.1 1.3 0.9 1.8 24 1.1 0.8
Downstream 2H:1V, Upstream 3.0H:1V 2.2 3.2 1.7 1.3 1.8 24 1.4 1.1
Lined Abutment (Natural Slope) - Liner at 2H:1V
Upstream 2.0H:1V - 1.7 11 0.8 - 1.4 0.9 0.7
Upstream 2.5H:1V - 2.4 2.0 1.7 - 1.8 1.6 1.4

1:\1\02\00181\71\A\Data\Work Files\WF 15 - KM105 Pond Stability\[Summary Tables and Figures -2021-06-29.xIsm]Table 5 - Summary

NOTES:

1. STABILITY ANALYSES COMPLETED USING SLOPE/W® (GEO-SLOPE, 2019).

2. STABILITY ANALYSES BASED ON 2H:1V DOWNSTREAM SLOPES AND VARIABLE UPSTREAM SLOPES.
3. EMBANKMENT CREST WIDTH OF APPROXIMATELY 12 m.

4. MAXIMUM POND ELEVATION IS 220.5 m.

5. AHORIZONTAL SEISMIC COEFFICIENT OF 0.094g WAS APPLIED TO THE PSEUDO-STATIC ANALYSIS.
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CURRENT MINE AREA FROM THE WASTE DUMP TO THE CRUSHER PAD, AND
THE DITCHES ALONG THE HAUL ROAD PROVIDED BY BIM (MARCH 12, 2018).

MINE HAUL ROAD AS-BUILT PROVIDED BY BAFFINLAND IRON MINES
CORPORATION (MAY 2021).

ALL OTHER SITE INFRASTRUCTURE PROVIDED BY HATCH (AUGUST 2, 2016)
AND SIMPLIFIED BY KP STAFF (JANUARY 2018).

LOCATIONS AND DETAILS OF PROPOSED WATER MANAGEMENT MEASURES
TO BE CONFIRMED BASED ON ACTUAL SITE CONDITIONS.

ALL INFRASTRUCTURE SHOWN IS PROPOSED UNLESS NOTED OTHERWISE.
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1. EMBANKMENT SIDE SLOPES ARE 2H:1V DOWNSTREAM AND 3H:1V UPSTREAM.

BAFFINLAND IRON MINES CORPORATION

2. CRESTWIDTH IS 12.1 m.

MARY RIVER PROJECT

3. SEDIMENT DEPOSITS NOT SHOWN IN POND.
4. UPSTREAM SLOPE MODELLED WITH THE RESERVOIR LEVEL EMPTY.
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2. CRESTWIDTH IS 12.1 m.

3. SEDIMENT DEPOSITS NOT SHOWN IN POND.

4. UPSTREAM SLOPE MODELLED WITH THE RESERVOIR LEVEL EMPTY.

5. AHORIZONTAL SEISMIC COEFFICIENT OF 0.094g IS APPLIED TO THE PSEUDO-STATIC ANALYSIS.
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1. EMBANKMENT SIDE SLOPES ARE 2H:1V DOWNSTREAM AND 3H:1V UPSTREAM.

2. CREST WIDTH IS 12.1 m.

3. SEDIMENT DEPOSITS NOT SHOWN IN POND.

4. DOWNSTREAM SLOPE MODELLED AT THE MAXIMUM FILLING LEVEL OF 220.5 m.

5. AHORIZONTAL SEISMIC COEFFICIENT OF 0.094g IS APPLIED TO THE PSEUDO-STATIC ANALYSIS.
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3. SEDIMENT DEPOSITS NOT SHOWN IN POND.
KM105 SEDIMENTATION POND
4. UPSTREAM SLOPE MODELLED WITH THE RESERVOIR LEVEL EMPTY. SLOPE STABILITY RESULTS
5. A HORIZONTAL SEISMIC COEFFICIENT OF 0.094g IS APPLIED TO THE PSEUDO-STATIC ANALYSIS. NORTHWEST EMBANKMENT - SHEET 2 OF 3
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1. EMBANKMENT SIDE SLOPES ARE 2H:1V DOWNSTREAM AND 3H:1V UPSTREAM.

2. CREST WIDTH IS 12.1 m.

3. SEDIMENT DEPOSITS NOT SHOWN IN POND.

4. DOWNSTREAM SLOPE MODELLED AT THE MAXIMUM FILLING LEVEL OF 220.5 m.
5. AHORIZONTAL SEISMIC COEFFICIENT OF 0.094g IS APPLIED TO THE PSEUDO-STATIC ANALYSIS.
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1. EMBANKMENT SIDE SLOPE IS 2.5H:1V.
2. SLOPE MODELLED WITH THE RESERVOIR LEVEL EMPTY.
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2. SLOPE MODELLED WITH THE RESERVOIR LEVEL EMPTY.

3. AHORIZONTAL SEISMIC COEFFICIENT OF 0.094g IS APPLIED TO THE

PSEUDO-STATIC ANALYSIS.
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IMAGE FILE(S):

GEOSYNTHETICS:

CO-ORDINATION BETWEEN OWNER, ENGINEER AND CONTRACTOR

1. AFTER THE CONTRACTOR HAS COMPLETED PREPARING THE SUBGRADE SURFACE WHICH
WILL LIE DIRECTLY BELOW THE GEOSYNTHETICS, THE CONTRACTOR, ENGINEER AND
OWNER WILL VERIFY ACCEPTANCE BY SIGNING A FORM WHICH DESCRIBES THE EXTENT OF
THE AREA. AT THAT TIME, THE CONTRACTOR ASSUMES RESPONSIBILITY OF PROTECTING
THE APPROVED SURFACE, UNTIL IT IS COVERED WITH GEOSYNTHETICS.

2. ANY DAMAGE BY MECHANICAL MEANS CAUSED BY THE CONTRACTOR TO APPROVED
SUBGRADE AREAS SHALL BE REPAIRED TO THE SATISFACTION OF THE ENGINEER AT THE
EXPENSE OF THE CONTRACTOR. ANY DAMAGE CAUSED BY WEATHER TO APPROVED
SUBGRADE AREAS SHALL BE REPAIRED TO THE SATISFACTION OF THE ENGINEER AT THE
EXPENSE OF THE OWNER. ANY DAMAGE CAUSED BY WEATHER TO APPROVED SUBGRADE
AREAS RESULTING FROM WIND EROSION OR POOR SURFACE RUNOFF CONTROL (E.G.,
ALLOWING SURFACE RUNOFF ONTO APPROVED AREAS) AS A RESULT OF OPERATIONS OF
THE CONTRACTOR SHALL BE REPAIRED TO THE SATISFACTION OF THE ENGINEER AT THE
EXPENSE OF THE CONTRACTOR.

3. AFTER INSTALLATION OF THE GEOSYNTHETICS AND FINAL QUALITY CONTROL MEASURES
ARE COMPLETED BY THE CONTRACTOR, AREAS RECEIVING COVER MATERIAL SHALL BE
CLEARLY IDENTIFIED AND THE ENGINEER SHALL BE NOTIFIED FOR GEOSYNTHETICS
INSPECTION. UPON SIGNED ACCEPTANCE BY THE ENGINEER THAT THE GEOSYNTHETICS
HAVE BEEN INSTALLED IN ACCORDANCE WITH THE SPECIFICATIONS, IT WILL BE AVAILABLE
TO THE CONTRACTOR FOR PLACING THE COVER MATERIAL, WHERE APPLICABLE. AT THAT
TIME THE CONTRACTOR WILL ASSUME RESPONSIBILITY FOR MAINTAINING THE CONDITION
OF THE PORTION OF THE GEOSYNTHETICS UNTIL IT IS ADEQUATELY COVERED.

4. ANY DAMAGE TO PREVIOUSLY ACCEPTED GEOSYNTHETICS AS A RESULT OF THE
CONTRACTOR'S OPERATION WILL BE REPAIRED TO THE SATISFACTION OF THE ENGINEER
AT THE CONTRACTOR'S EXPENSE.

5. IN THE EVENT OF CONTRADICTION OR CONFLICT BETWEEN PARTIES MENTIONED ABOVE,
QUESTIONS WILL BE TAKEN TO THE ENGINEER AND OWNER FOR FINAL DECISION.

SUBGRADE PREPARATION

1. SUBGRADE PREPARATION SHALL BE CARRIED OUT IN ACCORDANCE WITH THE
MANUFACTURER'S SPECIFICATIONS AND INSTALLATION GUIDELINES.

2. SUBGRADE PREPARATION OVER ROCK SURFACES SHALL REQUIRE THE REMOVAL OF ANY
PROTRUDING OBJECT SUCH THAT A SMOOTH GEOMEMBRANE SURFACE IS PROVIDED. NO
OVERHANGS, PROTRUSIONS, OR LEDGES OF MORE THAN 0.1 m IN HEIGHT SHALL BE
ACCEPTED.

3. PLACEMENT AND COMPACTION OF BEDDING OVER EXPOSED BEDROCK SURFACES SHALL
BE CONDUCTED USING PLACEMENT AND COMPACTION METHODS TO SUIT THE SPECIFIC
FIELD CONDITIONS. WHERE COMPACTION WITH A STANDARD VIBRATORY ROLLER IS NOT
POSSIBLE, ALTERNATIVE COMPACTION EQUIPMENT MAY BE ACCEPTED. THE PLACEMENT
AND COMPACTION METHODS MUST BE SUBMITTED TO THE ENGINEER FOR APPROVAL
PRIOR TO THEIR IMPLEMENTATION.

DELIVERY, HANDLING AND STORAGE

1. DELIVERY, HANDLING AND STORAGE OF GEOSYNTHETICS MATERIAL SHALL BE IN
ACCORDANCE WITH THE MANUFACTURER'’S PRINTED INSTRUCTIONS.

GEOSYNTHETICS INSTALLATION

1. THE GEOMEMBRANE SHALL BE 60 mil. SMOOTH LINEAR LOW DENSITY POLYETHYLENE
(ENVIROLINER EL 6060). THE GEOTEXTILE SHALL BE LP7, 7 oz/yd®, OR APPROVED
EQUIVALENT AND SHALL BE INSTALLED IN INTIMATE CONTACT WITH THE GEOMEMBRANE.

2. THE GEOTEXTILE AND GEOMEMBRANE SHALL BE HANDLED IN SUCH A MANNER AS TO
ENSURE THAT IT IS NOT DAMAGED IN ANY WAY. THE MATERIALS SHALL BE STORED
INDOORS AT TEMPERATURES ABOVE 0 DEGREES CELSIUS PRIOR TO PLACEMENT. SHOULD
THE CONTRACTOR DAMAGE THE GEOSYNTHETICS TO THE EXTENT THAT IT IS NO LONGER
USABLE AS DETERMINED BY THESE SPECIFICATIONS OR BY THE ENGINEER, THE
CONTRACTOR SHALL REPLACE THE GEOSYNTHETICS AT THEIR EXPENSE.

3. THE SUBGRADE UNDERLYING THE GEOSYNTHETICS SHALL BE APPROVED BY THE
ENGINEER AND SHALL BE SMOOTH AND FREE OF RUTS OR PROTRUSIONS WHICH COULD
DAMAGE THE GEOSYNTHETICS. THE GEOTEXTILE AND GEOMEMBRANE SHALL BE LAID
FLAT AND SMOOTH SO THAT THEY ARE IN DIRECT CONTACT WITH THE SUBGRADE. THE
GEOSYNTHETICS SHALL BE FREE OF TENSILE STRESSES, FOLDS AND WRINKLES SO THAT
THE OVERLYING MATERIALS WILL NOT EXCESSIVELY STRETCH OR TEAR THE FABRIC. ON
SLOPES STEEPER THAN 10H:1V, THE GEOTEXTILE SHALL BE LAID WITH THE MACHINE
DIRECTION OF THE FABRIC PARALLEL TO THE SLOPE DIRECTION. ANCHORING OF THE
TERMINAL ENDS OF THE GEOTEXTILE AND GEOMEMBRANE SHALL BE ACCOMPLISHED
THROUGH THE USE OF ANCHOR TRENCHES, ANCHOR BERMS OR APRONS AT THE CREST
AND TOE OF THE SLOPE. THE GEOTEXTILE AND GEOMEMBRANE SHALL BE PLACED
DIRECTLY ON THE PREPARED SUBGRADE WITH SEAMS UPWARD AND SHALL EXTEND FOR A
MINIMUM OF 0.9 m PAST THE DESIGNED SLOPE TOE.

4. SUCCESSIVE AND ADJACENT GEOTEXTILE SHEETS SHALL BE OVERLAPPED A MINIMUM OF
0.15 m IN SUCH A MANNER THAT THE UPSTREAM SHEET IS PLACED OVER THE
DOWNSTREAM SHEET AND/OR THE UPSLOPE OVER THE DOWNSLOPE.

5. THE GEOSYNTHETICS SHALL BE COVERED AS SOON AS POSSIBLE AFTER INSTALLATION
AND APPROVAL. INSTALLED GEOSYTHETICS SHALL NOT BE LEFT EXPOSED FOR MORE
THAN 15 DAYS. MATERIAL OVERLAYING THE GEOSYTHETICS SHALL BE CAREFULLY PLACED
TO AVOID WRINKLING OR DAMAGE TO THE GEOSYNTHETICS. THE OVERLAYING MATERIAL
PLACEMENT SHALL BEGIN AT THE TOE AND PROCEED UP THE SLOPE. ANY SEAMS THAT
ARE FLAWED SHALL BE REPAIRED BY THE CONTRACTOR AT THEIR EXPENSE.

6. UNLESS OTHERWISE NOTED INSTALLATION OF GEOSYNTHETICS SHALL BE IN
ACCORDANCE WITH THE FOLLOWING:

* INTERNATIONAL ASSOCIATION OF GEOSYNTHETICS INSTALLERS - "GUIDELINES FOR
INSTALLATION OF FACTORY FABRICATED HEAVY WEIGHT >0.64 mm (25 mil) THICKNESS
FABRIC - SUPPORTED GEOMEMBRANES" (NOVEMBER 2015)

+ APPLICABLE GEOSYNTHETICS RESEARCH INSTITUTE STANDARDS.

7. THE CONTRACTOR SHALL PROVIDE A WRITTEN GUARANTEE COVERING MATERIALS AND
ALL WORKMANSHIP AS WELL AS DEGRADATION DUE TO ULTRAVIOLET LIGHT FOR EXPOSED
AREAS. THE MATERIAL SHALL BE WARRANTED AGAINST MANUFACTURER'S DEFECTS FOR
A PERIOD OF 5 YEARS FROM THE DATE OF INSTALLATION. THE INSTALLATION SHALL BE
WARRANTED AGAINST DEFECTS IN WORKMANSHIP FOR A PERIOD OF 2 YEARS FROM THE
DATE OF INSTALLATION.

THE GEOSYNTHETICS SHALL BE INSTALLED ON THE AREA SHOWN ON THE DRAWINGS OR
AS DIRECTED BY THE ENGINEER.

PRIOR TO DEPLOYMENT OF THE GEOSYNTHETICS, THE CONTRACTOR, WITH THE OWNER
AND ENGINEER SHALL INSPECT, CERTIFY, AND ACCEPT ALL SURFACES ON WHICH THE
GEOTEXTILE AND GEOMEMBRANE IS TO BE PLACED TO ENSURE CONFORMANCE WITH THE
DESIGN AND SPECIFICATIONS. SURFACES NOT IN COMPLIANCE WITH THE SPECIFICATIONS
SHALL BE RECTIFIED BY THE CONTRACTOR. ACCEPTANCE OF THE ANCHOR TRENCHES
FOR PLACEMENT OF THE GEOMEMBRANE SHALL BE INCLUDED IN THE SURFACE
PREPARATION ACCEPTANCE.

. THE CONTRACTOR SHALL PROVIDE THE ENGINEER WITH A FINAL PANEL LAYOUT DRAWING,

AND HARDCOPY FORMATS, AT LEAST ONE WEEK PRIOR TO PLACING THE GEOMEMBRANE.
NO HORIZONTAL SEAMS ON A SLOPE WILL BE ACCEPTED. NO GEOSYNTHETICS SHALL BE
INSTALLED WITHOUT PRIOR APPROVAL BY THE ENGINEER OF THE PROPOSED LAYOUT.

. THE GEOSYNTHETICS WILL BE PLACED USING METHODS AND PROCEDURES THAT ENSURE

A MINIMUM OF HANDLING. THE INSTALLER SHALL PROVIDE ADEQUATE TEMPORARY
ANCHORING DEVICES TO PREVENT DAMAGE DUE TO WINDS.

. THE GEOSYNTHETICS SHALL BE INSTALLED IN A RELAXED CONDITION AND SHALL BE FREE

OF TENSION OR STRESS UPON COMPLETION OF THE INSTALLATION. ALL NECESSARY
PRECAUTIONS, INCLUDING PROVISIONS FOR INSTALLING EXTRA MATERIAL, SHALL BE
TAKEN TO AVOID TRAMPOLINING OF ANY GEOMEMBRANE WHICH MAY REMAIN EXPOSED.

. SEAMS SHALL BE MADE BY LAPPING THE UPSLOPE MATERIAL OVER THE DOWNSLOPE

MATERIAL WITH SUFFICIENT OVERLAP. A MINIMUM OF 1 m IS REQUIRED FROM THE TOE OF
THE SLOPE TO ANY HORIZONTAL SEAM ON FLAT AREAS.

. EXTREME CARE SHALL BE TAKEN BY THE CONTRACTOR IN THE PREPARATION OF THE

AREAS TO BE WELDED. THE AREAS TO BE WELDED SHALL BE CLEANED AND PREPARED
ACCORDING TO THE APPROVED PROCEDURES, AND ALL SHEETING SHALL BE WELDED
TOGETHER BY THERMAL METHODS.

. THE WELDING EQUIPMENT USED SHALL BE CAPABLE OF CONTINUOUSLY MONITORING AND

CONTROLLING THE TEMPERATURES IN THE ZONE OF CONTACT WHERE THE MACHINE IS
ACTUALLY FUSING THE GEOMEMBRANE MATERIAL, TO ENSURE CHANGES IN WEATHER
CONDITIONS WILL NOT AFFECT THE INTEGRITY OF THE WELD.

. NO “FISH MOUTHS” SHALL BE ALLOWED WITHIN THE SEAM AREA. WHERE “FISH MOUTHS”

OCCUR, THE MATERIAL SHALL BE CUT, OVERLAPPED, AND EXTRUSION WELDED. ALL
WELDS ON COMPLETION OF THE WORK SHALL BE TIGHTLY BONDED. ANY GEOMEMBRANE
AREA SHOWING DISTRESS DUE TO EXCESSIVE SCUFFING OR PUNCTURE DURING
INSTALLATION BE REPLACED OR REPAIRED AT THE CONTRACTOR'S EXPENSE.

. THE CONTRACTOR SHALL TAKE INTO ACCOUNT THAT RAPID WEATHER CHANGES ARE VERY

POSSIBLE, RESULTING IN DELAYS IN CONSTRUCTION OF FIELD SEAMS. JOINTING OF
PANELS AND REPAIRS WILL ONLY BE PERMITTED UNDER WEATHER CONDITIONS ALLOWING
SUCH WORK WITHIN THE WARRANTY LIMITS IMPOSED BY THE GEOMEMBRANE
MANUFACTURER.

FIELD SEAM INSPECTION AND TESTING

1.

A MAXIMUM EFFORT SHALL BE MADE TO INSTALL A PERFECT LINER SYSTEM. THIS MEANS
THAT ALL SEAMS COMPLETED IN THE FIELD, PATCHES AND EXTRUSIONS SHALL BE
INSPECTED, TESTED AND RECORDED.

A QUALITY CONTROL TECHNICIAN SHALL INSPECT EACH SEAM, MARKING HIS/HER INITIALS
AND THE DATE INSPECTED AT THE END OF EACH PANEL. ANY AREA SHOWING A DEFECT
SHALL BE MARKED AND REPAIRED IN ACCORDANCE WITH APPLICABLE GEOMEMBRANE
REPAIR PROCEDURES.

ALL FIELD SAMPLING AND TESTING SHALL BE DONE BY THE CONTRACTOR AS APPROVED
BY THE ENGINEER.

THE FIELD INSTALLATION TESTING PROGRAM SHALL CONSIST OF PERIODIC VISUAL
OBSERVATIONS, CONTINUITY, AND STRENGTH TESTS. THESE INSPECTIONS AND TESTS
ARE TO BE MADE ROUTINELY AND ARE REQUIRED REGARDLESS OF OTHER TYPES OF
TESTING THAT MAY BE COMPLETED. THE INSTALLER SHALL PERFORM QUALITY CONTROL
TESTING ACCORDING TO THE TYPES AND FREQUENCY INDICATED BELOW.

a) VISUAL OBSERVATIONS ARE TO BE MADE ROUTINELY AND SHALL INCLUDE THE
FOLLOWING:
* VISUALLY CHECK FIELD SEAMS FOR SQUEEZE OUT, FOOT PRINT, MELT AND OVERLAP
« CHECK MACHINES FOR CLEANNESS, TEMPERATURE AND RELATED ITEMS.
« ANY AREA OF THE SEAM OR PANEL SHOWING A DEFECT SHALL BE MARKED AND
REPAIRED IN ACCORDANCE WITH THE APPLICABLE REPAIR PROCEDURES.

b) CONTINUITY TESTING IS REQUIRED FOR ALL FIELD SEAMS AND REPAIRED AREAS.
INTER-SEAM PRESSURE OR “AIR TESTING” AND TESTING USING VACUUM BOX ARE
CONSIDERED ACCEPTABLE METHODS FOR CONTINUITY TESTING. THE TEST
PROCEDURE FOR INTER-SEAM PRESSURE OR AIR TESTING IS AS FOLLOWS:

« SEAL BOTH ENDS OF THE SEAM TO BE TESTED BY APPLYING HEAT TO THE END OF
THE SEAM UNTIL FLOW TEMPERATURE IS ACHIEVED. CLAMP OFF THE ENDS AND LET
COOL.

« INSERT A PRESSURE GAUGE/NEEDLE ASSEMBLY INTO THE END OF THE SEAM AND
SEAL.

« THE SEAM SHALL BE PRESSURIZED TO AN INITIAL START PRESSURE, MINIMUM 28 psi
AND MAXIMUM 30 psi.

* THE INITIAL START PRESSURE IS READ AFTER A 2-MINUTE RELAXING PERIOD, WHICH
ALLOWS THE AIR TO REACH AMBIENT GEOMEMBRANE TEMPERATURE; THE ENDING
PRESSURE IS READ AFTER 5 MINUTES.

« THE ALLOWABLE PRESSURE DROP IS 3 psi LESS THAN THE INITIAL START PRESSURE.

« THE RESULTS OF THE AIR TEST SHALL BE MARKED AT THE TEST LOCATION AND
SHALL BE RECORDED BY THE CONTRACTOR. IF THE TEST FAILS, THE LOCATION OF
THE LEAK SHALL BE FOUND AND REPAIRED AND RETESTED OR THE ENTIRE SEAM
SHALL BE REPAIRED AND RETESTED.

¢) THE TEST PROCEDURE FOR VACUUM BOX TESTING IS AS FOLLOWS:
* MIX A SOLUTION OF LIQUID DETERGENT AND WATER AND APPLY AN AMPLE AMOUNT
TO THE AREA TO BE TESTED. IF A SEAM CONTAINS EXCESS OVERLAP OR LOOSE
EDGES IT IS TO BE TRIMMED BEFORE TESTING.
« PLACE A TRANSLUCENT VACUUM BOX OVER THE AREA AND APPLY A SLIGHT
AMOUNT OF DOWNWARD PRESSURE TO THE BOX TO THE SEAL TO THE GEOMEMBRANE.
« APPLY A VACUUM (3 psi TO 5 psi) TO THE AREA. ANY LEAKS WILL BECOME VISIBLE
BY LARGE BUBBLES AND SHALL BE REPAIRED.

STRENGTH TESTS ON SEAMS SHALL BE CARRIED OUT ON SAMPLE COUPONS CUT FROM
THE INSTALLED GEOMEMBRANE IN ACCORDANCE WITH THE LATEST APPLICABLE
GEOSYNTHETIC RESEARCH INSTITUTE AND INTERNATIONAL ASSOCIATION OF
GEOSYNTHETICS INSTALLER'S GUIDELINES.

AS-BUILT DOCUMENTATION

THE CONTRACTOR SHALL PROVIDE THE OWNER AND ENGINEER WITH COPIES OF ALL THE
FABRICATION AND INSTALLATION TEST LOGS AND CONFORMANCE DATA INCLUDING:

* GEOSYNTHETIC CERTIFICATION

* DAILY PANEL PLACEMENT LOGS

+ AS-BUILT PANEL LAYOUT DRAWINGS
* SEAM CONTROL LOGS

+ CONSTRUCTION REPAIR REPORT

IN ADDITION, THE CONTRACTOR SHALL SUBMIT AS-BUILT DRAWINGS SHOWING THE
INSTALLED GEOMEMBRANE PANEL LAYOUT WITH EACH PANEL OR PORTION OF PANEL
IDENTIFIED BY THE MANUFACTURER'S IDENTIFICATION NUMBER. THE EXTENT OF THE
INSTALLED GEOSYNTHETICS AND LOCATIONS OF ALL TESTS SHALL BE IDENTIFIED ALONG
WITH LOCATIONS OF ANY REPAIRS. THE AS-BUILT DRAWINGS SHALL BE MADE AVAILABLE
ELECTRONICALLY TO THE OWNER AND ENGINEER IN A TIMELY FASHION AFTER THE WORK
IS COMPLETE.

NOTES:
THE DRAWING SHALL BE READ IN CONJUNCTION WITH THE ACCOMPANYING

1.

CONTRACT DOCUMENTS AND APPLICABLE TECHNICAL SPECIFICATIONS.
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NOTES:
1. COORDINATE GRID IS UTM NAD83, ZONE 17.
2. CONTOURS ARE IN METRES. CONTOUR INTERVAL IS 1m.

3. DETAILED WATER FROM EAGLE MAPPING (2005). CONTOURS PROVIDED BY
BAFFINLAND (2019).

4. CURRENT MINE AREA FROM THE WASTE DUMP TO THE CRUSHER PAD, AND
THE DITCHES ALONG THE HAUL ROAD PROVIDED BY BIM (MARCH 12, 2018).

5. MINE HAUL ROAD AS-BUILT PROVIDED BY BAFFINLAND IRON MINES
CORPORATION (MAY 2021).

6. ALL OTHER SITE INFRASTRUCTURE PROVIDED BY HATCH (AUGUST 2, 2016)
AND SIMPLIFIED BY KP STAFF (JANUARY 2018).
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7. LOCATIONS AND DETAILS OF PROPOSED WATER MANAGEMENT MEASURES
TO BE CONFIRMED BASED ON ACTUAL SITE CONDITIONS.

8. FINAL SLOPES TO BE TRIMMED TO THE LINES AND TOLERANCES INDICATED
ON DRAWINGS AND IN THE TECHNICAL SPECIFICATIONS.

9. ALL INFRASTRUCTURE SHOWN IS PROPOSED UNLESS NOTED OTHERWISE.

10. THE DRAWINGS SHALL BE READ IN CONJUNCTION WITH THE CONTRACT
DOCUMENTS AND APPLICABLE TECHNICAL SPECIFICATIONS.
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MEMORANDUM
Date: June 24, 2021 File No.: NB102-00181/71-A.01
Cont. No.: NB21-00559
To: Mr. Christopher Murray
Copy To: Mr. Connor Devereaux, Mr. Allan Knowlton
From: Toby Perkins
Re: Hydrology Assessment - Effects of Proposed Mine Site Water Management

Measures on Flows in Sheardown Lake Tributary 1 - Mary River Project

1.0 INTRODUCTION

Baffinland Iron Mines Corporation (Baffinland) recently commissioned the development of an Interim Water
Management Plan (WMP) for the Mine Site (KP, 2021). The Interim WMP proposed various measures to
manage erosion and sedimentation as well as mine effluents within the mine site.

Several proposed water management features are located within the Sheardown Lake Tributary 1 (SDLT-1)
catchment, including ponds that may discharge to SDLT-1 and diversions that will redirect flows either into
or out of the catchment. The pre-development SDLT-1 catchment is shown on Figure 1.

Knight Piésold Ltd. (KP) was requested by Baffinland to assess the effects of proposed mine site water
management measures on the flows in SDLT-1 relative to the effects predicted in the Final Environmental
Impact Statement (FEIS) for the Project (Baffinland, 2012).

2.0 BACKGROUND

The Approved Project involves the development of an open pit at Deposit No. 1. Water reporting to the pit
will be pumped to an East Pond located on the eastern side of the waste rock facility (WRF). Effluent in the
East Pond will be discharged to the fishless tributary of the Mary River (tributary F). Runoff from ore
stockpiles is discharged to the mainstem of the Mary River. The development of both facilities will direct
flow out of the SDLT-1 catchment. The FEIS predicted that 0.95 km? (26%) of catchment area will be
diverted out of the SDLT-1 catchment once the pit has been fully developed. The assessment determined
that flows would be reduced 27% on an annual basis relative to baseline as shown on Table 1. The flow
reduction is larger than the area reduction due to the predicted higher unit runoff from the pit area.

3.0 PROPOSED WATER MANAGEMENT MEASURES

The measures currently proposed in the Interim Water Management Plan (KP, 2021) are expected to impact
the magnitude and timing of flow at the outlet of SDLT-1 catchment differently than those predicted in the
FEIS (Baffinland, 2012). Key water management features that will affect streamflow in SDLT-1 are
summarized in Table 2.

Knight Piésold Ltd. | 1650 Main Street West | North Bay, Ontario | Canada, P1B 8G5
T +1 705 476 2165| E northbay@knightpiesold.com | www.knightpiesold.com



() knight Pi¢sold

CONSULTING

Table 1 FEIS Predictions of Flow Reduction in SDLT-1 (Baffinland, 2012)
Baseline SDLT-1 Diverted Diverted Sub- Chanae in
Upstream Catchment Activit Upstream catchment Mean I-?nnual
Catchment Area MAUR y Catchment Area MAUR Discharge (%)
Area (km?) (I/s/lkm?) Area (km?) (I/s/lkm?) ge (7

Open Pit -0.31 10 -12%
Mine
3.7 7.0t infrastructure -0.64 6 -15%
area
Total -0.95 ; 27%
Diversion

Note(s):

1. The mean annual unit runoff was estimated from measured data collected at various locations within the freshwater regional
study area, as presented in the Volume 7, Section 1 of the FEIS (Baffinland, 2012).

SDLT-1 catchment.

Table 2 Proposed Water Management Features
Infrastructure Description Change to SDLT-1
IMeasure
. e Water collected within the open pit is diverted
Open Pit A portion of the open pit is within the to Tributary F of the Mary River via the East

Pond and will reduce flows in SDLT-1.

Mine Haul Road
(MHR) Ditch

A ditch on the inside of the MHR will
convey runoff to KM105 Pond. The ditch
will be lined with non-woven geotextile
and riprap to avoid erosion. Existing
culverts under the MHR will be removed
or plugged.

The catchment of non-contact water
upgradient the MHR that currently reports to
the Mary River will be diverted to KM105
Pond and will be discharged to SDLT-1. This
will result in an increase in flows to SDLT-1.

KM105 Pond

Sedimentation ponds will be constructed
downstream MHR ditch and collect
upstream runoff. Each pond will be
sized to retain the design flood and
equipped with a pump and pipeline
system to drain the pond and
release the water to the environment
once settling has been achieved.

The pond is not expected to substantially
affect the magnitude of runoff to SDLT-1 but
will attenuate the water diverted from the
MHR and reduce peak flows. The pumped
release is expected to increase flows during
the period following high flows, when the
ponds are dewatered.

Mine Infrastructure
Area

Runoff from this area will report to the
proposed SDLT-1 Sedimentation Pond.
The SDLT-1 Sedimentation Pond will
discharge to the Mary River.

Water collected in the SDLT-1 Sedimentation
Pond will be diverted to Mary River and will
reduce flows in SDLT-1.

The pre-project (baseline) SDLT-1 catchment area is shown on Figure 1 and the areas affected by the
water management plan are shown on Figure 2. The proposed water management plan would result in
1.27 km? of catchment being diverted out and 1.15 km? added into the SDLT-1 catchment for a net reduction
in contributing area of 0.12 km? (3%). Based on the diversion areas and the unit runoff estimates for
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sub-catchments of SDLT-1 presented in Table 3, flows in SDLT-1 are expected to be reduced by
approximately 5% on an annual basis relative to baseline conditions.

Table 3 Flow Reduction Predictions in SDLT-1 for the Proposed Water Management Plan
Baseline SDLT-1 Diverted Diverted Sub- | ., .
Upstream Catchment Activit Upstream catchment | "~ - fnnual

Catchment Area MAUR y Catchment AreaMAUR | . rae (%)
Area (km?) (Is/ km?) (km?) (s/ km?) et
Open Pit -0.3 10 -10%
MHR Ditch 1.15 7.9 +31%
3.7 7.9 Mine
infrastructure -0.97 7.9 -26%
area
Total -0.12 - 5%
Diversion
Note(s):

1. The mean annual unit runoff (MAUR) at all areas except the Active Mining Area of 7.9 was estimated from updated hydrology
estimates for station HO5 (KP, 2017). This is an update from the MAUR value used in the FEIS and presented in Table 1.

2. The MAUR for the Active Mining Area is expected to be higher than other sub-catchments of SDLT-1 due to orographic
precipitation increase and was based on values presented in the FEIS (Baffinland, 2012).

40 CONCLUSION

The mining and water management plans presented in the FEIS was predicted to divert 27% of the annual
flows in SDLT-1 once the open pit reached its ultimate extent. The measures currently proposed in the
Interim Water Management Plan (KP, 2021) are predicted to reduce flows in SDLT-1 by 5% relative to
baseline. Thus, the proposed water management measures will result in an improvement relative to that of
the Approved Project.

5.0 REFERENCES

Baffinland Iron Mines Corporation (Baffinland), 2012. Mary River Project - Final Environmental Impact
Statement. February.

Knight Piésold Ltd. (KP), 2017. Hydrologic Assessment for Water Crossings - Proposed North Railway -
Phase 2 Proposal - Mary River Project. September 1. Ref. No. VA17-01009 (NB102-181/39).

Knight Piésold Ltd. (KP), 2021. Mary River Project - Mine Site Interim Water Management Plan. June 4.
Ref. No. NB102-181/63-1, Rev 1.
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6.0 CLOSING

We trust this meets with your present requirements. Please do not hesitate to contact the undersigned with
guestions.

Yours truly,
Knight Piésold Ltd.

Prepared: Reviewed:
Toby Perkins, M.A.Sc., P.Eng. Richard Cook, P.Geo. (Ltd.)
Senior Engineer Specialist Environmental Scientist |
Associate

Approval that this document adheres to the Knight Piésold Quality System:

Attachments:
Figure 1 Rev 0 SDLT-1 Baseline Catchment
Figure 2 Rev 0 SDLT-1 Catchment Changes due to Proposed Water Management Plan

/rac
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