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TBaffinland

1 INTRODUCTION

This Aquatic Effects Monitoring Plan (AEMP) describes how monitoring of the aquatic environment will be
undertaken at the Mary River Project. The AEMP was identified as a follow-up monitoring program in
Baffinland's Final Environmental Impact Statement (FEIS; Baffinland, 2012) and is prescribed by
Baffinland's Type A Water Licence No. 2AM-MRY 1325 Amendment No. 1. The AEMP is a monitoring
program designed to:

e Detect short-term and long-term effects of the Project’s activities on the aquatic environment resulting
from the Project;

e Evaluate the accuracy of impact predictions;

e Assess the effectiveness of planned mitigation measures; and

¢ Identify additional mitigation measures to avert or reduce unforeseen environmental effects.

The AEMP focuses on the key potential impacts to freshwater environment valued ecosystems
components (VECs), as identified in the FEIS and the Addendum to the FEIS (FEIS Addendum;
Baffinland, 2013a) for the Early Revenue Phase (ERP). The freshwater VECs are:

o Water quantity;
o Water and sediment quality; and
e Freshwater biota and fish habitat.

The AEMP has been structured to serve as an overarching ‘umbrella’ that conceptually provides an
opportunity to integrate results of individual but related aquatic monitoring programs. Table 1.1 describes
the organization of the AEMP document.

Table 1.1 AEMP Document Organization
Section Heading Description

1 Introduction The scope of the AEMP, the applicable regulatory requirements for an
AEMP, and consultation undertaken during its development.

2 Problem Formulation An overview of key issues and pathways in which the Project may affect
freshwater aquatic valued ecosystem components (VECs). Potential
issues and concerns are also presented by project component and water
management area.

3 AEMP-Related Programs A brief description of ongoing monitoring programs that are peripheral to
but may inform monitoring as part of the AEMP.

4 AEMP Component Studies | A summary of the various long-term and targeted component studies
included under the AEMP umbrella, for which detailed study designs are
presented in appendices.

5 Assessment Approach and | A description of the process used to develop benchmarks for comparison

Management Response for the various AEMP components (i.e., water, sediment, nutrients, and
biota) and the common approach to reviewing and assessing monitoring
data and implementing action if necessary.

6 Quality Assurance and | An overview of the QA/QC measures to be implemented in the collection of

Quality Control samples and the handling of data, for the various aquatic components.

7 Annual Reporting A description of the content and frequency of reporting under the AEMP

8 List of Contributors Key Baffinland staff and consultants involved in the development of the
AEMP
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Section | Heading Description

9 References Documents referenced in the report

The AEMP targets flows, water and sediment quality, primary productivity (phytoplankton), benthic
community structure and fish (specifically Arctic Char) within the streams and lakes potentially affected by
project activities. Development of individual monitoring programs/studies under the umbrella AEMP has
allowed for the application of a common platform in terms of study design and sampling protocols.

The following are the component studies that comprise the AEMP:

e Environmental Effects Monitoring (EEM) Program, as required under the Metal Mining Effluent
Regulations (MMER);

e Core Receiving Environment Monitoring Program (CREMP), which includes monitoring of the
core mine site area (water, sediment, benthic invertebrates and fish);

e Lake Sedimentation Monitoring Program, evaluating baseline and project-influenced lake
sedimentation rates;

e Dustfall Monitoring Program, evaluating dustfall rates in proximity to the road, port and mine; and

e Stream Diversion Barrier Study, an initial study evaluating potential for fish barriers under natural
conditions and due to Project-related stream diversions.

The EEM Program is a legal requirement of metal mines such as the Mary River mine. The Draft EEM
Cycle One Study Design has been included under the umbrella of the AEMP and follows a separate but
related regulatory function. Baffinland proposes to meet the requirements of the MMER on its own, but
report the outcome of EEM monitoring as part of the AEMP.

The CREMP forms the backbone of the AEMP. The CREMP is a detailed aquatics monitoring program
intended to complement and expand the scope of an EEM Program required under the MMER. The
CREMP is intended to monitor the effects of multiple stressors on the aquatic environment, including the
discharge of mine effluents and treated sewage effluent as well as ore dust deposition. The CREMP wiill
include the monitoring of water, sediment, phytoplankton, benthic invertebrates and fish in the mine site
area streams and lakes.

Specific effects monitoring (or targeted monitoring) is defined as monitoring conducted to address a
specific question or potential impact and/or studies that are relatively confined in terms of spatial and/or
temporal scope. Targeted environmental studies relate to specific environmental concerns that require
further investigation or follow-up but are not anticipated to be components of the core monitoring
program. The Lake Sedimentation Study, Dustfall Monitoring Program, and the Stream Diversion
Monitoring Study are such studies.

Stand-alone study designs have been prepared. These are briefly described in Section 4 and are
included in the appendices of this report. Table 1.2 lists and provides a description of the stand-alone
study designs and related technical support documents.

Monitoring prescribed under the related and water licence prescribed Surveillance Network
Program (SNP) focuses on detecting short-term project-related effects. The AEMP is designed to detect
project-related impacts at greater temporal and spatial scales that are ecologically relevant (i.e., on a
basin spatial scale).

The AEMP is a living document that is expected to be updated periodically throughout the life of the mine
to account for the close-out of shorter-term monitoring programs, changes in study designs that are
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driven by the findings of monitoring or changes to the Project, and new information in the field of aquatic
effects monitoring including updated toxicological data.

The AEMP components and the relationship of the AEMP to the Water Licence and other aquatic
monitoring activities are shown on Figure 1.1.

Table 1.2 AEMP Component Studies and Technical Support Documents
Appendix Document Title Description
Appendix A Draft EEM Cycle One Study Design A draft of the initial (cycle one) study design report,

which will be formally submitted to Environment
Canada 12 months from initial date when Mine was
subject to the Metal Mining Effluent Regulations

(MMER)
Appendix B Water and Sediment Quality Review and | Presents the water and sediment quality CREMP
CREMP Study Design including a review of the water and sediment quality

baseline
Appendix C Development of Water and Sediment | A technical document describing the process and

Quality Benchmarks for Application in | outcome for development of benchmarks for
Aquatic Effects Monitoring at the Mary | application in the water and sediment quality

River Project CREMP

Appendix D Core Receiving Environment Monitoring | Presents the freshwater biota CREMP including a
Program: Freshwater Biota review of the freshwater biota baseline

Appendix E Candidate Reference Lakes: Presents work completed to date on candidate

Preliminary Survey 2013 reference lakes, supporting the CREMP.

Appendix F Lake Sedimentation Monitoring Program | A targeted study on baseline and project-influences
lake sedimentation rates

Appendix G Dustfall Monitoring Program The dustfall monitoring program contained in the
Terrestrial Environment Management  and
Monitoring Plan (TEMMP; Baffinland, 2014)

Appendix H Initial Stream Diversion Barrier Study A targeted study on monitoring the effects of
Project-related Stream Diversion

1.1 WATER LICENCE REQUIREMENTS

The Nunavut Water Board (NWB) issued Type A Water Licence No: 2AM-MRY 1325 to Baffinland on June
10, 2013. The licence is valid for 12 years, expiring on June 10, 2025.

Part | of the licence outlines conditions related to general and aquatic effects monitoring. Part | (1)
approved with the issuance of the water licence for the construction phase of the Project an AEMP
Framework prepared in February 2013 (Baffinland, 2013b). Part | (1) also required Baffinland, upon
further consultation, submit a revised AEMP Framework that considered recommendations received
during the final technical review and public hearing during the water licensing process. An Updated AEMP
Framework was submitted to the Nunavut Water Board on November 29, 2013 (Baffinland, 2013c).

Part | (2) of the licence requires Baffinland to submit to the board for approval in writing an Aquatic Effects
Management Plan (AEMP) at least 60 days prior to commencing the operating phase of the project. This
document will be submitted to the NWB in fulfillment of this requirement.

On September 2, 2015 The Nunavut Water Board (NWB) issued the Type A Water Licence No: 2AM-
MRY1325 Amendment No.1 to Baffinland. The Amended Licence incorporates the entire scope of the
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Type “B” Water Licences Nos. 8BC-MRY1314 and 8BC-MRY 1416, issued to the Mary River Project for
construction and site preparation work; specific elements on the scope of Type “B” Licence No 2BE-
MRY1421, issued to the project for Exploration and Bulk Sample Programs; most of the scope of the
Amendment No.1 Application, which includes the Early Revenue Phase (ERP) activities and facilities.

Part I, Item 2 requires Baffinland to submit to the board for approval in writing a revised version of the
AEMP 60 days following the issuance of the Amended Type A Water Licence. The submission of this
document satisfies this condition once approved
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Figure 1.1 AEMP Components and Relationship to Other Monitoring Programs
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1.2 RELEVANT PROJECT CERTIFICATE CONDITIONS

NIRB issued Project Certificate No. 005 to Baffinland on December 28, 2012. Through 2013 and the first
half of 2014, Baffinland sought an amendment to its Project Certificate (PC) to allow for an Early Revenue
Phase (ERP) of the Project. At the time of writing, the NIRB Board and the federal Minister of Aboriginal
Affairs and Northern Development Canada (AANDC) have approved the Project in writing and
NIRB hosted a project certificate workshop. NIRB has issued a final hearing report for the ERP identifying
proposed amendments and additions to the terms and conditions in PC No. 005 (NIRB, 2014). Baffinland
anticipates that an amended PC will be received in the near future.

A number of Project Certificate terms and conditions (PC Conditions) relate to the protection of the
aquatic environment, namely #16 through 19 (hydrology and hydrogeology); #20 through 24 (ground and
surface waters); and #41 through 48 (freshwater aquatic environment including biota and habitat). PC
Conditions not captured directly by permits, licences, authorizations and approvals (including the Type A
Water Licence Amendment No. 1) have been incorporated into the various management plans required
by the Type A Water Licence Amendment No. 1 and/or the PC No.005.

PC Condition #21 relates specifically to the AEMP, and states the following (from NIRB, 2014):

The Proponent shall ensure that the scope of the Aquatic Effects Monitoring Plan (AEMP) includes, at a
minimum:

a. monitoring of non-point sources of discharge, selection of appropriate reference sites, measures to
ensure the collection of adequate baseline data and the mechanisms proposed to monitor and treat
runoff, and sample sediments; and

b. measures for dustfall monitoring designed as follows:
i. To establish a pre-trucking baseline and collect data during Project operation for comparison;

ii. To facilitate comparison with existing guidelines and potentially with thresholds to be established using
studies of Arctic char egg survival and/or other studies recommended by the Terrestrial Environment
Working Group (TEWG); and,

iii. To assess the seasonal deposition (rates, quantities) and chemical composition of dust entering
aquatic systems along representative distance transects at right angles to the Tote Road and radiating
outward from Milne Port and the Mine Site.

The AEMP addresses Part (a) of PC Condition #21. Part (b) overlaps with the current dustfall monitoring
program described in the TEMMP (Baffinland, 2014). The existing dustfall monitoring program from the
TEMMP is included in Appendix G. Interpretation of the dustfall monitoring data in relation to the aquatic
environment forms part of the lake sedimentation targeted study described in Section 4.3.1 and
Appendix F.

1.3 CONSULTATION DURING DEVELOPMENT OF THE AEMP

Baffinland would like to acknowledge the participation and contributions of a number of stakeholder
agencies in the development of this AEMP:

e Aboriginal Affairs and Northern Development Canada (AANDC);
e Canadian Northern Economic Development Agency (CanNor);
e Department of Fisheries and Oceans Canada (DFO);
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e Environment Canada (EC);
e Nunavut Water Board (NWB); and
¢ Qikigtani Inuit Association (QIA).

The above organizations were invited and participated in workshops and on-line presentations, and
reviewed various iterations of an AEMP Framework document that was circulated. Key consultation
activities in the development of this AEMP are listed in Table 1.3.

Table 1.3 Consultation during AEMP Development
Date Activity
July 6, 2012 Initial AEMP Consultation Meeting by WebEx

November 13, 2012

Conceptual Framework Development Workshop, 1-day workshop held in-person
and by WebEx at Hatch Associated Ltd. Offices in Mississauga

December 12, 2012

Draft AEMP Framework filed with NWB and circulated to interested parties

January 14-18, 2013

Technical Meetings on the Type A Water Licence Application, held in Pond Inlet

February 12, 2013

Second AEMP Framework Development Workshop, 1-day workshop held in-
person and by WebEx at Hatch Associated Ltd. Offices in Mississauga

February 26, 2013

AEMP Framework filed with NWB and circulated to interested parties

April 23-25, 2013

Final Hearings for the Type A Water Licence Application, held in Pond Inlet

November 15, 2013

Draft Updated AEMP Framework circulated to interested parties

November 21, 2013

WebEx Presentation on Draft Updated AEMP Framework with interested parties

November 29, 2013

Updated AEMP Framework filed with NWB and circulated to interested parties in
accordance with Part |, Section 1 of the Type A Water Licence

April 3, 2014

WebEx meeting presenting refined AEMP component study plans to appear in
this AEMP document

As mentioned above, Baffinland is grateful for the participation and contributions of the interested parties

listed above.
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2 PROBLEM FORMULATION

21 PROJECT DESCRIPTION

The Project is an iron ore mine with a production rate of 21.5 Mt/a, consisting of the following major

components:
e Milne Port;
¢ Mine Site;

e Railway; and
e Steensby Port.

Each development site (excluding the railway) will have all the facilities it needs to operate effectively
including maintenance and administrative buildings, warehouses and laydown areas, ore stockpiles and
associated runoff management facilities, camps, water supply, wastewater treatment plants, waste
management facilities including landfills, power generation, fuel depots, telecommunication facilities, and
airstrips.

Baffinland is approved to mine Deposit No. 1 at the mine site by open pit mining methods. Since the Mary
River iron ore is of a very high-grade, there is no need to have a process plant (or mill) on site, resulting in
no tailings being generated. As such, no tailings pond will be required. This is accomplished by crushing
and screening of the ore to produce two iron ore products:

e Lump ore — sized between 6.3 mm and 31.5 mm (about golf ball size); and
e Fine ore - sized less than 6.3 mm (about pea size).

Ore will be stockpiled at the mine site and transported either by truck to Milne Port or by railway to
Steensby Port. Ore handling facilities at the mine site will consist of the open pit, separate ore stockpiles
for the trucking and railway operations, and water management facilities to collect runoff from ore
stockpiles. Waste rock will be stockpiled in a single stockpile next to the open pit, and up to two ponds will
collect runoff from the stockpile. The trucking and railway operations will have separate ore stockpiles and
runoff collection ponds but will otherwise share common water management facilities and final discharge
points (Figure 2.1).

Mining began  September 2014 with a low-capital trucking operation involving the mining of 3.5 million
tonnes per annum (Mt/a) of iron ore being transported year-round by truck to Milne Port, with marine
shipping to market during the open water season. Ore handling facilities at Milne Port consist of truck
unloading facilities, ore stockpiles and ship-loading facilities at an ore dock. Runoff from the stockpile
area at Milne Port will be collected inponds that will discharge to the marine waters of Milne Inlet.
Environment Canada has advised Baffinland that the mine effluent discharge to Milne Inlet will not be
subject to the MMER, though the Fisheries Act still apply, including Section 36(3) regarding the
prohibition of discharges of a deleterious substance in waters frequented by fish (Anne Wilson,
pers.comm.) Monitoring of effects to the marine environment is beyond the scope of this AEMP.
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At some point in the future when the iron ore market and economic conditions for financing
capital-intensive projects improves, an 18 Mt/a railway operation will be constructed. This will involve the
construction and operation of a 149-km railway to Steensby Port. Steensby Port, once constructed, will be
equipped with a railway car dumper and associated conveying equipment, an ore stockpile, and
ship-loading facilities to load ore onto ice-breaking ore carriers.

Shipping of ore from Steensby Port will take place year-round. Runoff from the ore stockpile at Steensby
Port will be collected and discharged to the marine waters in Steensby Inlet. Environment Canada
similarly advised that the mine effluent discharge to marine waters from the ore stockpile at Steensby Port
would not be subject to the MMER but would otherwise be subject to the Fisheries Act.

A number of proven mitigation measures have been included in the Project to reduce potential effects on
water quality, freshwater fish, fish habitat, and other aquatic organisms. At each of the ore handling
locations, crushers and screens will be installed inside buildings, and conveyors will be covered and
equipped with wind ventilation hoods to reduce wind exposure and the potential for dust generation. All
ventilation ducts will be routed to dust collectors which will limit dust emissions. Specific management
plans detail the many ways that water will be protected (Baffinland, 2012).

The operational life of the Project, based on current ore reserves and a production rate of 21.5 Mt/a, is 21
years. The Closure of the facilities is expected to be carried out over a three to five year period and
post-closure monitoring will follow for an additional five years. If closure objectives are not met, post
closure would extend beyond five years.

211  Water Management Facilities and Final Discharge Points
A total of four ponds will collect runoff from stockpiles and the open pit at the mine site:

o  West Pond — will collect runoff from the west side of the waste rock stockpile;

o East Pond — will collect runoff from the east side of the waste rock stockpile;

¢ ROM Pond — will collect runoff from the ROM stockpile; and

e Ore Stockpile Pond — will collect runoff from the ore stockpiles. Initially this will be one smaller pond
for the ERP, and eventually a second pond will be constructed to support the rail phase.

Monitoring of the Waste Rock Pile (MS-08) in a settling pond commenced during the summer of 2015
which coincided with the early development of the waste rock pile. Currently, the pit has not developed
sufficiently to the point that there is a sump with active discharge. A suitable monitoring location and
analytical schedule will be established once this has occurred.

Mine effluent will be discharged to two watercourses (Figure 2.1):

e Mary River; and
e Camp Lake Tributary 1.

There will be three final discharge points that will discharge mine effluent to the Mary River as follows:

o East Pond d