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Executive Summary

IAMGOLD Corporation (IAMGOLD) intends to develop and operate an open pit gold mine and associated
facilities and infrastructure in northern Ontario approximately 20 kilometres (km) southwest of Gogama, 130 km
southwest of Timmins, and 200 km northwest of Sudbury; this mining project is referred to as the C6té Gold
Project (the Project). The landscape is characterized with an extensive tree cover and subdued topography, and
is dominated by numerous lakes, streams and wetlands along with extensive bedrock outcrops that is typical of
northern Ontario. The area has experienced historical mining exploration and development, and current
activities include forestry, mine exploration and some recreational activities.

The Project site will be developed through the construction of surface water realignments comprising dams and
excavated channels, dewatering of Cété Lake and overburden stripping in the footprint of the open pit and the
construction of a Mine Rock Area (MRA) and Tailings Management Facility (TMF). The open pit mine will be
excavated to a final depth of approximately 550 m below ground and the MRA and TMF developed to their full
extents during the operations phase. Active pumping of on-site water will likely be discontinued at mine closure
although some pumping may continue into post-closure phases in order to facilitate flooding of the open pit and
until such time as it is determined that water quality is suitable for release to the environment. These activities
have the potential to affect the hydrological environment, primarily as a result of surface water realignments and
changes to contributing watershed areas.

Surface water flow has been identified as an effects assessment indicator. Changes in surface water flow, as a
result of Project activities could potentially affect: aquatic habitat, availability of water for human use, availability
of water for hydroelectric power generation and in-stream hydrological characteristics.

A Local Study Area has been defined for the purpose of completing a prediction of the effects on surface water
flow. The Local Study Area is defined by lakes and watersheds in the vicinity of, and downstream of the Project
infrastructure.

A Regional Study Area was extended downstream of the project footprint, to the confluence of the Mollie River
and the Makani River downstream of Mesomikenda Lake. These waterways both ultimately discharge to
Minisinakwa Lake near the community of Gogama and subsequently to the Mattagami River.

Field investigations have been conducted since 2012 in order to characterize hydrological conditions. This
program has included the installation of fourteen hydrological monitoring locations with automatic water level
pressure dataloggers and manual staff gauges. Manual surface water flow measurements were also conducted
at each location (approximately monthly) through standard velocity-area methods, using a wading rod and
velocity meter. Additional bathymetric data not previously supplied was collected for several lakes.

A meteorological tower was installed on-site in May 2012 to initiate the collection of long-term climate data for
the Project area. This climate station includes a datalogger connected to sensors for total precipitation, air
temperature, relative humidity, wind speed, wind direction and solar radiation. The sensors and datalogger were
mounted on, or are adjacent to, a 10 m aluminum tower and are downloaded approximately quarterly.

Surface water flow was broadly divided into two watersheds, defined for the purposes of the study; the Mollie
River watershed which drains the southern portion of the Project site (where the MRA, open pit and processing
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plant will be located), and the Mesomikenda Lake watershed which drains the northern portion of the Project Site
(where the TMF and polishing pond will be located). Monitoring is ongoing, and for the period of mid- 2012 to
mid-2013, surface water flow at the Project Site was characterized by observed discharge conditions that ranged
from less than 1 L/s in headwater lakes to greater than 8,000 L/s in monitored lakes with the largest upstream
contributing watersheds.

The onsite meteorological data collected, was compared to regional climate monitoring stations and a long-term
estimated climate dataset was compiled for the Project for the period 1970 to 2012. This dataset provided the
basis for the generation of annual precipitation data that represented the range of conditions that may be
expected over the life of the Project (i.e., average annual, 1:25-year wet conditions and 1:25-year dry
conditions).

Based on the collected field data and available regional climate, topographical and land cover information, a
hydrological model was constructed in GoldSim. The model was configured to simulate surface water flow and
storage through the lakes in the Local Study Area. Five iterations of the model were developed to simulate
hydrological response during Existing Conditions, the operations phase, post-closure phase stage | and post-
closure phase stage Il. The operations phase model simulated treated effluent discharge to two potential
receiving waterways (Bagsverd Creek and Mesomikenda Lake). The average annual surface water flows for the
operation phase and post-closure phase were compared to the Existing Conditions to provide a predicted
change in surface water flow. Predicted effects associated with the construction phase were developed
qualitatively.

Changes to surface water flow during the construction phase will be limited to those associated with the
development of the realignment features (channels and dams). These realignment features will be designed to
manage the expected range of flows and were assessed in the context of the full Project site footprint at the
operations phase.

For the operations phase, the greatest predicted changes in average annual surface water flow were the result
of planned realignment features, where headwater lakes will be connected to larger contributing watersheds or
where realignment channels replace existing lake outflow features. Along a portion of Bagsverd Creek, the loss
of upstream watershed area attributable to realignment and the development of the TMF was predicted to
decrease average annual surface water flow by greater than 10%. This flow decrease was qualitatively
considered unlikely to alter in-stream characteristics such as sedimentation, or the connection to downstream
waterways beyond the existing variation in observed conditions, and a monitoring plan was developed to verify
this qualitative assessment.

For the post-closure phase stage |, active pumping of site water ceases (other than from the seepage ponds
associated with the MRA, which will continue pumping to facilitate the flooding of the open pit). Average annual
surface water flow remained similar to the operations phase, a result of a similar watershed configuration. Flow
in a portion of Bagsverd Creek maintained the greater than 10% decrease, predicted in the operations phase.
However, this flow decrease was qualitatively considered unlikely to alter in-stream characteristics such as
sedimentation, or connection to downstream waterways beyond the existing variation in observed conditions. A
monitoring plan was developed to verify this qualitative assessment.

During post-closure phase stage Il, active pumping will be discontinued across the Project site and the
watershed realignments will be reconfigured to allow water to flow through the restored Co6té Lake. Under this
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scenario, surface water flow was generally similar to Existing Conditions, except in locations that remain
connected to realignment channels or downstream of watershed area change (a portion of Bagsverd Creek).

Several inherent mitigation measures have been included in the design of the Project, and have been
considered in the prediction of effects. The following mitigation measures have been incorporated to reduce
effects on surface water flow as a result of the Project:

m Engineered facilities will be constructed to store mine rock (MRA), ore at the low-grade stockpile and
tailings (TMF).

m Engineered water management systems will be constructed to collect runoff and seepage from the MRA,
low-grade stockpile, TMF, and polishing pond during the operations phase and post-closure phase stage |.

m Engineered realignment channels will be constructed to convey the range of flows that can be reasonably
expected over the projected life of mine or life of realignment feature as applicable.

m Contact water comprised of inflows and runoff from the pit walls, runoff and seepage from the MRA and
low-grade stockpile, and runoff from the processing plant will be collected and pumped to the mine water
pond during the operations phase and pumped to the open pit during the post-closure phase stage |I.
Contact and process water contained within the TDSPs and polishing pond collection ponds will be pumped
back into the reclaim pond and polishing pond (respectively) during the operations phase.

m  Alow-permeable liner will be installed at the mine water pond.

m Erosion and sediment control measures will be constructed to promote settling of sediments and mitigate
the migration of suspended solids into nearby surface water features.

A monitoring plan has been developed to continue the collection of data required to assess changes in surface
water flow prior to, and during the life of the Project. Specific commitments for conducting this program are:

1) Continued measurement of streamflow and water level at selected existing locations and new locations, as
required, in the waterways around the infrastructure footprint. These monitoring locations will be equipped
with dataloggers and will be measured quarterly for surface water flow. The location of the new monitoring
stations may be aligned with groundwater monitoring to monitor interactions between groundwater and
surface water, and will also consider the realigned channels.

2) The continued collection of meteorological monitoring at the Project site with the use of the installed
meteorological tower. The station will be downloaded quarterly and checked for data consistency and
comparison with regional climate monitoring stations and previously established spatial trends.

3) A supporting monitoring program focussed on a portion of Bagsverd Creek. The monitoring program will be
completed twice annually, following snowmelt and at low flow conditions, and will be initiated prior to
realignment development to establish existing conditions. The monitoring will include:

a. Total Suspended Solids (TSS) sampling for suspended solids concentrations;

b. stream cross-sections at several locations for channel geometry;
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c. installation of erosion pins in stream banks and disturbance rods in the streambed to assess
sedimentation and erosion; and

d. aerial or photographic analysis to assess stream meander.

4) This program is to be integrated with the monitoring programs developed for the Water Quality,
Hydrogeology, Aquatic Biology and Terrestrial Ecology disciplines, as documented in their respective TSDs
which have been submitted under a separate cover.

Annually the results of this surface water monitoring program will be integrated with the results obtained from
disciplines noted above and assessed in consideration of ongoing operational activities, as well as closure and
post-closure.
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1.0 INTRODUCTION

This Technical Support Document (TSD) was prepared by Golder Associates Ltd. (Golder) and comprises an
Appendix of the Environmental Impact Statement (EIS) of the IAMGOLD Corporation (IAMGOLD) C6té Gold
Project (the Project). This TSD presents detailed information on the existing conditions and the predicted
environmental hydrological effects associated with the Project. Predicted effects on hydrology have been
incorporated into the effects assessment for the Water Quality TSD as well as that of the Aquatic Biology TSD.
The significance of the assessed effects of the Project related to hydrology and associated disciplines are
presented in the main body of the EIS.

1.1 Project Overview

IAMGOLD intends to develop the C6té Gold Project in the District of Sudbury, in northeastern Ontario,
approximately 20 kilometres (km) southwest of Gogama, 130 km southwest of Timmins, and 200 km northwest
of Sudbury (shown on Figure 1-1). The area is characterized by exposed bedrock, gentle hills, forests, lakes and
rivers typical of northern Ontario. The Project site is located in two watersheds defined for this study, the Mollie
River system and the Mesomikenda Lake system. Additionally, the watershed divide between the Great Lakes
and James Bay watersheds lies about 3.5 km to the southwest of the Project footprint. Land use in the area
consists of recreational activities by locals and tourists, including fishing, camping and hunting. It is also used for
sustainable harvesting of timber.

IAMGOLD proposes to construct, operate and eventually rehabilitate a new open pit gold mine and ore
processing facility with associated infrastructure.

A complete description of proposed Project activities and infrastructure is presented in the main body of the EIS.
For the purposes of the hydrology TSD, a brief description of the Project components and associated activities
that have the potential to affect the hydrological environment is presented below and includes:

m blasting, excavation and dewatering of a 550 metre (m) deep open pit mine;

m development of a 450 ha mine rock disposal area (MRA) and associated perimeter runoff and seepage
collection facilities;

m temporary storage of low grade ore (low-grade stockpile) located to the northeast of the pit;

m development of a 840 hectare (ha) tailings management facility (TMF), polishing pond and associated
perimeter runoff and seepage collection facilities;

m ore beneficiation and discharge of water from the processing plant to the TMF;

m management of site runoff and seepage through the use of collection ponds and a mine water pond located
adjacent to the processing plant;

m realignment of various surface water features and construction of associated dams;

m operation of domestic sewage works and treatment system associated with the camp site and plant
facilities; and

m alow-grade ore stockpile.
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The key Project components are presented in Figure 1-2 and discussed further below.

1.1.1 Open Pit

As part of the proposed development, C6té Lake will be drained and the upstream watershed will be realigned
around the open pit, including the requirement for dams at some lakes to redirect water and control seepage in
the vicinity of the pit perimeter as further discussed in Section 1.1.7.

The current open pit design proposes a final pit area of approximately 210 ha with a depth of approximately
550 m. Open pit mining will occur at a mining rate of approximately 60,000 tonnes per day of ore production.
Extraction of the ore through pit development will result in the production of an estimated 20 million tonnes (Mt)
of overburden and 850 Mt of mine rock. Water from the open pit will be pumped to the mine water pond.

1.1.2 Mine Rock Area

The MRA is located approximately 250 m southeast of the open pit and occupies an area of approximately
450 ha. The MRA is bound by Three Duck Lakes to the east, the open pit (formerly C6té Lake) to the northwest,
Chester Lake to the west and Delaney Lake to the south.

The Mollie River, which flows northward adjacent to this area, will be re-aligned to flow into Clam Lake at the
west side of the open pit. A forestry access road (Chester Road) traverses the MRA north to south along the
western side of the footprint. A portion of this road will need to be relocated.

A series of 15 collection ponds (Mine Rock Storage Ponds; MRSPs) with connecting ditches are to be
constructed around the perimeter of the MRA to collect runoff and toe seepage.

1.1.3 Low-Grade Stockpile

Low-grade ore will be stockpiled to the north of the open pit and east of the processing plant as shown on
Figure 1-2. Approximately 2 km of water collection ditches and four ore stockpile storage ponds (OSSPs) will be
constructed to collect runoff and toe seepage at the perimeter of the stockpiles, with water pumped back to the
mine water pond. Perimeter containment berms (where required for the storage ponds) will be constructed with
geomembrane liners and protected with non-woven geotextile to prevent seepage losses to the underlying
groundwater table and adjacent open pit.

1.14 Tailings Management Facility

The TMF will have an area of approximately 840 ha and will be designed to store approximately 193 million
cubic metres (m3; 261 Mt) of tailings solids. Tailings dams will be constructed primarily with waste rock and will
comprise approximately 90 percent of the total perimeter length of the TMF. Tailings will be discharged from
perimeter containment dams with drainage directed towards a central reclaim pond.

The dam design incorporates approximately 94,200 metres squared (m?) of geomembrane liner, protected by a
non-woven geotextile cushion layer to minimise seepage losses from the starter dams.
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Seepage losses from the TMF and runoff from the tailings dams will be collected at six Tailings Dam Seepage
Ponds (TDSPs) and associated ditches located at the downstream toe of the tailings dams, with the collected
seepage water pumped back to the reclaim pond. Water collected in the reclaim pond will be recycled for use at
the processing plant.

1.15 Processing Plant

The ore processing plant will be located to the northwest of the open pit. Ore beneficiation will consist of
crushing and grinding, including coarse gold recovery by gravity, cyanide leaching, carbon-in-pulp recovery,
followed by carbon stripping and electro-winning. The tailings produced from ore processing, which will contain
some residual cyanide and dissolved metals, will be directed to an in-plant cyanide destruction and precipitation
circuit. Prior to discharge to the TMF, process water and tailings will be treated at the process plant for cyanide,
dissolved metals and potentially ammonia.

A pipeline delivering tailings slurry at an approximate rate of 56,000 m3/day and a slurry density of approximately
51% solids by mass will result in approximately 35,000 m°/d of supernatant water (water not held in tailings pore
space) discharged to the TMF reclaim pond.

1.1.6 Mine Water Pond and Polishing Pond

Contact water from the open pit, the MRA, low-grade stockpile, toe seepage collected at dams in the vicinity of
the open pit and runoff from the area of the processing plant and associated facilities will be directed to the mine
water pond. This water will be used for ore processing and other demands such as dust control. The mine
water pond design incorporates a high density polyethylene geomembrane liner to prevent seepage losses from
the pond to the underlying groundwater table and adjacent open pit.

The polishing pond is located to the north of the TMF. Excess water in the mine water pond will be directed to
the polishing pond for additional removal of suspended solids. Subsequently, water in the polishing pond will be
pumped back for use at processing plant, directed to the TMF reclaim pond (when storage is available) or
treated effluent will be discharged to the environment in accordance with federal and provincial effluent
discharge requirements. Bagsverd Creek and Mesomikenda Lake have both been identified as potential
receivers for treated effluent discharged from the polishing Pond. Seepage losses from the polishing pond will
be collected at seepage ponds and associated ditches at the downstream toe of the containment dam, with the
collected seepage water pumped back to the polishing Pond.

1.1.7 Watercourse Realignments

The local watercourses and lakes, including flow directions, in the vicinity of the Project are shown on Figure 1-2.
The Project will overprint several water features; these include C6té Lake, and portions of Bagsverd Creek,
Bagsverd Lake, Three Duck Lakes, Clam Lake, Chester Lake and the Mollie River. Project construction requires
the realignment of Weeduck Lake, Clam Lake, Unnamed Lake #2 and parts of the Mollie River, Bagsverd Creek
and Bagsverd Lake.
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Watercourse realignments were selected to:

m  minimize the overall Project environmental footprint, while at the same time considering economic efficiency
of the Project;

m  minimize disturbance of the existing water flow regime and existing aquatic habitat, thereby also minimizing
disturbance on existing terrestrial flora and fauna;

m minimize disturbance of existing land use; and
B minimize water transfer between the Mollie River and the Mesomikenda Lake watersheds.
A total of six realignments are planned, totalling approximately 7.9 km of constructed channels.

For surface water flow associated with the Mollie River, the outflow from Chester Lake will be diverted
northwards via an approximately 2.2 km long constructed channel to Clam Lake. Flow will be directed
northwards along the west side of the open pit to Little Clam Lake and then via a short constructed channel to an
existing stream and wetland area that drains eastwards to Bagsverd Lake. The southern portion of Bagsverd
Lake will be dammed (and isolated from the larger northern portion) with a constructed channel directing flow
southward through Weeduck Lake and Three Duck Lakes.

In the vicinity of the TMF, the northern portion of Bagsverd Lake will be connected to Un-named Lake #2 via an
approximately 4.3 km long constructed channel. Flow then discharges east to Un-named Lake #1 and
reconnects to Bagsverd Creek immediately north of the TMF.

At closure, the realignment structures are expected to remain in place until such time as the water quality is
suitable for release to the environment and the open pit is flooded. At that point in time, it is then envisaged that
changes to realignment features will be completed to restore surface water flow paths similar to pre-development
conditions.

1.1.8 Project Site Water Management

The construction of mine components outlined above will require active management of on-site water. Briefly,
the water management system at the Project Site consists of:

m A total process water demand at the processing plant of approximately 56,000 m3/day, of which a minimum
of 840 mslday of freshwater is drawn from Mesomikenda Lake;

m A mine water pond, which will provide the ore processing plant with recycled water collected from runoff
and seepage at the MRA, low-grade ore stockpile, open pit dewatering and local runoff collection facilities,
or will be discharged to the polishing pond;

m A TMF reclaim pond that receives the water discharged in tailings slurry not retained in pore space
(approximately 35,000 m3/day), and subsequently provides reclaim water to the processing plant; and

m A polishing pond that receives water from the mine water pond and is capable of recirculating water to the
ore processing plant, the TMF reclaim pond or discharging treated effluent to the environment (Bagsverd
Creek or Mesomikenda Lake) when required.
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20 METHODOLOGY

The prediction of Project related effects on hydrology includes the following tasks, which are further described in
following sections:

identify the Project interactions with the hydrology environment;

m define the spatial and temporal boundaries over which the effects prediction is to be conducted;
m select effects assessment indicators that are representative of hydrology;
m characterize the existing hydrological conditions of the area; and

m predict changes in surface water flows.

2.1 Effects on Hydrology

The primary Project components and associated activities that could potentially affect the hydrological
environment include:

m excavation and dewatering of the open pit mine covering approximately 210 ha with a final depth of
approximately 550 m;

m construction of watercourse realignments;

m construction of perimeter dams at lakes adjacent to the open pit and associated seepage collection
facilities;

m development of a MRA covering an area of approximately 450 ha for stockpiling overburden and mine rock,

and associated perimeter seepage collection facilities; and

m development and operation of a TMF and polishing pond covering an area of approximately 900 ha and
associated perimeter seepage collection facilities.

Other mine facilities, including the ore processing plant and associated infrastructure, aggregate extraction sites,
solid waste disposal facilities (landfill), domestic sewage works, storage facilities for ore, fuels, chemicals and
explosives, and the accommodations complex may also have a minor and localized effect on hydrology and
have not been explicitly assessed herein.

The locations of the primary Project components are provided on Figure 1-2.

2.2 Study Areas (Spatial Boundaries)

The hydrological study areas define the spatial boundaries within which the physical works and activities of the
Project could potentially affect the hydrological environment. Two study areas have been selected for the
prediction of Project related effects on the hydrology: the Local Study Area (LSA) and the Regional Study Area
(RSA). These areas are described in the following sections.
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2.2.1 Local Study Area

The LSA includes an area beyond the location of the physical works and activities within which effects may occur
as a result of the Project. For hydrology, the LSA is defined by lakes and watersheds in the vicinity and
downstream of the Project infrastructure and covers an area of approximately 22,100 ha. Project effects on
hydrology are not expected to occur in watersheds upstream of the planned infrastructure. As such, the
hydrology LSA extends to the nearest watershed boundary beyond the proposed infrastructure, open pit, MRA
and TMF. The LSA is bound by the following features:

m the Great Lakes/James Bay watershed divide along the south;

m the Chester Lake and Bagsverd Lake inflow to the west;

m Mesomikenda Lake to the east; and

m the Somme River system associated with the Neville Lake Watershed to the north and northwest.

The hydrology LSA is shown on Figure 2-1.

2.2.2 Regional Study Area

The RSA for hydrology was extended downstream of the Project to the confluence of the Mollie River and the
Mesomikenda Lake outflow. These waterways both ultimately discharge to Minisinakwa Lake near the
community of Gogama and subsequently to the Mattagami River. The Mattagami River is a controlled river
system with approximately 18 dams along its length which provide flood control and power generation. A Water
Survey of Canada water level gauge exists at Minisinakwa Lake Dam, and the total watershed area upstream of
this monitoring point was defined as the RSA.

The hydrology RSA is shown in Figure 2-2.

2.3 Project Phases (Temporal Boundaries)

Project activities and the areas over which these activities are conducted necessarily vary throughout the
Project; thus, the effects of project related activities vary throughout the Project phases. In general, the potential
effects on hydrology are expected to be greatest at the end of mining when the open pit, TMF, MRA and low-
grade stockpile are fully developed and have reached their ultimate extents. As such, the predictions of potential
effects on hydrology focused on two Project phases: operations phase and post-closure phase. The post-
closure phase was further divided into stage | and stage |l to assess the effects to hydrology during post-closure
when the pit is flooding and after the pit is flooded to form the C6té Pit Lake. During stage Il of the post-closure
Phase, the Mollie River system will receive overflow from the MRA collection ponds (if water quality is
acceptable) and flow pathways will be restored to flow through Clam Lake and C6té Pit Lake, and subsequently
to Three Duck Lakes.

The changes in surface water flow that may occur during the construction phase, if any, will be associated with
the development of the Project infrastructure. Surface water flow changes during the construction phase are
assumed to be minor relative to any changes that may occur due to the ultimate operations phase. As such,
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specific temporal boundaries for the construction and closure phases have not been established for the
hydrological assessment. Potential changes anticipated to be associated with the construction phase are
discussed qualitatively and relative to those predicted for the operations and post-closure phases.

2.4 Selection of Effects Assessment Indicators

The effects assessment indicator (EAI) selected for hydrology and the rationale for selection of this indicator are
presented in Table 2-1.

Table 2-1: Effects Assessment Indicators Selected for Hydrology

Effect Assessment Indicator Rationale for Selection

A change in surface water flow can affect hydrological (in-stream)

Changes in surface water flow I
characteristics.

Surface water flow was identified as the EAI for Project-related effects on hydrology. This indicator was
identified as important, based on feedback received from consultation and engagement activities conducted by
IAMGOLD. Surface water flow will potentially be affected in the vicinity of the Project by the taking of the
process water supply and watershed reconfiguration through the construction of various Project components
such as watercourse realignments, the TMF and the MRA.

The rationale for selection of the hydrology EAI is the role that surface water flow plays in the potential effect on
in-stream hydrological characteristics such as sedimentation and erosional processes. Surface water flow is
currently monitored at established hydrological installations. Over time, changes in these flows may indicate
naturally occurring fluctuations and/or reflect the effects of Project related activities and/or facilities. It is
recognized that surface water flow can influence a number of other disciplines, and as such the results of the
hydrological assessment were passed on to other disciplines (including water quality and aquatic biology) and
used in their respective effects predictions.

2.5 Background Review
Available information in the vicinity of the Project Site that was reviewed, includes:

m climatological and meteorological statistics for regional climate data collection sites at Sudbury, Timmins,
Chapleau and North Bay (Environment Canada [EC]);

m regional hydrological information (water flow and level statistics) for nearby northern Ontario waterways
(Water Survey of Canada [WSC]));

m hydrological and hydraulic information for Mesomikenda Lake (Ontario Power Generation Inc. [OPG]);

m river management and operational strategies (The Mattagami River Water Management Plan [MRWMP]);
and

m bathymetric data for Mesomikenda Lake (Ontario Ministry of Natural Resources [MNR]).
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Based on this review, a site inspection and the Project Description, a field program was developed and
implemented to characterise the hydrological conditions at the Project as outlined in the following sections.

2.6 Field Study Methods

Fourteen hydrological monitoring locations were installed in the LSA with automatic water level pressure
dataloggers and manual staff gauges in 2012 (Figure 2-3 and Figure 2-4). Streamflow measurements were
made by IAMGOLD and/or Golder personnel at each location (either monthly or quarterly) through standard
velocity-area methods, using a wading rod and velocity meter. Bathymetric data was supplied by IAMGOLD and
MNR and supplemented with additional field information collected by Golder in 2013.

To initiate the collection of long-term climate data for the Project area, an on-site meteorological tower was
installed in May 2012 (Figure 2-3). This climate station was downloaded approximately quarterly and includes a
datalogger connected to sensors for total precipitation, air temperature, relative humidity, wind speed, wind
direction and solar radiation. The sensors and datalogger were mounted on, or adjacent to, a 10 m aluminum
tower.

Details on the baseline data collection and results are summarized in the Hydrology and Climate Baseline
Report, C6té Gold Project in Attachment |I.

2.7 Effects Prediction

A hydrological model was completed in GoldSim, a simulation program that allowed for the construction of lake
water balances. This model accounted for the seasonal and annual change in flow and storage of water in
watersheds, lakes and on-site constructed ponds around the Project site.

Discharge from lakes incorporated into the model was estimated from rating curves developed through
monitored discharge locations as well as from topographic and bathymetric information. Discharge from
Mesomikenda Lake was based on the operational rules from the MRWMP and hydraulic information provided by
OPG.

Inputs to the GoldSim model included a long-term climate record developed from on-site and regional climate
stations (total precipitation and air temperature), watershed and lake areas, land cover type and discharge rating
curves. Five iterations of modelling were completed to simulate the response of surface water features at the
Project site during Existing Conditions, the operations phase, post-closure phase stage | and post-closure phase
stage Il. For operational phase modelling, effluent from the Polishing Pond was simulated to be discharged to
either Mesomikenda Lake or Bagsverd Creek. Details of the model construction, assumptions and results of
simulations are provided in Attachment Il.

Predicted effects on surface water flows were simulated at assessment locations throughout the LSA. These
assessment locations were selected based on i) areas downstream to the Project site footprint (where there was
potential for watershed change during the life of the Project) and ii) the connection to realignment channels
(where there was potential for flow conveyance change). These assessment locations are displayed on
Figure 2-5.
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3.0 EXISTING CONDITIONS
3.1 General Setting

The Project site is located in Chester and Neville Townships, approximately 20 km southwest of the town of
Gogama, Ontario, in the headwaters of the Mattagami River system, just north of the watershed divide that
separates the James Bay watershed from the Great Lakes watershed. Downstream of the Project site, the
Mattagami River flows for approximately 420 km to a confluence with Moose River, which subsequently flows to
James Bay. The Mattagami River is a managed river system that includes approximately 18 dams and power
generating stations that fall under the MRWMP.

A number of lakes, connected by relatively short streams, are present on the Project site and within the LSA.
The Mollie River, fed by Chester and Clam Lakes to the west, flows eastward through the open pit footprint and
connects Coté Lake to the Three Duck Lakes system. Lake elevations decrease from about 386 metres above
sea level (masl) at Clam Lake to the west to 381 masl at the Three Duck Lakes reflecting the low topographic
gradient eastwards across the area of the proposed open pit. To the north of the open pit footprint, Bagsverd
Lake drains northward through Bagsverd Creek that discharges into Mesomikenda Lake to the east. Other than
Mesomikenda Lake, which is greater than 50 m deep in some locations, lakes are typically shallow (<10 m
average depth) with bedrock-lined shorelines.

There are no recorded surface water Permits to Take Water (PTTW) in the LSA.

Active regional climate monitoring locations are located in the vicinity of the Project Site in Timmins (120 km
north of the Project site), Chapleau (120 km NW of the Project site), Sudbury (140 km south of the Project site)
and North Bay (230 km NW of the Project site). Based on information collected at these locations, the climate of
the Project site is characterized by cold winters (-10°C to -35°C) and warm summers (10°C to 35°C). Mean
annual precipitation for the region is approximately 800 mm to 900 mm, of which approximately 30 to 40% falls
as snow (EC 2013). Mean annual evaporation is in the range of 400 mm to 600 mm (MNR 1984).

3.1.1 Mattagami River Water Management Plan

As described by MNR et al. (2006), the MRWMP was developed to allow a sustainable management of the river
based on the concerns of various stakeholders. The MRWMP mandates operating levels for 18 dams and
generating stations located in the Mattagami River watershed. The operational procedures for the Mesomikenda
Lake Dam (owned by OPG) are such that the key drawdown period is during winter to provide storage for spring
melt and reduce spring runoff peaks. Lake level is to be subsequently raised from the winter target minimum
water elevation to its summer target operating range by the time water temperature reaches 5°C. The summer
target operating range is to be maintained through to mid-summer for wildlife (waterfowl nesting) and walleye
spawning purposes (Table 3-1).

Table 3-1: Mesomikenda Lake Dam - Operating Rules

Normal Operating Summer Target Operating Range Winter Target
Range (Victoria Day to Thanksgiving) Minimum Elevation
(masl) (masl) (masl)

362.30 — 365.30 364.94 — 365.30 362.30
Note:

masl = metres above sea level
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3.1.2 Mattagami River Source Water Protection Plan

The Mattagami River Conservation Authority (MRCA) has completed a proposed Source Water Protection Plan
intended to minimize and mitigate potential threats to the drinking water supply for the City of Timmins
(Mattagami Region Source Protection Committee 2012). The Mattagami River serves as the source for
municipal water in Timmins, and the Project site is located 110 km upstream of the Timmins municipal water
intake, and is adjacent to, or within areas referred to as the Intake Protection Zone (IPZ)-3. The IPZ-3 for the
Timmins municipal water drinking source was defined as a 120 m setback from rivers upstream of the municipal
intake. In the case of the Timmins municipal intake, the IPZ-3 borders rivers and lakes that extend to the James
Bay/Great Lakes watershed divide. To date, the MRCA have been consulted and have requested to be updated
with Project progress and development plans.

3.2 Local Climate Conditions

Local meteorology has been compiled for the Project site for the period May 2012 to May 2013, and daily
temperature and precipitation has been compared to regional climate stations. This on-site data and long-term
regional station datasets were used to estimate annual precipitation statistics for an average annual condition, a
1:25-year annual dry precipitation condition to a 1:25-year annual wet precipitation condition (Table 3-2).

Table 3-2: Estimated Annual Precipitation Statistics

Wet Conditions
Annual Total

Average Conditions
Annual Total

Dry Conditions
Annual Total

Description Precipitation Precipitation Precipitation
(mm) (mm) (mm)
Return Period 1:25-year 1:2-year 1:25-year
Cété Gold Project Site 989.5 856.3 734.1

Note:
mm = millimetres

Regional climate data and local meteorological data were used to produce an estimated daily record of rainfall,
snow and temperature for the period 1970 to 2012 (42 years). This site-specific climate record was
subsequently used as an input to the GoldSim model (Attachment II).

3.3 Local Hydrological Conditions

The Project lies within two watersheds that were defined for this study; the Mollie River and Mesomikenda Lake.
The Mollie River watershed was defined as the contributing area upstream of the Mollie River at its crossing with
Highway 144, an area of approximately 9,000 ha. The Mollie River connects a chain of lakes that discharge
through the open pit and MRA areas. The headwaters of the river include Moore Lake, which discharges
sequentially through Attach Lake, Chester Lake, C6té Lake and Three Duck Lakes. Outflow from other lakes
also contribute to the Mollie River, such as Clam Lake (downstream of Chester Lake), Weeduck Lake (upstream
of Three Duck Lakes), Delaney Lake (downstream of Three Duck Lakes) and smaller headwater ponds. The
Mollie River discharges to Dividing Lake and east of Highway 144 to Lake Minisinakwa near the town of
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Gogama. An operational WSC monitoring site is located where the Mollie River crosses Highway 144
(Figure 2-3).

The Mesomikenda Lake watershed is defined by the contributing area upstream of the Mesomikenda Lake dam
(approximately 64,000 ha). This watershed drains two primary tributaries in the vicinity of the Project site; the
Somme River and Bagsverd Creek, each of which discharge to Neville Lake and subsequently to Mesomikenda
Lake. The Somme River drains several lakes located to the west, southwest and northwest of the Project site
(e.g. Somme Lake; Wolf Lake). Bagsverd Creek headwaters are located at Schist Lake and the creek flows
north through the Project site. Bagsverd Creek receives discharge from Bagsverd Lake and other un-named
lakes that have been given identification codes for the purposes of this study. Mesomikenda Lake in turn
discharges to the Makani River and Minisinakwa Lake near the town of Gogama. In this respect, each of these
watersheds confluence at Minisinakwa Lake, which in turn ultimately discharges to the Mattagami River.

The water level range and discharge have been monitored in selected lakes and streams in the LSA and the
range in observed water level and surface water flow during the 2012 field program is summarized (by
watershed and generally from outflow to upstream) in Table 3-3. Monitoring locations are displayed on
Figure 2-3 and Figure 2-4.

Table 3-3: Observed Surface Water Flow and Water Level Range, 2012 - 20131

Average Water Maximum Minimum Average
. Water Level Observed Observed Observed
Watershed Location
Level Range Flow Flow Flow
(masl) (m) (L/s) (L/s) (L/s)

Somme River Outflow 371.9 1.1 8,460 870 3,530
Bagsverd Creek Outflow 369.5 0.6 3,610 190 1,100

© Bagsverd Creek

< Downstream of Un-named 372.6 1.9° 1.660 300 740

-

p Lake #1

2

(O]

x Un-named Lake #2

= 373.3 0.6

g Outflow 180 <1 70

n

[}

= Bagsverd Lake Outflow 379.9 0.7 1,310 10 480
Schist Lake Outflow 380.5 0.6 820 120 380
Little Clam Lake Outflow 387.7 0.5 4 0 1
Three Ducks Lake Outflow 380.5 0.9 2,530 10 640

é Weeduck Outflow 381.3 0.6 n/a® n/a n/a

Q ~y s

g Coté Lake Outflow 380.8 0.9 1,280 40 540
Clam Lake Outflow 386.2 0.6 3 3 3
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Average Water Maximum Minimum Average
. Water Level Observed Observed Observed
Watershed Location
Level Range Flow Flow Flow
(masl) (m) (L/s) (L/s) (L/s)
Chester Lake Outflow 384.9 1.1 160 50 100
Notes:

masl = metres above sea level

mm = millimetres

L/s = litres per second

! Period of record depends on location (Attachment 1)

% Culverts are submerged and blocked, flow is assumed to be primarily seepage across road embankment

3.4 Hydrological Model Overview

A hydrological model was constructed in GoldSim based on the conceptual understanding of the Project site
hydrology developed from the baseline characterization, as outlined in Section 3.1. Details of the model
construction, assumptions and simulation results are provided in a C6té Gold Project Hydrological Model, Report
included herein as Attachment II.

The hydrological model was constructed with the existing surface water flowpaths, and was subsequently
modified to incorporate the water course realignments, the Project footprint and on-site water management
associated with the open pit, the MRA and MRSPs, Low Grade Ore Stockpile and OSSPs, mine water pond,
TMF reclaim pond and the polishing pond.

Model simulations were completed for the Existing Conditions and flow results were subsequently compared to
simulated surface water flow produced during the operations phase, post-closure phase stage | and post-closure
phase stage Il. The latter three scenarios considered the changes associated with on-site water management
as well as changes to the natural flow system (through realignments).

Model results were presented for an average annual precipitation climate condition, as well as 1:25-year wet and
1:25-year dry annual precipitation climate conditions. The 1:25-year climate conditions were considered
representative of the range of annual climate conditions that may be encountered at the Project site for the life of
the mine (approximately 15 years). For the estimated C6té Gold climate record (1970 to 2012), results were
compiled for simulated years that best matched the specified annual precipitation return periods (Table 3-2).

3.5 Simulation of Existing Conditions

Model simulations were completed for the Existing Conditions and were based on the available baseline
information and assumptions as described in Attachment | and Attachment Il. Surface water flow schematic is
displayed in Figure 3-1. Average annual surface water flow is summarized in Table 3-4 for existing conditions at
Assessment Locations noted on Figure 2-4.
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Table 3-4: Existing Conditions Average Annual Surface Water Flow

Average Annual Surface Water Flow
(m*/day)
Watershed Location Wet Dry
Climate Average Climate
Conditions | _Climate | conditions
Conditions p—mm
1:25-year 1:25-year
Mesomikenda Lake Outflow 614,000 498,600 360,200
Neville Lake Outflow 293,500 234,400 160,400
Somme River Outflow 200,700 155,300 106,800
(O]
5 Effluent Discharge at Bagsverd Creek’ 86,800 69,500 50,600
|
©
o Bagsverd Creek upstream of Effluent
c Agsv up ! 85,100 68,200 49,500
X Discharge
g
A Un-named Lake #2 Outflow 12,000 10,000 7,000
=
Bagsverd Lake Outflow 42,100 34,000 22,700
Schist Lake Outflow 29,700 24,700 16,100
Little Clam Lake Outflow 300 200 200
Dividing Lake Outflow 103,200 79,700 61,400
Delaney Lake Outflow 9,700 7,500 5,800
5 Three Duck Lakes Outflow 64,400 50,100 38,300
=
p Weeduck Outflow 800 800 500
§ Coté Lake Outflow 49,500 39,000 30,600
Clam Lake Outflow 3,700 3,100 2,000
Chester Lake Outflow 40,100 31,500 25,200
Note:

m°®/day - cubic metres per day
! No effluent discharge under Existing Conditions, Assessment Point for comparison purposes only

Estimated average annual discharge varied across the Project site by up to three orders of magnitude, with flow
through the Mesomikenda Lake watershed exceeding flow through the Mollie River (as indicated by flow at the
Dividing Lake Outflow in Table 3-4) watershed by greater than 400,000 m3/day under average annual conditions.
Corresponding simulated average annual water level for lakes at the Project site are included in Attachment II.
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4.0 PREDICTION OF EFFECTS
4.1 Predicted Changes in Surface Water Flow

Predicted changes to surface water flow for the construction phase were considered qualitatively. Estimated
annual average surface water flow at the selected Assessment Locations for the operations phase and the post-
closure phase were summarized from model output and compared to the Existing Conditions surface water flow.

4.1.1 Construction Phase

Changes to surface water flow during the construction phase will be limited to those associated with the
development of the realignment features (channels and dams). The construction of these features will facilitate
the lowering of water level in Coté Lake to develop the open pit and redirection of Bagsverd Creek for the TMF.
However, the realignment features will be designed to manage the expected range of flows and as such, are not
assessed separately from the potential effects that could arise from the operations phase.

4.1.2 Operations Phase

Predicted changes to surface water flows and levels during the operations phase in comparison to Existing
Conditions are a result of several components that will alter watershed areas as well as the development of
watercourse realignments, dam construction and on-site water management. Predicted changes to streamflows
as a result of these developments are summarized below. The assessment considered the Project site at full
development, and watershed areas under full operational conditions in comparison to baseline conditions. The
assessment is summarized in Table 4-1.

Table 4-1: Operations Phase Estimated Watershed Areas

Existing Conditions Operations Phase
Watershed Area Area
(ha) (ha)
Mollie River (at Highway 144) 9,100 8,800
Mesomikenda Lake 64,000 62,100
Operational Footprint n/a 2,200
Total 73,100 73,100

Note:
m°®/day - cubic metres per day

The operations phase surface water schematic is presented in Figure 4-1 and the model was developed
considering the Project footprint and on-site water management as outlined in Section 1.1.8. Operations phase
simulations considered two alternatives for treated effluent discharge locations: the downstream end of Bagsverd
Creek; and Mesomikenda Lake.

4.1.2.1 Model Output — Operations Phase

With the planned water management concepts (for on-site water management and realignments) incorporated
into the water balance model, estimated change (%) from Existing Conditions in average annual surface water
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flow are presented in Table 4-2 (for treated effluent discharge to Mesomikenda Lake) and Table 4-3 (for treated
effluent discharge to Bagsverd Creek). Predicted magnitude change of annual average discharge estimates are

provided in Attachment II.

Changes in surface water flow were influenced primarily by two factors; i) the

reconfiguration (addition or removal) of watershed area through the development of realignment channels,
realignment dams and/or infrastructure footprints and/or ii) the connection of waterways to realignment channels
that are now capable of conveying flows from a larger watershed area than the flows produced from the smaller
area under Existing Conditions.

Table 4-2: Percent Change in Average Annual Surface Water Flow, Operations Phase, Treated Effluent
Discharged to Mesomikenda Lake

Percent Change from Existing
Conditions
Watershed Location Wet Dry Influence
Climate Average Climate
Conditions | _Climate | congitions
Conditions
1:25-year 1:25-year
) Watershed
Mesomikenda Lake Outflow -2% -2% -3% . .
reconfiguration
. Watershed
Neville Lake Outflow -6% -6% -71% ) .
reconfiguration
Somme River Outflow 0% 0% 0% n/a
Bagsverd Creek upstream of Watershed
g g K upstrea -19% -20% 21% ST
S Effluent Discharge reconfiguration
(é Connection to
e Un-named Lake #2 Outflow >100% >100% >100% .
= realignment channel
o
é Watershed
reconfiguration,
Bagsverd Lake Outflow -14% -13% -16% g .
connection to
realignment channel 2
Schist Lake Outflow 0% 0% 0% n/a
; Connection to
Little Clam Lake Outflow >100% >100% >100% _
realignment channel
- Watershed
Dividing Lake Outflow -3% -4% -3% ) .
5 reconfiguration
=
% Delaney Lake Outflow 0% 0% 0% n/a
g Watershed
Three Duck Lakes Outflow -3% -4% -2% . .
reconfiguration
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Percent Change from Existing

Conditions
Watershed Location Wet Dry Influence
Climate Average Climate
Conditions | _Climate | conditions
Conditions
1:25-year 1:25-year
Connection to
Weeduck Outflow >100% >100% >100% , '
realignment channel
Coté Lake Outflow n/a n/a n/a n/a
Connection to
Clam Lake Outflow >100% >100% >100% .
realignment channel
Watershed
reconfiguration,
Chester Lake Outflow -3% 2% 2% 'gurat

connection to

realignment channel

Note:

m°®/day = cubic metres per day

! No effluent discharge to Bagsverd Creek, Assessment Location identified for comparison to Existing Conditions
2 Bagsverd Lake and Chester Lake watershed areas decrease, however outflows are directed to realignment channels which will be

designed to accommodate these flow rates.

Table 4-3: Percent Change in Average Annual Surface Water Flow, Operations Phase, Treated Effluent
Discharged to Bagsverd Creek

Percent Change from Existing

Conditions
Watershed Location Wet Dry Influence
Climate Average Climate
Conditions | _Climate | conditions
Conditions
1:25-year 1.25-year
Watershed
Mesomikenda Lake Outflow -2% -2% -3% . .
reconfiguration
© ] Watershed
5 Neville Lake Outflow -4% -5% -7% . .
_ reconfiguration
©
o
S Somme River Outflow 0% 0% 0% n/a
=
IS ;
Effluent Discharge at Watershed
2 g -12% -15% -20% -
s Bagsverd Creek reconfiguration
Bagsverd Creek upstream of Watershed
9 xup -19% -20% 21% b
Effluent Discharge reconfiguration
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Percent Change from Existing

Conditions
Watershed Location Wet Dry Influence
Climate Average Climate
Conditions | _Climate | conditions
Conditions
1:25-year 1:25-year
Connection to
Un-named Lake #2 Outflow >100% >100% >100% .
realignment channel
Watershed
reconfiguration,
Bagsverd Lake Outflow -14% -13% -16% d .
connection to
realignment channel !
Schist Lake Outflow 0% 0% 0% n/a
. Connection to
Little Clam Lake Outflow >100% >100% >100% .
realignment channel
. Watershed
Dividing Lake Outflow -3% -4% -3% . .
reconfiguration
Delaney Lake Outflow 0% 0% 0% n/a
Watershed
Three Duck Lakes Outflow -3% -4% -2% . .
reconfiguration
5 Connection to
> Weeduck Outflow >100% >100% >100% .
(o realignment channel
Q
g Co6té Lake Outflow n/a n/a n/a n/a
Connection to
Clam Lake Outflow >100% >100% >100% .
realignment channel
Watershed
reconfiguration,
Chester Lake Outflow -3% -2% -2% ¢ .
connection to
realignment channel !
Note:

m®/day = cubic metres per day
'Bagsverd Lake and Chester Lake watershed areas decrease, however outflows are directed to realignment channels which will be designed

to accommodate these flow rates.

Predicted changes of greater than 10% to the average annual streamflow do not extend beyond the LSA, and
total flow through the Mollie River and Mesomikenda Lake study watersheds will approximate Existing

Conditions (<10% change in average annual discharge).

The estimated water removed from Mesomikenda
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Lake for process water demand (840 m>/day) comprise less than 1% of the average annual streamflow at the
Mesomikenda Lake outflow.

For each climate condition, the largest increases in annual average discharge (>100% change) were predicted
for lakes and streamswater bodies that were previously headwater lakes (i.e. Little Clam Lake, Clam Lake,
Weeduck Lake and Un-named Lake #2) and have now been incorporated into the realigned surface water
system. The realigned surface water system has been designed to accommodate the predicted range of flows
and as such, these flows increases are not considered an environmental concern. Similarly, the predicted
decrease in flow at the Bagsverd Lake outflow (-13% to -16%) was not considered an environmental concern,
where flow from the lake will be directed to a realignment channel rather than Bagsverd Creek.

In Bagsverd Creek, the change in the upstream watershed area (due to TMF development and realignment
features) was predicted to decrease average annual flow by up to 21% during dry climate conditions (with
treated effluent directed to Mesomikenda Lake). With treated effluent directed to Bagsverd Creek, discharge
was decreased by a similar magnitude upstream of the planned discharge location (up to 21% in dry climate
conditions); however contributions from the treated effluent diminished the overall decrease in discharge at the
outlet of Bagsverd Creek under wet and average climate conditions (-12% and- 15%, respectively).

Decreases in discharge (and corresponding water level) in Bagsverd Creek will need to be considered in the
context of in-stream characteristics (such as sedimentation/erosional processes and connection to downstream
features). Currently these in-stream characteristics of the creek are also likely influenced by transient beaver
activity (Attachment I). Given the observed range in discharge and water level (Attachment I); and the general
stream characteristics (low-gradient, bordered by wetland), these flow decreases (-15 to -20%) were qualitatively
considered unlikely to alter in-stream characteristics such as sedimentation, or connection to downstream
waterways beyond the existing variation in observed conditions. The development of a monitoring plan for
Bagsverd Creek is outlined in Section 5.2.

4.1.3 Post-Closure Phase Stage |

At post-closure stage | (the pit flooding stage), realignment features remain in place and water level in the C6té
open pit will rise in response to precipitation inputs, runoff, groundwater inflow and active pumping of the MRA
collection ponds. Overflow from the open pit should not occur during this stage. With the cessation of ore
processing, runoff from the footprint of the TMF will be passively discharged to Mesomikenda Lake, while water
accumulated in the polishing pond will be passively discharged to Bagsverd Creek (Figure 4-2).

4.1.3.1 Model Output — Post-Closure Phase Stage |

With the incorporation of the planned water management concepts (for on-site water management and
realignments) incorporated into the water balance model, estimated change (%) from Existing Conditions in
average annual surface water flow are presented in Table 4-4. Predicted magnitude change of annual average
discharge estimates are provided in Attachment I1.

Table 4-4: Percent Change in Average Annual Surface Water Flow, Post-Closure Phase Stage |

Percent Change from Existing

Conditions Influence

Watershed Location

January 31, 2014
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Wet Dry
Climate Average Climate
Conditions | _Climate | congitions
Conditions
1.25-year 1:25-year
Mesomikenda Lake Watershed
-1% -1% -1% . .
Outflow reconfiguration
. Watershed
Neville Lake Outflow -6% -6% -7% . .
reconfiguration
Somme River Outflow 0% 0% 0% n/a
Bagsverd Creek Watershed
£ upstream of Effluent -18% -19% -19% . .
S ) 1 reconfiguration
po Discharge
2
e Un-named Lake #2 Connection to
= >100% >100% >100% .
g Outflow realignment channel
0
(]
= Watershed
reconfiguration,
Bagsverd Lake Outflow -14% -13% -16% . 9 .
connection to realignment
channel?
Schist Lake Outflow 0% 0% 0% n/a
. Connection to
Little Clam Lake Outflow >100% >100% >100% )
realignment channel
- Watershed
Dividing Lake Outflow -3% -4% -3% . :
reconfiguration
Delaney Lake Outflow 0% 0% 0% n/a
Three Duck Lak Watersh
ee Duck Lakes 3% 4% 2% atg S ec_J
Outflow reconfiguration
E) C tion t
= onnection to
04 Weeduck Outflow >100% >100% >100% .
o realignment channel
Ie)
= Co6té Lake Outflow n/a n/a n/a n/a
Connection to
Clam Lake Outflow >100% >100% >100% .
realignment channel
Watershed
Chester Lake Outflow -3% -2% -2% reconfiguration,
connection to realignment
January 31, 2014
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Percent Change from Existing

Conditions
Watershed Location Wet Dry Influence
Climate Average Climate
Conditions | _Climate | conditions
Conditions
1:25-year 1:25-year
channel ?

Note:

m®day = cubic metres per day

! No effluent discharge to Bagsverd Creek, Assessment Location identified for comparison to Existing Conditions
2 Bagsverd Lake and Chester Lake watershed areas decrease, however outflows are directed to realignment channels which will be
designed to accommodate these flow rates.

In general, changes to surface water flow for post closure phase stage | were predicted to be similar to the
operations phase, a result of the realignment features remaining in place and active management of the MRA
collection ponds to flood the open pit.

For each climate condition, the largest increases in annual average discharge (>100% change) were predicted
for water bodies that were previously headwater lakes (i.e. Little Clam Lake, Clam Lake, Weeduck Lake and Un-
named Lake #2) and remain incorporated into the realigned surface water system. The realigned surface water
system has been designed to accommodate the predicted range of flows, and as such these flow increases are
not considered an environmental concern. Similarly, the predicted decrease in flow at the Bagsverd Lake
outflow (-13% to -16%) was not considered an environmental concern as flow from the lake will be directed to a
realignment channel rather than Bagsverd Creek.

At the Bagsverd Creek assessment point, a reconnection of the polishing pond also contributed flow to the
creek, and average annual flow decreased by up to 19% (in dry climate conditions).

As with Operations, the predicted decreases in flow in Bagsverd Creek will need to be considered in the context
of in-stream characteristics (such as sedimentation/erosional processes and connection to downstream
features). Currently these in-stream characteristics of the creek are also likely influenced by transient beaver
activity (Attachment ). Given the observed range in discharge and water level (Attachment I); and the general
stream characteristics (low-gradient, bordered by wetland), these flow decreases (-18% to -19%) were
gualitatively considered unlikely to alter in-stream characteristics such as sedimentation, or connection to
downstream waterways beyond the existing variation in observed conditions. The development of a monitoring
plan for Bagsverd Creek is outlined in Section 5.2.

4.1.4 Post-Closure Phase Stage II

In post-closure phase stage Il, water level will have recovered in C6té Pit to an elevation sufficient to cause
overflow (and reconnection) of the Pit Lake to the upper basin of Three Duck Lakes. With acceptable water
quality, the MRSPs will overflow to local surface water bodies. The reconfiguration of the realignment features
will result in watersheds that more closely resemble those of existing conditions. As displayed in Figure 4-3,
some Lakes will be disconnected from realignments but will maintain their realignment outflow features (e.g.

January 31, 2014
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Weeduck Lake), others will remain connected to watershed realignments (e.g., Bagsverd Lake, Chester Lake),
or will essentially merge with other lakes (Little Clam Lake and Clam Lake).

4.1.4.1 Model Output — Post-Closure Phase Stage Il

With runoff from the MRA directed to local receivers and alterations to realignment features incorporated into the
water balance model, estimated change (%) from Existing Conditions in average annual surface water flow are
presented in Table 4-5. Predicted magnitude change of annual average discharge estimates are provided in
Attachment II.

Table 4-5: Percent Change, Average Annual Surface Water Flow, Post-Closure Phase Stage Il

Percent Change from Existing
Conditions
Watershed Location Wet Dry Influence
Climate Average Climate
Conditions | _Climate | conditions
Conditions
1:25-year 1:25-year
Mesomikenda Lake n/a
0% 0% 0%
Outflow
. Watershed
Neville Lake Outflow -4% -4% -5% . .
reconfiguration
© Somme River Outflow 0% 0% 0% n/a
X
©
— Bagsverd Creek upstream Watershed
s 9  upstres -12% -13% -13% S TE
° of Effluent Discharge reconfiguration
0]
X
= Un-named Lake #2 Connection to
5 >100% >100% >100% .
8 Outflow realignment channel
=
Watershed
reconfiguration,
Bagsverd Lake Outflow -1% -2% -3% ¢ .
connection to
realignment channel 2
Schist Lake Outflow 0% 0% 0% n/a
. Watershed
Dividing Lake Outflow 4% 2% 2% . .
reconfiguration
2
2 Watershed
D: Delaney Lake Outflow 1% 1% 1% . .
2 reconfiguration
(@]
= Watershed
Three Duck Lakes Outflow 8% 5% 4% . .
reconfiguration
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Percent Change from Existing
Conditions
Watershed Location Wet Dry Influence
Climate Average Climate
Conditions | _Climate | conditions
Conditions
1:25-year 1:25-year
Watershed
reconfiguration,
Weeduck Outflow 52% 22% 34% ¢ .
connection to
realignment channel
Watershed
reconfiguration,
Coté Lake Outflow 5% 1% 0% g .
connection to
realignment channel 2
Watershed
reconfiguration,
Clam Lake Outflow® >100% >100% >100% 9
connection to
realignment channel 2
Watershed
reconfiguration,
Chester Lake Outflow 2% 2% 2% ; .
connection to
realignment channel 2
Note:

m®/day = cubic metres per day

! No effluent discharge to Bagsverd Creek, Assessment Location identified for comparison to Existing Conditions

2 Bagsverd Lake, Weeduck Lake, Coté Lake, Clam Lake and Chester Lake watershed areas change from Existing Conditions, however
outflows are directed to realignment channels which will be designed to accommodate these flow rates.

% Clam Lake and Little Clam Lake will have the same elevation and will outflow to C6té Lake.

Where realignments remain, flows were predicted to continue to be increased relative to Existing Conditions in
lakes that were originally headwater lakes (such as Un-named Lake #2 and Clam Lake). Weeduck Lake will be
disconnected from upstream realignments but will increase in watershed area relative to Existing Conditions and
will maintain a channel outflow, resulting in flow increases of at least 22% (though the absolute magnitude
change is minimal; Attachment Il). Surface water flows through the remainder of the system will approximate
Existing Condition flows (<10% change), with the exception of Bagsverd Creek which was simulated to have a
decrease in flow (up to -13%) primarily as a result of the loss of contributing area (the TMF footprint), which will
continue to discharge via gravity to Mesomikenda Lake.

As with the operations phase and post closure phase stage |, the predicted decreases in flow in Bagsverd Creek
will need to be considered in the context of in-stream characteristics (such as sedimentation/erosional processes
and connection to downstream features). Currently these in-stream characteristics of the creek are also likely
influenced by transient beaver activity (Attachment I). Given the observed range in discharge and water level
(Attachment I); and the general stream characteristics (low-gradient, bordered by wetland), these flow decreases
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(-12% to -13%) were qualitatively considered as unlikely to alter in-stream characteristics such as sedimentation,
or connection to downstream waterways beyond the existing variation in observed conditions. Monitoring is
proposed on Bagsverd Creek and is described in Section 5.2.

4.2 Other Predicted Effects

While not considered as an environmental assessment indicator, an estimate of the time to flood the C6té open
pit was completed. This provided an approximate timeline for the period between the post-closure phase stage |
and stage Il. The assessment considered runoff to, and precipitation on, the open pit as well as groundwater
infow and active pumping of the MRA collection ponds as inflows, and evaporation as water loss from the
flooding pit. With these water budget components considered, the open pit will flood in approximately 50 to 60
years.

5.0 MITIGATION AND MONITORING
5.1 Mitigation

The prediction of water quality effects was completed based on several inherent mitigation measures that have
been included in the design of the Project. These include:

m Engineered facilities will be constructed to store mine rock (MRA), ore at the low-grade stockpile and
tailings (TMF).

m Engineered water management systems will be constructed to collect runoff and seepage from the MRA,
low-grade stockpile, TMF, and polishing pond during the operations phase and post-closure phase stage |.

m Engineered realignment channels will be constructed to convey the range of flows that can be reasonably
expected over the projected life of mine or life of realignment feature as applicable.

m Contact water comprised of inflows and runoff from the pit walls, runoff and seepage from the MRA and
low-grade stockpile, and runoff from the processing plant will be collected and pumped to the mine water
pond during the operations phase and pumped to the open pit during the post-closure phase stage I.
Contact and process water contained within the TDSPs and polishing pond collection ponds will be pumped
back into the reclaim pond and polishing pond (respectively) during the operations phase.

m  Alow-permeable liner will be installed at the mine water pond.

m Erosion and sediment control measures will be constructed to promote settling of sediments and mitigate
the migration of suspended solids into nearby surface water features.

5.2 Monitoring

Considering the potential effects of the Project on the hydrological EAI (surface water flow), a hydrological
monitoring program has been developed and is outlined below. This program is to be incorporated into an overall
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water monitoring program for the Project and will include the continued monitoring of streamflow and water level
at key surface water locations across the Project site.

The hydrological monitoring program is to be integrated with the monitoring programs developed for the
hydrogeology, water quality, aquatic biology and terrestrial ecology disciplines and documented within their
respective TSDs. The result of the hydrological monitoring program will be integrated with the results obtained
from the other disciplines on an annual basis, and the results will be assessed in consideration of ongoing
operational activities. As such, these annual reports will also consider revision to the location and frequency of
hydrological monitoring as appropriate.

5.2.1 Hydrological Monitoring

Measurement of streamflow and water level will continue at selected existing locations (installed in 2012 and
2013) and new locations as necessary in the waterways around the infrastructure footprint. Existing locations
may require upgrades for long-term monitoring. The location of the new monitoring stations may be aligned with
groundwater monitoring to monitor interactions between groundwater and surface water, and will also consider
the realigned channels.

Hydrological stations will be monitored for streamflow quarterly to capture seasonal variability and will be
equipped with dataloggers to monitor water level on a half-hour interval. It is assumed that Environment Canada
will maintain the streamflow gauging station on the Mollie River and OPG will maintain records of discharge and
water level at the Mesomikenda Lake Dam. Available information from these databases will be referenced and
compiled along with operational data such as monitoring of on-site water removals, discharge, transfer pumping
and reservoir water levels and presented in an annual monitoring report.

5.2.2 Meteorological Monitoring

The collection of meteorological monitoring at the Project site will continue with the use of the installed
meteorological tower. The station will be downloaded quarterly and checked for data consistency and
comparison with regional climate monitoring stations and previously established spatial trends.

5.2.3 In-Stream Characteristics — Bagsverd Creek

The predicted changes in streamflow are not anticipated to affect the in-stream characteristics of Bagsverd
Creek. However, a supporting monitoring program focussed on the reach of Bagsverd Creek downstream of Un-
named Lake #1 is recommended. The monitoring program should be completed twice annually, following
snowmelt and at low flow conditions, and will be initiated prior to realignment development to establish Existing
Conditions. The monitoring should include:

m TSS sampling for suspended solids concentrations;
m stream cross-sections at several locations for channel geometry;

m installation of erosion pins in stream banks and disturbance rods in the streambed to assess sedimentation
and erosion; and
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aerial or photographic analysis to assess stream meander.

This in-stream study can also be applied to the realignment channels in order to monitor hydrological function
and compare physical stream characteristics to the design intent.

6.0

CONCLUSIONS

Based upon the results of the studies and effects assessment completed, the following conclusions are
presented for the hydrogeological environment:

1

2)

3)

4)

5)

6)

7

8)

9)

The Co6té Gold project will affect the hydrological environment principally through the: construction of
realignment features, excavation of an open pit mine, and the development of the MRA and TMF.

Surface water flow has been identified as an effects assessment indicator. Changes in surface water flow,
as may result from Project activities, could affect the in-stream characteristics of the waterway (through
erosional or sedimentation processes).

The area has been investigated through the installation of 14 streamflow monitoring locations and an on-
site meteorological tower as well as bathymetric surveys. These field studies have been intended to
characterize the local climate and the response of the hydrological system to a range of climatological
conditions.

The Project site is located in close proximity to the Great Lakes / James Bay watershed divide. As such the
hydrological system has limited upstream inflows and forms the headwaters of the Mattagami River.

The Project site can be divided into two watersheds. These are i) the Mollie River watershed, which flows
north through Co6té Lake, south through Three Duck Lakes and eastward via the Mollie River to
Minisinakwa Lake and ii) the Mesomikenda Lake watershed, which drains northward from Bagsverd Lake
and eastward from the Somme River prior to confluence at Neville Lake and discharge to Mesomikenda
Lake. The Mesomikenda Lake outflow is directed to the Makani River and Minisinakwa Lake.

The hydrological regime of watercourses at the Project site is characterized by a wide range of observed
discharge values (up to three orders of magnitude) between monitored sites.

A hydrological model was developed to estimate the existing condition surface water system and
subsequently to compare surface water flow during the operations and post-closure phases. The model
was based on the available background data and mine water management concepts.

During Operations, surface water flow changes of greater than 10% can be expected where watershed
areas are influenced through planned realignments or infrastructure development. The changes are limited
to within the LSA and the highest change was simulated to occur where realignment plans exist. Flow
decrease in Bagsverd Creek (up to -21%) was estimated as a result of watershed loss to realignment and
TMF development.

During post-closure phase stage |, surface water flow will remain similar to operations, as water is managed
similarly in this stage and the operations phase. Slight increases to flow to Bagsverd Creek will occur as
the polishing pond watershed is reconnected.
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10) The time to flood the open pit to the original Cété Lake water level, and therefore the time lapsed between
post-closure phase stage | and post-closure phase stage Il will be approximately 50 to 60 years, assuming
active management of the MRA collection ponds continues.

11) During post-closure phase stage Il, waterways will be reconnected similarly to the existing conditions.
Lakes that remain connected to realignment features in this stage displayed higher daily average
streamflow than during existing conditions, and streamflow was decreased in Bagsverd Creek, where the
TMF watershed area was directed to Mesomikenda Lake. However, total streamflow change through the
Mollie River and Mesomikenda Lake watersheds was less than 5%.
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HYDROLOGY AND CLIMATE BASELINE

1.0 INTRODUCTION

IAMGOLD Corporation (IAMGOLD) is planning to develop the Cbété Gold Project (the Project) located
approximately 20 kilometers (km) southwest of Gogama, 130 km southwest of Timmins, and 200 km northwest
of Sudbury (Figure 1).

This document is one of a series of physical, biological and human environment baseline reports to describe the
current environmental conditions at the Project site. These baseline reports are written with the intent to support
the Environmental Assessment (EA) process.

1.1 Overview of the C6té Gold Project

IAMGOLD is planning to construct, operate and eventually reclaim a new open pit gold mine at the C6té Gold
Project site.

The proposed site layout places the required mine-related facilities in close proximity to the open pit, to the
extent practicable. The proposed site layout is presented in Figure 2 showing the approximate scale of the Coté
Gold Project. The site plan will be refined further as a result of ongoing consultation activities, land purchase
agreements and engineering studies.

As part of the proposed development of the Project, several water features will be fully or partially overprinted.
These include C6té Lake, portions of Three Duck Lakes, Clam Lake, Mollie River/Chester Lake system and
Bagsverd Creek. As a consequence, these water features will need to be realigned for safe development and
operation of the open pit.

The major proposed Project components are expected to include:

m open pit;

m ore processing plant;

m  maintenance garage, fuel and lube facility, warehouse and administration complex;

m construction and operations accommodations complex;

m explosives manufacturing and storage facility (emulsion plant);

m various stockpiles (low-grade ore, overburden and mine rock area [MRA]) in close proximity to the open pit;
m aggregate extraction with crushing and screening plants;

m Tailings Management Facility (TMF);

m on-site access roads and pipelines, power infrastructure and fuel storage facilities;

m potable and process water treatment facilities;

m domestic and industrial solid waste handling facilities (landfill);

m water management facilities and drainage works, including watercourse realignments; and

m transmission line and related infrastructure.

January 31, 2014
Report No. 12-1192-0010R (8000/8030)R 4
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HYDROLOGY AND CLIMATE BASELINE

2.0 SCOPE OF WORK

The scope of work for the hydrological and climatological baseline study presented herein was limited to:
1) Installation of a meteorological tower on the Project site.

2) Installation of hydrological (water level) monitoring equipment on waterways in the vicinity of the Project
site.

3) Compilation of regional climatological information and comparison with data collected at the meteorological
tower (from May 2012 to the end of July 2013).

4) Compilation of regional hydrological information and comparison with data collected at the local monitoring
stations (from installation during 2012 to the end of July 2013).

The scope of work described herein is based on the following:

1) In the context of this report, the term ‘baseline’ is used to describe the conditions existing at the Project site
as encountered during the time period of the hydrological study (March 2012 to July 2013).

2) The report summarizes factual information collected during the time periods referenced herein and water
level and discharge monitoring is on-going.

3.0 STUDY AREA

The Project site is located in Chester and Neville Township, Sudbury District, southwest of the town of Gogama,
Ontario and just north of the watershed divide that separates the James Bay watershed from the Great Lakes
watershed (Figure 1).

The Boreal Shield ecozone of Ontario (Natural Resources Canada 2012) encompasses the Project site and is
characterized by long, cold winters and short warm summers with annual water input exceeding losses to
evaporation (Energy, Mines and Resources Canada 1990).

Surficial geology at the Project site is predominantly bedrock covered with a thin till veneer, with occasional
glaciofluvial or glaciolacustrine deposits (Roed and Hallett 1979). Numerous lakes and rivers are a result of the
geology, topography and annual water surplus conditions. Topography in the immediate vicinity of the Project
site ranges from approximately 410 metres above sea level (masl) to 350 masl.

The Project site is located within the Mattagami River Watershed, which has headwaters to the south at the
James Bay/Great Lakes watershed divide and flows north for approximately 420 km to a confluence with the
Moose River, which subsequently flows to James Bay. Approximately 18 dams and power generating stations
are located along the Mattagami River, which also provides drinking water to the City of Timmins, Ontario
(110 km northeast of the Project site; Figure 1). The Mattagami River watershed, including the Project site, lies
within the Mattagami Region Source Water Protection Area.

Key water control structures in the vicinity of the Project site are located on Mesomikenda Lake (owned by
Ontario Power Generation [OPG]) and on Minisinakwa Lake (owned by the Ontario Ministry of Natural
Resources [MNR]).

January 31, 2014
Report No. 12-1192-0010R (8000/8030)R 7



HYDROLOGY AND CLIMATE BASELINE

4.0 METHODS
4.1 Desktop Methods

The review of available literature and regional information was primarily provided by Environment Canada (EC),
MNR, Water Survey of Canada (WSC) and OPG. Site specific data review and analysis was limited to:

m the compilation of available automatic water level recordings, manual staff gauge, instantaneous discharge,
bathymetric data and survey measurements;

m the analysis of collected field data to estimate a continuous record of stream discharge for the studied
period;

m the comparison of collected on-site meteorological data to regional climate stations;

This allowed for an overview of the range of meteorological and hydrological conditions at the Project site for the
period March 2012 to July 2013.

411 Climate and Meteorological Data

As shown in Figure 3, existing EC Climate monitoring stations are located in Timmins (120 km north of the
Project site), Chapleau (110 km northwest of the Project site), Sudbury (140 km southeast of the Project site)
and North Bay (230 km southeast of the Project site). These monitoring stations were selected as
representative regional monitoring sites for long-term climate and short-term meteorology data comparisons
(Table 1). Climate data were extracted for these stations from EC databases (EC 2013).

Table 1: Regional Climate Locations

Distance
. . . from Period of
Location ECID Latitude Longitude Project site Record
(km)
Sudbury A 6068150 46 °37' 32" N 80°47 52" W 140 (SE) 1954 - 2013
Timmins Victor 6078285 48°34' 11" N 81°22' 36" W 120 (NE) | 1955 -2012
Power A
Timmins Climate 6078282 48°33' 26" N 81°23 25" W 120 (NE) 2008 - 2013
Chapleau A 6061361 47°49' 12" N 83°20'48" W 110 (NW) 1978 - 2013
North Bay A’ 6085700 46°21'49"N 79°25 22" W 230 (SE) 1939 - 2012
North Bay A 6085701 46°21° 50" N 79°25 22" W 230 (SE) 2013
Note:

! Station discontinued in 2012
km - kilometre

January 31, 2014
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HYDROLOGY AND CLIMATE BASELINE

41.2

Active regional hydrological monitoring stations with available data were selected to provide an indication of
temporal trends in water level and discharge in waterways in the vicinity of the Project site and are located within
the Upper Mattagami River watershed (Figure 3; Table 2). Water quantity (water level and discharge) data were
collected from databases provided by WSC (2012) and OPG for these regional monitoring stations.

Hydrological Data

Table 2: Regional Hydrological Stations
. Period of
Approximate
Drainage Record Data
Location ECID | Latitude | Longitude | Watershed 9 Parameters (for )
Area Provider
(kmz) current
study)
e . Water Level Water
Mollie River at 04LA 47° 29 81° 50’ Mattagami
Streamflow Canada
Minisinakwa 0 Ao 0 ag’ ; Water
River Near 04LA ] 47° 42 81°36" | Mattagami 1,400 Water Level | 2002-2012 | Survey of
005 55" N 45" W River
Gogama Canada
Mesomikenda .
. Water Level Ontario
0 ’ o} ’
Lake at NA | AT 42 81°52" | Mattagami 630 and 2002-2011 |  Power
Mesomikenda 17" N 00" W River .
Streamflow Generation
Lake Dam
Note:
km? — kilometre squared
N — north
W - west
4.2 Field Methods
421 Surface Water Quantity Monitoring

Surface water monitoring sites were selected in cooperation with Trelawney Mining, prior to IAMGOLD acquiring
the property, based on the infrastructure and mining plan as it existed in early 2012. Fifteen surface water
monitoring locations were selected, 14 of which were instrumented with automatic water level pressure
dataloggers (Solinst Leveloggers; Figure 4 and Figure 5). A barometric pressure datalogger was installed at an
elevation above the expected high water level at one surface water monitoring location in order to correct water
level pressures to a representative water level (m).

The dataloggers were installed in 17 (2.54 cm) PVC pipes attached to posts that were either driven into stream
substrate, bolted to the exterior of culvert inlets or bolted to rock faces. A staff gauge was also installed at each
location in order to correlate the automatic recording to manual water level measurements.

Where a flow restriction was present (such as culvert, roadway or beaver dam), the water level monitoring
station was installed upstream of this feature. Initial installations occurred in March 2012. IAMGOLD personnel
supplemented these initial installations with others as infrastructure improvements (i.e. culvert installations) were
completed. The Project site surface hydrological monitoring locations are summarized in Table 3 and Figure 4
and Figure 5, and individual site descriptions are provided in Appendix A.

January 31, 2014
Report No. 12-1192-0010R (8000/8030)R 10



Path: Z:\Projects\2013\13-1192-0021\GIS\MXDs\Reporting\Hydrology\Figure4_Hydrological_Monitoring_South.mxd

420l000

425l000

430l000

435l000

527?000

527(l)000

526?000

Yeo Lake

Potier
Lake

Schou
Lake

Schist
Lake

Moore
Lake

Ash

Lake
Chain
Lake

Attach
Lake

*

#9310 piansheg

Un-named

-2 I Lake #1

Un-named
Lake #2

Bagsverd
Lake

SL

Little
Clam Lake

R
0%,

030

XX

3%

35

3
225858

"9
<

XX
X
3K
000

O

o %%

5
55
o
X

Clam
Lake

Vv,
3K
&
o
RS
3RS
5
5%
2
2
3
%
5%

/

/
2
65
%
R0
$RRXK
K%

Sawpeter
Lake

Chester
Lake

Rene

Lake

BPD

Mesomikenda

Weeduck
Lake

Three
Duck

MP
Lakes

Three
Duck
Lakes

3D-c

Delaney s,
Lake

Lake

N

Upper St. Louis
Lake

Loucks
Lake

Susanne
Lake

Errington
Lake

Bennewei
. Lake
Bernice
Lake

Lorry
Lake

Octave
Lake

Round
George Lake
Lake

Twin
Lakes

Dividing
Lake

ol ‘ Molie g,
,

S

5275000

5270000

5265000

!
420000

)
425000

!
430000

)
435000

LEGEND

Automatic Water Level & Manual Water Flow (Monthly)
Automatic Water Level & Manual Water Flow (Quarterly)
Manual Water Flow (Quarterly)

Meteorological Station

Regional Hydrological Monitoring Location
f Major Road

m Open Pit

I:l Polishing Pond

Tailings Management Facility (TMF)
Mine Rock Area (MRA)
Waterbodies

Rivers

REFERENCE

Open Pit Shell provided by IAMGOLD, May 2013

Base Data - MNR NRVIS, CANMAP v2008.4

Produced by Golder Associates Ltd under licence from

Ontario Ministry of Natural Resources, © Queens Printer 2013

Projection: Transverse Mercator Datum: NAD 83 Coordinate System: UTM Zone 17

1,500 0 1,500

SCALE 1:60,000 METRES

PROJECT

COTE GOLD PROJECT

"™ Local Hydrological Monitoring Locations
(Southern Portion)

PROJECT No. 13-1192-0021 SCALE AS SHOWN | REV.0

DESIGN | RRD | _Dec. 2012

Gis | AL | oct2013
CHECK | SK_| Nov.2013
Sudbury, Ontario REVIEW | KAB | Nov. 2013

FIGURE: 4




Path: Z:\Projects\2013\13-1192-0021\GIS\MXDs\Reporting\Hydrology\Figure5_Hydrological_Monitoring_North.mxd

425l000

430l000

435l000

T
5280000

)
5275000

PebEanhewi Billie
aKe Lake
/— Mesomikenda Lake Dam
Mesomikenda
Lake
Owatawetnes
Lake
Somme
Lake “ SR
g o
S -
=}
N
b Neville
Lake
. BL-b
Wolf
Lake
Mouse
Lake
8
B= 2
~ Q
5 Y 2 !
o
8
% Upper St. Louis
3 Lake
Un-named BL-a
L-2 . Lake #1
Un-named LE;EES
Lake #2
Schou
Lake Mesomikenda
Lake
Susanne
Lake
BPD
Schist
Lake Errington
Bagsverd Lake
Lake
) J )
425000 430000 435000

LEGEND

Automatic Water Level & Manual Water Flow (Monthly)
° Automatic Water Level & Manual Water Flow (Quarterly)
Manual Water Flow (Quarterly)
. Meteorological Station
- Polishing Pond
Tailings Management Facility (TMF)
Waterbodies

Rivers

REFERENCE

Open Pit Shell provided by IAMGOLD, May 2013

Base Data - MNR NRVIS, CANMAP v2008.4

Produced by Golder Associates Ltd under licence from

Ontario Ministry of Natural Resources, © Queens Printer 2013

Projection: Transverse Mercator Datum: NAD 83 Coordinate System: UTM Zone 17

1,500 0 1,500

SCALE 1:60,000 METRES

PROJECT

COTE GOLD PROJECT

TITLE

Local Hydrological Monitoring Locations
(Northern Portion)

PROJECT No. 13-1192-0021 SCALE AS SHOWN | REV.0

DESIGN | RRD | Dec. 2012
GIS_| AL | Oct2013 .
CHECK | SK | Nov.2013 FIGURE: 5

Sudbury, Ontario REVIEW | KAB | Nov. 2013




HYDROLOGY AND CLIMATE BASELINE

Surveys of these surface water installation locations were completed by L. Labelle Surveys in June and October
2012 (and checked in September 2013), which provided geodetic references for each staff gauge (Appendix B).
The October 2012 survey also identified downstream control points (i.e. zero flow elevations) and where
applicable, culvert dimensions.

Streamflow measurements were made at each location (either monthly or quarterly) through standard velocity-
area methods, using a wading rod and velocity meter. Velocity profiles were completed downstream of the flow
control feature (e.g. culvert). Velocity was measured at 0.6 of water depth, except when water depth exceeded
0.75 m, in which case velocity was measured at both 0.2 and 0.8 of water depth. The in-field measurements and
concurrent datalogger downloads were made by IAMGOLD staff, assisted by Golder during the March 2012 field

visit. Data provided in this report is limited to March 2012 to July 2013; however, hydrological monitoring is
ongoing at the Project site.

Table 3: Surface Water Quantity Monitoring Locations

Northing Easting lér::itrr‘zar: Period of Record
Site ID Location Description (NAD83 (NAD83 g
Area (for current study)
Zone 17N) | Zone 17N) 2,1
(km°)
July 5, 2012 -
BL-b Bagsverd Creek Outflow 5277424 430561 80 July 31, 2013
BL-a | Bagsverd Creek at Un-named Lake #1 5273627 430136 52 March 30, 2012 —
July 31, 2013
March 30, 2012 —
BPD Bagsverd Lake Outflow 5270639 431343 40 July 31, 2013
L2 | Un-named Lake #2 Outflow 5273456 | 428297 12 March 30, 2012 -
July 31, 2013
. March 30, 2012 -
SL Schist Lake Outflow 5269771 428496 31 July 31, 2013
P-6 | West Beaver Pond Outflow 5268056 427783 2 May 14, 2012 -
July 31, 2013
. March 30, 2012 -
SR Somme River Outflow 5280152 429894 199 July 31, 2013
LCM | Little Clam Lake Outflow 5267779 | 428484 0.32 April 30, 2012 —
July 31, 2013
May 29, 2012 -
CHLK Chester Lake Outflow 5265373 429883 33 June 27, 2013
sz October 10, 2012 —
CL Coté Lake Outflow 5267486 430164 43 July 31, 2013
. March 30, 2012 —
MP Mill Pond Outflow 5267531 431992 1 July 31, 2013
March 30, 2012 —
CM Clam Lake Outflow 5267121 428624 4 July 31, 2013
March 30, 2012 —
WD Weeduck Lake Outflow 5268135 431442 1 July 31, 2013

January 31, 2014
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HYDROLOGY AND CLIMATE BASELINE

Northing Easting Llj)?:itrr;ar: Period of Record

Site ID Location Description (NAD83 (NAD83 Areag (for current study)
Zone 17N) | Zone 17N) | o, y

3D-C | Three Duck Lakes Outflow 5263621 | 432867 54 March 38, 2082~

Notes:

NAD - North American Datum

km? — kilometres squared

! Drainage Area includes upstream stations
2 Decimal place added for clarity

4.2.2 Rating Curve and Continuous Streamflow Development

Continuous estimates of streamflow were completed through the development of rating curves for each of the
monitoring locations summarized in Table 3. The following information was used in the development of these
rating curves:

m continuously logged water level data;

m manual instantaneous stream velocity and discharge measurements;

m manual staff gauge readings (concurrent to the stream velocity/discharge measurements); and
m field surveys of installations and associated streambed/crossings.

The instantaneous discharge measurements were correlated to the manual staff gauge readings, and a zero-
flow elevation correction was applied based on this data and the field surveys. The zero flow elevation was a
site-specific downstream control such as a beaver dam or streambed. Several of these rating curves were
affected by ongoing beaver activity (blockage of culverts or dam development). In these cases, rating curves
were adjusted to reflect flow conditions pre- and post- beaver activity.

Rating curves were applied to the continuous water level data after barometric compensation of the water level
data (i.e. the removal of atmospheric pressure from the total pressure recorded at the water level sensors). This
provided an estimate of daily discharge at each of the hydrological monitoring stations.

Winter corrections for discharge with ice cover were not applied to these estimates of streamflow for the period
of study, as unsafe ice conditions existed at several of the monitoring stations. Locations with culverts were
typically ice free for winter 2012 to 2013, but may have had other downstream ice effects on water level at the
monitoring site. As such, there is a period of increased uncertainty in the estimated discharge measurements
during the winter months. An increased period of uncertainty was also recognized for the highest flow periods
during spring 2013; where water level response due to snowmelt was rapid.

423 Bathymetry

Bathymetric data provided by IAMGOLD was supplemented with data collected during spring and summer 2013.
Additional data was collected using a Garmin Map 298 Bathymetric Global Positioning System, which collected
both spatial (latitude and longitude) and depth (m) information concurrently. The bathymetric data collected in
2013 was for the following water bodies:

January 31, 2014
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m  Neville Lake;

m Un-named Lake #1;

m Un-named Lake #2;

m Dividing Lake;

m Delaney Lake;

m Pond 4 (also referred to as Un-named Lake #3); and

m the connecting inlet bay from Neville Lake to Mesomikenda Lake.

The bathymetric data was collected as point files (x,y,z) and was subsequently interpolated to produce
bathymetric contour lines with a contour interval of 1 m. Bathymetric maps are provided in Appendix C.

4.2.4 Meteorology

An on-Project site meteorological tower was installed by Golder and IAMGOLD staff at location 5267365N,
433039E (North American Datum 83, Zone 17N) on May 16 and May 17, 2012 (Figure 3). The station includes
the following sensors mounted on a 10 m tower:

m  air temperature;

m relative humidity;
m wind speed;

m wind direction; and
m  solar radiation.

In addition, a tipping bucket precipitation collector was located southeast of the tower base. The sensors were
connected to a Campbell Scientific CR1000 datalogger supplied with power from IAMGOLD. This power supply
was also connected to a heater within the precipitation collector, allowing for snowfall to be recorded.

Meteorological data was logged each hour and was collected approximately quarterly from the datalogger. The
collected data was compared to regional climate stations for consistency of data.

5.0 RESULTS
5.1 Regional Climate

Regional climate information was available from previous public domain literature as well as from climate
monitoring stations that are maintained by EC.

January 31, 2014
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511 Literature Review

Mean annual precipitation for the region is approximately 800 mm to 900 mm with wetter conditions to the south
and drier conditions to the north and west of the Project site (Fisheries and EC 1978). Mean annual lake
evaporation follows a northward decreasing trend from Sudbury to Gogama and is in the range of 500 mm to
600 mm (MNR 1984), while average annual evapotranspiration for the area between Sudbury and Timmins has
been estimated to be in the range of 400 mm to 500 mm (MNR 1984). The difference between mean annual
precipitation and evapotranspiration is the water surplus, or the amount of water available for stream runoff and
groundwater recharge. Based on these average annual values, the annual water surplus for the region is in the
range of 200 mm to 500 mm.

5.1.2 Regional Climate Monitoring Stations

Active Regional Climate monitoring locations are located in Timmins (120 km north of the Project site), Chapleau
(110 km NW of the Project site), Sudbury (140 km south of the Project site) and North Bay (230 km southeast of
the Project site). EC 30-year Climate Normal Statistics for 1981 to 2010 at each location are summarized in
Table 4.

The total precipitation gradient shows a decreasing trend northward (to Timmins) and westward (to Chapleau),
which is consistent with gradients noted in Fisheries Canada and EC (1978). The proportion of total precipitation
that falls as snow is reported as 37% at Timmins and 29% at Sudbury.

Wind direction is not reported for the Chapleau monitoring location. Although there are location-specific
differences in the monthly distribution of wind direction at the North Bay, Timmins and Sudbury monitoring
stations, each of these sites report wind predominantly from the north through the winter and spring months, and
wind predominantly from the south and southwest during summer and fall months.

The reported 1981 to 2010 climate normals provide a snapshot of the spatial variation in the four locations;
however data more recent than the year 2010 was required in order to compare regional climate stations to the
on-site meteorological tower data (Section 3.2.2). Therefore these climate normals have been supplemented
with more recent records to provide comparison, and are further described in Section 5.3.

In addition to long term climate estimates, EC provided Intensity-Duration-Frequency (IDF) data for climate
monitoring stations with a sufficient record period (EC 2012). Table 5 through Table 8 display IDF statistics for
the Sudbury A, Chapleau A, Timmins Victor Power A and North Bay A climate monitoring sites, respectively.

January 31, 2014
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Table 4: Regional Climate Stations - Reported Climate Normals

Location Parameter | January | February | March | April | May | June | July | August | September | October | November | December | Annual
TEMPERATURE
Chapleau Daily
(1981- Average 15.6 13.2 7.1 17 | 95 | 148 | 172 159 11.2 4.2 3.2 112 17
2010) (°C)
Timmins Daily
(1981- Average -16.8 14.0 74 | 18 | 96 | 149 |175]| 16.0 11.1 4.4 3.4 -11.9 1.8
2010) (°C)
Sudbury Daily
(1981- Average 13.0 -10.8 49 | 38 | 111 | 165 | 19.1| 180 13.0 6.0 1.0 8.6 3.7
2010) (°C)
North Bay Daily
(1981- Average 125 -10.4 45 | 40 | 112 | 163 | 189 | 177 13.0 6.2 0.8 8.3 42
2010) (°C)
PRECIPITATION
. Rainfall 2.0 1.8 127 | 287 | 660 | 803 | 822| 760 947 71.0 24.0 5.9 545.1
) (mm)
82 Snowfall
ad rzgm) 55.6 45.6 366 | 234 | 38 00 | 0.0 0.0 0.3 115 422 62.7 276.9
of: ——
~ Pre?;‘q’:f)t'"” 51.9 42.9 469 | 527 | 699 | 803 | 822 76.0 95.1 83.1 64.4 63.7 809.0
Rainfall 32 17 141 | 301 | 623 | 832 | 909| 816 83.7 68.1 30.9 85 558.3
=) (mm)
£5 Snowfall
EQ nowa 57.8 459 | 448 [272| 50 | 02 [ 00| 00 1.0 15.1 49.0 65.2 313.4
€% (cm)
=o .
=~ Precipitation | 5, ¢ 413 545 | 562 | 67.4 | 834 | 909 | 816 84.7 82.5 75.9 64.5 834.6

(mm)
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Location Parameter | January | February | March | April | May | June | July | August | September | October | November | December | Annual
_ F{(f];':]‘;f’)‘" 11.9 72 279 | 497 | 814 | 803 | 769 | 855 101.0 84.9 523 16.6 675.7
(@)

s
A Snowfall 59.5 51.7 349 | 169 | 19 | 00 | 00| 00 0.1 5.7 29.6 63.0 263.4
5 © (cm)

n o .

— Pre‘(:r'rﬁ’:;a)t"’” 62.2 51.1 605 | 657 | 834 | 803 | 769 | 854 101.1 90.9 78.5 67.5 899.3
. Rainfall 19.3 11.8 318 | 563 | 931 | 980 |99.4| 906 115.2 99.1 65.5 227 802.8

5.0 (mm)
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Table 5: Sudbury A — IDF Statistics (millimetre rainfall)

Return Period
Duration (years)
(minutes) 2 5 10 25 50 100
5 7.0 9.8 11.7 14.0 15.8 17.5
10 10.2 14.2 16.8 20.1 22.5 249
15 12.6 17.2 20.2 24.0 26.9 29.7
30 16.8 23.5 28.0 33.7 37.9 42.0
60 20.6 28.8 34.2 41.0 46.1 51.1
120 254 353 41.8 50.1 56.3 62.4
360 35.7 46.5 53.7 62.7 69.5 76.1
720 43.3 55.8 64.1 74.7 82.5 90.2
1,440 49.4 64.6 74.6 87.4 96.8 106.2
Note:
Data Source: EC 2012
Table 6: Chapleau A — IDF Statistics (millimetre rainfall)
Return Period
Duration (years)
(minutes)
2 5 10 25 50 100
5 7.3 10.1 12.0 14.3 16.0 17.8
10 10.6 14.2 16.5 19.4 21.6 23.8
15 12.3 16.4 19.1 22.4 249 27.4
30 15.2 20.6 24 1 28.6 31.9 35.2
60 19.4 26.5 31.3 37.2 41.7 46.0
120 23.0 31.0 36.3 43.1 48.1 53.0
360 32.6 44.2 51.8 61.5 68.6 75.7
720 40.0 55.1 65.2 77.9 87.3 96.6
1,440 48.3 64.8 75.8 89.6 99.9 110.1

Note:
Data Source: EC 2012
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Table 7: Timmins Victor Power A - Statistics (millimetre rainfall)

Return Period
Duration (years)
(minutes) 2 5 10 25 50 100
5 6.8 9.0 10.5 12.3 13.7 15.1
10 9.8 13.4 15.8 18.8 21.1 23.3
15 11.6 15.9 18.7 22.3 25.0 27.6
30 14.7 21.2 25.4 30.8 34.8 38.8
60 17.9 25.0 29.7 35.7 401 445
120 21.7 29.0 33.8 39.9 44 .4 48.9
360 29.1 384 446 52.5 58.3 64.1
720 35.2 48.0 56.5 67.3 75.3 83.2
1,440 43.8 62.6 75.0 90.7 102.3 113.9
Note:
Data Source: EC 2012
Table 8: North Bay A - Statistics (millimetre rainfall)
Return Period
Duration (years)
(minutes) 2 5 10 25 50 100
5 6.8 9.0 10.5 12.3 13.7 15.1
10 9.8 13.4 15.8 18.8 21.1 23.3
15 11.6 15.9 18.7 22.3 25.0 27.6
30 14.7 21.2 25.4 30.8 34.8 38.8
60 17.9 25.0 29.7 35.7 401 44 .5
120 21.7 29.0 33.8 39.9 44 .4 48.9
360 29.1 38.4 44.6 52.5 58.3 64.1
720 35.2 48.0 56.5 67.3 75.3 83.2
1,440 43.8 62.6 75.0 90.7 102.3 113.9

Note:
Data Source: EC 2012
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5.2 4.2. Regional Hydrology
5.21 4.2.1 Literature Review

Mean annual runoff for the region is in the range of 300 mm to 350 mm, with increasing runoff occurring to the
northeast and southwest of the Project site (Fisheries and EC 1978). This is within the range of the average
annual water surplus indicated in Section 4.1.1. The average annual precipitation for the region is in the range
of 800 mm to 900 mm (Section 4.1.1). Over long periods of time, runoff subtracted from precipitation provides
an estimate of total water lost to the atmosphere through evapotranspiration (ET) and to deep groundwater
resources. Based on these values, annual water losses are in the range of 450 mm to 600 mm, which agrees
with regional estimates of lake evaporation and evapotranspiration (Section 4.1.1).

Groundwater contribution to streamflow for the region has been estimated to have contributed less than 20% of
total streamflow (MNR 1984). This provides an indication of the dominance of surface water flow systems in the
overall transport of water into these watersheds. Groundwater recharge can be considered small in comparison
to ET losses.

5.2.2 Mattagami River Water Management Plan

The Mattagami River Water Management Plan (MRWMP), produced by MNR et al (2006) was developed to
incorporate the concerns of various stakeholders for the uses of the Mattagami River system, which extends
approximately 420 km from the headwaters of Mesomikenda Lake to the Mattagami River confluence with the
Moose River.

The MRWMP mandates operating levels for all 18 dams and generating stations located in the Mattagami River
watershed. The operational procedures for the two dams located in close proximity to the Project site; the
Mesomikenda Lake Dam (owned by OPG) and the Minisinakwa Lake Dam (owned by MNR) are detailed here.

5.2.3 Mesomikenda Lake Dam

The normal operating ranges for the Mesomikenda Lake Dam are summarized in Table 9. The key drawdown
period is during winter in order to reduce spring runoff peaks. Lake level is to be subsequently raised from the
target winter minimum water level to its summer operating level by the time water temperature reaches 5°C (for
spring fish spawning protection). This elevation is also to be maintained to July 15" for wildlife (waterfowl
nesting) purposes.

Table 9: Mesomikenda Lake Dam - Operating Rules

Normal Operating Summer Target Operating Range Winter Target
Range (Victoria Day to Thanksgiving) Minimum Elevation
(masl) (masl) (masl)

362.30-365.30 364.94-365.30 362.30
Note:

masl — metres above sea level
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5.24 Minisinakwa Lake Dam

The normal operating water level range for the Minisinakwa Lake Dam is summarized in Table 10. The lake
level is to be raised from the target winter minimum water level to its summer operating level by the time water
temperature reaches 5°C (for fish spawning purposes).

Table 10: Minisinakwa Lake Dam - Operating Rules

Normal Operating Summer Target Operating Level Winter Target
Range (Victoria Day to Thanksgiving) Minimum Elevation
(masl) (masl) (masl)

347.78-349.00 348.40 347.78
Note:

masl — metres above sea level

5.2.5 Mattagami River Source Water Protection Plan

The Mattagami River Conservation Authority (MRCA) has completed a proposed Source Water Protection Plan
intended to minimize and mitigate potential threats to the drinking water supply for the City of Timmins. The
Mattagami River serves as the source of municipal water in Timmins, and future development in the Mattagami
River watershed is addressed through policies developed as a part of this Source Water Protection Plan
(Mattagami Region Source Protection Committee 2012).

The Project site is located 110 km upstream of the Timmins municipal water intake, and is within the area
referred to as the Intake Protection Zone (IPZ) 3. As summarized by the Mattagami Region Source Protection
Committee (2012), the IPZ3 is defined by a 120 m buffer around each lake and river located in the contributing
watersheds upstream of the municipal water intake in Timmins. Policies proposed for mining developments in
the IPZ3 include a recommendation that long-term water management planning is addressed through the
development of Closure Plans.

5.2.6 Regional Hydrology Monitoring Locations

Regional discharge and water level data for the available hydrological monitoring locations are displayed in
Figure 6. Water level has been normalized to an arbitrary datum (100.0 m) to allow for a relative comparison
between sites. The contrasting temporal trends in these hydrological parameters are a result of regulation at the
Mesomikenda and Minisinakwa Lake dams. Mesomikenda Lake displays three distinct peak flow periods that
coincide with dam operating rules (Table 9). In contrast, a single spring runoff peak flow is typical for the
unregulated rivers such as the Mollie River gauging station (Figure 6).
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5.3 Local Meteorology

Local meteorology has been compiled for the Project site from the meteorological station for the period May 18,
2012 to July 31, 2013. The meteorology for the four regional stations was also compiled for the overlapping
period of record for the Project site in Table 13. A review of these records and input from on-site IAMGOLD
personnel identified two periods, December 12, 2012 to March 31, 2013 and June 1, 2013 to August 13, 2013,
where the precipitation collector on the Project site was not functioning correctly due to snow bridging or tipping
bucket obstruction.

To estimate a complete precipitation record for the entire study period, on-site precipitation data was combined
with data estimated from the regional climate monitoring stations. The inverse distance squared method was
used to develop representative on-site data and was selected as it was not dependent on the length of the
available data from the Project site (Dingman 1994). This method assigns a weight to each of the regional
stations based on the distance of the regional station from the Project site. The results of the on-site gap-filled
dataset and the comparison to regional stations are summarized in Table 11.

Table 11: Regional and Local Meteorological Comparison

Location O‘,éi';'ii':,pc',?g Coté Gold | Sudbury | Timmins | Chapleau | North Bay
Record Project Site A A A A

Average Daily

May 18, 2012 —
Temperature J?Il ::31 20013 5.8 6.6 4.4 4.7 7.3
(°C) o
Total Precipitati J 12,2012 —
(r:r:) e 335131 2013" 826.8 961.3 765.2 941.0 1017.9
Note:

°C — degree Celsius
mm - millimetre
! Precipitation data not available for Timmins for the period May 18 to June 12, 2012

Daily average temperature for the Project site was compared to the regional stations identified in Section 4.1.2.
Figure 7 shows a temporally similar pattern for the Project site and regional stations. For the overlapping period
of record (May 18, 2012 to July 31, 2013) the average daily temperature at the Project site was 5.8°C, which is
within the range of observed temperatures recorded at the regional climate stations (Table 12) and consistent
with the regional long-term climate conditions (Table 4).

Cumulative precipitation at the Project site was compared to the regional stations for the overlapping period of
record (June 12, 2012 to July 31, 2013) with the gap-filled precipitation record (Figure 7). Total precipitation
received at the Project site over this period was 826.8 mm. This precipitation depth is generally consistent with
the regional trends in precipitation (i.e. drier than Sudbury and North Bay, wetter than Timmins). However,
Chapleau is generally the driest of the regional locations (Table 4) and received more precipitation than the
Project site over this period of record. This is most likely due to at least three rain events that exceeded
30 mm/day (EC 2013) which were not received in Timmins or at the Project site.
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54 Local Hydrology
5.5 Local Watersheds

Surface water in the area of the Project site is controlled by topography, geology (bedrock outcrops that
promotes lake formation) and the close proximity to the James Bay/Great Lakes watershed (headwater
conditions). Watersheds at the Project site form a part of the headwaters of the Mattagami River Watershed.

Two key watersheds drain the Project site; the Mollie River Watershed and the Mesomikenda Lake Watershed
(Figure 8). Table 12 summarizes the lake features found within these two watersheds.

Table 12: Lake Feature Summary

Watershed Name Surf?rc:z)Area

Bagsverd Lake 215
Billie Lake 43
Felix Lake 12
Little Clam Lake 7
Mesomikenda Lake' 1,705
Mouse Lake 27
Neville Lake 108
Owatawetnes Lake 91

. Pebonishewi Lake 1,186

Mesomikenda Lake

Rat Lake 48
Resound Lake 144
Schist Lake 403
Schou Lake 220
Somme Lake 68
Trail Lake 11
Vivian Lakes 16
Whalsom Lake 368
Wolf Lake 104
Ash Lake 17
Attach Lake 5
Chain Lake 8
Chester Lake 98
Clam Lake 80

. Coté Lake 18

Mollie River

Delaney Lake 27
Dividing Lake 129
George Lake 5
Moore Lake 92
Ray Lake 3
Rene Lake 17
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Surface Area

Watershed Name (ha)
Sawpeter Lake 4
Three Duck Lakes? 201
Twin Lakes 13
Weeduck Lake 22

Notes:

pa - hectares

2

Mesomikenda Lake included due to proximity to Project site and Neville Lake
Three Duck Lakes area includes Upper, Middle and Lower lake area
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5.51 Mollie River Watershed

The Mollie River connects a chain of lakes that discharge through the proposed open pit and mine rock
placement areas (Figure 8). The headwaters of the river include Moore Lake, which discharges sequentially
through Attach Lake, Chester Lake, Coté Lake and Three Duck Lakes. Outflow from other lakes also contributes
to the Mollie River, including Clam Lake (downstream of Chester Lake), Weeduck Lake (upstream of Three Duck
Lakes) and smaller headwater features (e.g. Mill Pond, Delaney Lake, Figure 8). The Mollie River discharges to
Dividing Lake and east of Highway 144 into Lake Minisinakwa near the town of Gogama. At the 04LA006 WSC
streamflow gauging location (Figure 3), the upstream watershed area is approximately 9,000 hectares.

5.5.2 Mesomikenda Lake Watershed

The Mesomikenda Lake watershed (approximately 63,000 ha) drains two tributaries in the vicinity of the Project
site via Neville Lake; the Somme River and Bagsverd Creek (Figure 9). The Somme River drains several
headwater lakes located to the west, southwest and northwest of the Project site (e.g. Somme Lake; Wolf Lake).
Bagsverd Creek headwaters are located at Schist Lake and the creek subsequently flows north through the
Project site. Bagsverd Creek receives discharge from Bagsverd Lake and other un-named features that have
been given identification codes for the purposes of the study (e.g. Un-named Lake #1 and Un-named Lake #2;
Figure 5). Neville Lake discharges to Mesomikenda Lake, which in turn discharges to the Makani River and
Minisinakwa Lake upstream of the Mattagami River.

Local watershed areas, defined by the areas upstream of the water quantity monitoring location (Table 3) are
displayed in Figure 9 and Figure 10.
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5.5.3

Local Water Level

Water level responses for automatic recording hydrological stations (Figure 4 and Figure 5) are shown in
Appendix A. For the available period of record, water level change ranged from 0.1 m to 1.9 m (Table 13). The
highest water levels were recorded during spring months, and were occasionally exacerbated by downstream
beaver activity (e.g. BL-a). Water level rise followed extended rain or snowmelt, or, in some cases, was a result
of beaver activity downstream of water level sensor installations.

Table 13: Water Level Recordings

Period of Maximum Minimum Average
Station Record Water Water Range Water
Site ID . .. Watershed Level Level Level
Description (for current El - El - (m) El -
study) evathn evathn evation
(masl) (masl) (masl)
Bagsverd Jul 2012 — | Mesomikenda
BL-b Creek Outflow | Jul 2013 Lake 369.9 369.3 0.6 369.5
Bagsverd .
BL-a Creek at Un- | Mar2012— [ Mesomikenda | = 574 g 372.0 192 372.6
Jul 2013 Lake
named Lake #2
Bagsverd Lake | Mar 2012 — | Mesomikenda
BPD Outflow Jul 2013 Lake 380.4 379.7 0.7 379.9
Un-named Lake | Mar 2012 — | Mesomikenda
L-2 #2 Outflow Jul 2013 Lake 373.9 373.3 0.6 373.5
Schist Lake Mar 2012 — | Mesomikenda
SL Outflow Jul 2013 Lake 381.0 380.4 0.6 380.5
West Beaver May 2012 — | Mesomikenda
P-6 Pond Outflow | Jul 2013 Lake 381.7 381.3 0.4 381.5
Somme River Mar 2012 — | Mesomikenda
SR Outflow Jul 2013 Lake 372.8 371.7 1.1 371.9
Little Clam Apr 2012 — | Mesomikenda
LCM Lake Outflow | Jul 2013 Lake 388.0 387.5 0.5 387.7
Chester Lake May 2012 — -
CHLK Outflow Jun 2013 Mollie River 385.7 384.6 1.1 384.9
Coté Lake Oct 2012 — N
CL Outflow Jul 2013 Mollie River 381.5 380.6 0.1 380.8
Mill Pond Mar 2012 — .
MP Outflow Jul 2013 Mollie River 381.5 380.7 0.8 380.9
Clam Lake Mar 2012 — .
CM Outflow Jul 2013 Mollie River 386.6 385.9 0.6 386.2
Weeduck Mar 2012 — .
WD Outflow Jul 2013 Mollie River 381.7 381.1 0.6 381.3
Three Duck Mar 2012 — . .
3D-C Lakes Outflow June 2013 Mollie River 381.2 380.3 0.9 380.5
Note:

! Elevations are based on geodetic surveys completed by L. Labelle Surveys, June and October 2012.
% Influenced by beaver activity downstream of hydrological installation
masl — metres above sea level

m - metres
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5.5.4

Local Streamflow

Manual instantaneous streamflow measurements taken for the period March 2012 to July 2013 displayed a wide
range of flows for the various waterways on the Project site (Table 14). The greatest discharge measurements
occurred at the Somme River Outflow (SR; 8,462 litres per second [L/s]), the Bagsverd Creek Outflow (BL-b;
3,610 L/s), and the Three Duck Lakes Outflow (3D-C; 2,530 L/s), each of which were observed during the spring

freshet.

The observed discharge conditions ranged seasonally by up to two orders of magnitude, and up to three orders
For example, observed discharge from Co6té Lake ranged from
approximately 40 L/s to approximately 1,300 L/s, and observed discharge was less than 5 L/s at the Clam Lake
and Little Clam Lake Outflow.

of magnitude between sites (Table 14).

Table 14: Streamflow Measurements

Period of

Site Station Record Nl_meer of Maximum | Minimum | Average
. Watershed Discharge
ID Description (for current (L/s) (L/s) (L/s)
Measurements
study)
Bagsverd Jul 2012 — | Mesomikenda
BL-b | croek Outflow | Jul 2013 Lake 10 3,610 190 1,101
Bagsverd .
BL-a | Creekatun- | Mar2012—1 Mesomikenda 4 1,660 300 740
Jul 2013 Lake
named Lake #2
Bagsverd Lake | Mar 2012 — | Mesomikenda
BPD Outflow Jul 2013 Lake 5 1,310 10 480
Un-named .
L2 Lake #2 Mar 2012 — | Mesomikenda 6 180 <1 70
Jul 2013 Lake
Outflow
Schist Lake Mar 2012 — | Mesomikenda
SL Outflow Jul 2013 Lake " 820 120 380
West Beaver May 2012 — | Mesomikenda
P-6 Pond Outflow |  Jul 2013 Lake / 210 3 50
Somme River Mar 2012 — | Mesomikenda
SR Outflow Jul 2013 Lake / 8,462 872 3,532
Little Clam Apr 2012 — | Mesomikenda
LCM 1 | ake Outflow |  Jul 2013 Lake 6 4 0 !
Chester Lake May 2012 — .
CHLK Outflow Jun 2013 Mollie River 4 160 50 100
Coté Lake Oct 2012 — .
CL Outflow Jul 2013 Mollie River 4 1,282 43 537
Mill Pond Mar 2012 — .
MP Outflow Jul 2013 Mollie River 6 150 20 70
Clam Lake Mar 2012 — .
CM Outflow Jul 2013 Mollie River 1 3 3 3
Weeduck Mar 2012 — . 2
WD Outflow Jul 2013 Mollie River 0 n/a n/a n/a
Three Duck Mar 2012 — .
3D-C Lakes Outflow June 2013 Mollie River 9 2,530 10 640
Notes:

L/s — litres per second

! Station initiated when new culverts were installed in late October 2012.

2 Culverts are submerged and blocked, flow is assumed to be primarily seepage across road embankment
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Application of the rating curves to the automatic water level measurements also provided an indication of the
dominance of spring freshet flows to the annual hydrograph of the monitored waterways (Appendix A). Across
the Project site, runoff response to snowmelt was rapid and the slopes of the rising and falling limbs of the
hydrographs were similar (Appendix A). Although there is increased uncertainty in the absolute magnitude of
peak discharge, spring freshet represented a key period of water transport and rainfall/runoff responses were
much more dampened during the remainder of the year. Hydrographs for the period corresponding to automatic
water level data are displayed in Appendix A. Stations most affected by beaver activity were typically those with
less upstream drainage area and will require ongoing monitoring to refine and develop the rating curves
(Appendix A).

6.0 SUMMARY AND CONCLUSIONS

Located in the Boreal Shield ecozone of Ontario, the Project site is characterized by long, cold winters and short,
warm summers with little to no annual water deficit. The Project site is located within the Upper Mattagami River
Watershed, which drains northward through the City of Timmins and ultimately to James Bay. Surface water
flows at the Project site are controlled by a number of lakes and creeks that flow to the Mollie River and
Mesomikenda Lake prior to discharging to Minisinakwa Lake and ultimately the Mattagami River. The
Mattagami River upstream of the City of Timmins Water Filtration Plant (including the Project site) is within the
Intake Protection Zone 3 in the context of the Mattagami River Source Water Protection program.

Regional climate stations maintained by Environment Canada are located in Timmins, Chapleau, North Bay and
Sudbury, Ontario. Long-term climate statistics for the period 1981 to 2010 describe annual total precipitation in
the range of approximately 800 mm to 1,050 mm, with approximately one-third of this total precipitation falling as
snow. Annual average temperatures at these regional sites are in the range of 1.8°C to 4.2°C, with minimum
daily average temperatures occurring in January and maximum daily average temperatures occurring in July.

Regional hydrological monitoring stations maintained by Water Survey of Canada are located on the Mollie River
(unregulated flow) and at Minisinakwa Lake (regulated flow), as well as by OPG at the Mesomikenda Lake Dam
(regulated flow). The regulated flow systems are governed by a Water Management Plan in place for the
Mattagami River (MNR 2006).

An on-site meteorological station was established on the Project site in 2012. The on-site meteorological data
has been assessed against, and where required supplemented by, other established regional climate monitoring
sites.

Surface water discharge and water level at the Project site are currently monitored at 15 hydrological sampling
stations selected and installed during 2012. In general, these monitoring locations have been distributed
throughout the two main watersheds of the Project site (i.e. the Mollie River watershed and the Mesomikenda
Lake watershed).

Automatic water level dataloggers were installed and used in conjunction with instantaneous discharge
measurements to develop a characterization of the streamflow regime in the vicinity of the Project site.

The hydrological regime at the Project site shows up to three orders of magnitude of streamflow variability
between sites and up to two orders of magnitude within sites, with a strong bias towards the spring runoff period
for peak flow, peak water level and total water volume discharged.
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Ongoing hydrological and meteorological monitoring will continue to refine the seasonal, annual (temporal) and
catchment scale (spatial) variability in surface water regimes at the Project site.
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APPENDIX A

Hydrological Monitoring Location Details
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Three Duck Lakes Average Daily Discharge
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Watercourse Name:
Three Duck Lakes Located in the narrows of the south (lower) basin of Three Duck Lakes. The narrows consist of a channel approximately 6 m in width confined by steep bed rock cliffs. The channel bed consists of medium to coarse cobble. A beaver
UTM Coordinates: 432866.50 E, 5263621.20 N Station Description dam approximately 20 cm in height is located 360 m south of the flow monitoring location at the lake outlet. This dam provides some amount of control on the water levels and discharge from Three Duck Lakes. Along with flow over
Staff Guage Elevation: 380.55 masl (top of gauge) the crest of the dam, seepage through the structure has been observed.
Staff guage located on the east cliff face of the narrows. The level logger is located on the channel bed. The flow measurements o .
Equipment Installed  |were taken approximately 30 m downstream of the staff gauge. Three Duck Lakes (3D-C) Flow Monitoring Station
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Bagsverd Creek Average Daily Discharge
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Watercourse Name:

Bagsverd Creek

UTM Coordinates:

430136 E, 5273627 N

Staff Guage Elevation:

373.12 masl (top of gauge)

Station Description

Monitoring location BL-a is located at a gravel road crossing of Bagsverd Creek. This station is upstream of the BL-b watershed. Three CSP culverts with approximate diameters of 1.2 m provide flow conveyance across this road. The
culverts are in poor condition and have been partially obstructed with beaver debris. The area surrounding the station is heavily forested. The creek is wide and slow moving at the location.

Equipment Installed

The staff gauge and logger are located upstream of the crossing, near the culvert closest to the right bank. The level logger was installed on March
30, 2012. Flow measurements were taken at the culvert outlets.

Bagsverd Creek (BL-a) Flow Monitoring Station

PROJECT: |13-1192-0021(1000/1020) | DATE:

Nov-13

IAMGOLD Cété Gold |

SHEET 2

Golder Associates



13-1192-0021 Appendix A November 2013
Bagsverd Creek Average Daily Discharge
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Watercourse Name:

Bagsverd Creek

UTM Coordinates:

430561.04 E, 5277423.56 N

Staff Guage Elevation:

370.28 masl (top of gauge)

Station Description

downstream of this station.

Located at a gravel road crossing of bagsverd Creek in the northern portion of the study area. Three CSP culverts of 1.4, 1.6, and 1.2 m diameters provide flow conveyance across the road. Neville Lake is downstream of this
monitoring location. The area surrounding the station is heavily forested. The creek bed is characterised by course cobbles around the crossing with a wide grassed overbanked area. A beaver dam is located approximately 100 m

Equipment Installed

The level logger was installed July 2012. The staff guage and logger are affixed to the centre culvert. Flow measurements were taken at the culvert
outlets. Datalogger installation was vandalised in fall 2012 and replaced in summer 2013.

Bagsverd Creek (BL-b) Flow Monitoring Station
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Bagsverd Lake Average Daily Discharge
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Watercourse Name:

Bagsverd Creek at Bagsverd Lake

UTM Coordinates: 431342.92 E, 5270638.76 N

Station Description

Staff Guage Elevation: 380.43 masl (top of gauge)

Located at a rock outcrop crossing downstream of Bagsverd Lake and upstream of the BL-a monitoring location. The area surrouding the station is heavily forested. The creek bed is characterised by bedrock with dense
vegetation along the overbank areas. A beaver dam built at the crest of the rock outcrop has influenced water levels at the location.

Equipment Installed were taken on the bedrock channel downstream of the beaver dam.

The level logger was installed in March 2012.The staff guage and logger are approximately 5 m upstream of the ridge. Flow measurements

Bagsverd Lake (BPD) Flow Monitoring Station
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Chester Lake Average Daily Discharge
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Watercourse Name:
Chester Lake Station CHLK is located at a gravel road crossing at the outlet of Chester Lake. This creek system discharges to C6té Lake. Three CSP culverts of 1.8 m diameters provide flow conveyance across the road. These were installed
UTM Coordinates: 429883.37 E, 5265373.29 N Station Description to replace older culverts in September 2012. The area surrounding the station is heavily forested. The area upstream of the crossing consists of a shallow wetland characterised by open water, a sediment bed, and fallen trees
Staff Guage Elevation: 385.40 masl (top of gauge) around the perimeter. Downstream of the crossing the channel is steep with cobbles and bedrock outcrops
Originally, a staff gauge and logger were located approximately 30 m downstream of the crossing. This level logger was installed on May 29,
Equipment Installed 2012. Flow measurements were taken in the channel downstream of the culvert near the original staff gauge. Following improvements to the Chester Lake (CH LK) Flow Monitoring Station
crossing , a second staff gauge was installed in October 2012. It is affixed to the culvert closest to the right downstream facing bank.
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Coté Lake Average Daily Discharge
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Watercourse Name: Cote Lake o ) . . . . . . Ay .
Monitoring location CL is located at a gravel road crossing of the Mollie River at the outflow of Cété Lake. This reach of the river conveys flows from C6té Lake to the upper basin of Three Ducks Lake. Three CSP culverts

UTM Coordinates:

430163.58 E, 5267486.38 N

Staff Guage Elevation:

381.28 masl (top of gauge)

Station Description

dense wetland vegetation adjacent to the channel.

of 2.0 m diameters provide flow conveyance across the road. These culverts were installed September 2012. The area surrounding the station is heavily forested. The creek bed is characterised by mud and sediment with

Equipment Installed

October 10, 2012.

The staff gauge and logger are affixed to the inlet of the culvert closest to the right bank. The level logger was installed on

Coté Lake (CL) Flow Monitoring Station
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Clam Lake Average Daily Discharge
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: - 8 386.00 -
“g 19-Nov-12 n/a* 386.17 Beaver activity g
g 30-Jan-13 n/a* 386.165 385.90 , , , ,
E 3854 ) 24-Feb-13 n/a* 386.08 0.00 005 ischargemas) 020
Q'\q’ Q'\q’ Q'\q’ Q\q’ Q’\q’ Q\'L Q\q’ Q'\q’ Q'fl' Q'\q’ Q'\rb Q(b Q’{b Q\rb Q'C" Q'\rb Q\rb 19-Mar-12 n/a* 386.13
I I U U U AU U U U U L L LA L L L - ,
N P\ \Q\q/ \r\\q’ @q, G q)q' AW g QW 29-Apr-13 n/a* 386.32 ¢ Manual Measurement Rating Curve
Date (mm/dd/yyyy) 15-May-13 0.03 386.51
mmmm Daily Total Precipitation —@=— Daily Average Water Level 24-Jun-13 0.01 386.61
¢ Manual Staff Gauge Measurement e Daily Average Air Temperature 46 measurement taken
Watercourse Name: Clam Lake

UTM Coordinates:

428623.51 E, 5267120.59 N Station Description

Staff Guage Elevation:

386.77 masl (top of gauge)

CM is located at a gravel road crossing of Clam Lake. Two CSP culverts 1.5 m diameter provide flow conveyance across the road. The culverts are in poor condition and are significantly obstructed by beaver debris. The area
surrounding the station is heavily forested. The lakebed is characterised by mud and sediment with some grasses along the shoreline.

Equipment Installed

The staff gauge and logger are located upstream of the crossing, near the inlet of the culvert closest to the right bank. The level logger was

installed in March 2012. The flow measurement was taken at the culvert crossing or in the channel downstream of the crossing.

Clam Lake (CM) Flow Monitoring Station
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Un-named Lake 2 Average Daily Discharge
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N
Date (mm/dd/yyyy)
Average Daily Discharge
20 Average Daily Discharge (increased uncertainty)
v 4 20 a ¢ Measured Dischage
(o)) —
g 3 10
O, T~ 0 - Water
> 50 .
<< 310 Discharge Surface
;’ E .20 Date 3 .
s 2 (m%/s) Elevation
s -30 (masl)
-40
374.0 AR T 0 z 28-Mar-12 0.51 37367 Un-named Lake 2 Rating Curve
’_é 373.9 | i i i i 10 ~E 25-Apr-12 0.08 373.51 373.90
g 3738 20 Fc 28-May-12 0.03 373.42 2
373.7 30 235 373.80
c . £
o < Z 26-Jun-12 0.09 373.43 -
g 3736 = S 373.70
3 3735 - g 18-Jul-12 0.06 373.41 £ - *
'jj 3734 o 23-Aug-12 0.00 373.34 E; 373.60
8 3733 P ®
8 : 25-Sep-12 n/a* 373.4 9 373.50 7‘_
> 373.2 1]
n 30-Oct-12 0.07 373.45 b=
s 3731 > 373.40 Y O
© 373.0 13-Nov-12 n/a* 373.47 —
= : & 373.30 )
AL U S A A L P A N P L R A N R S 27-Feb-13 0.07 373.43 g
\ v v W W2 W2 2 \2 v \2 \% \ \Z % \ v v
EA LN\ LR LR U LU LI, .\ LA LU LA L S\ U 24-Apr-13 0.47 373.53 373.20
I S\ I O AN A LG L S\ : : 0.0 0.1 0.2 0.3 0.4 05 0.6
14-May-13 0.48 373.63 . s
Date (mm/dd/yyyy) Discharge (m?3/s)
. S . 24-Jun-13 0.05 373.48 .
mmmm Daily Total Precipitation -—&— Daily Average Water Level ¢ Manual Measurement Rating Curve
¢ Manual Staff Gauge Measurement == Daily Average Air Temperature *no measurement taken
Watercourse Name: Un-named Lake 2
- - . - Station L-2 is located at a gravel road crossing of a tributary to Bagsverd Creek upstream of the BL-b watershed. Two CSP culverts with approximate diameters of 1.2 m provide flow conveyance across this road. The area
UTM Coordinates: i 42829672 E, 5273455.66 N Station Description surrounding the location is heavily forested. There is a wetland area located approximately 50 m upstream of the location. The channel is lined with fine to course cobbles with dense wetland grasses adjacent to the main channel.
Staff Guage Elevation: 374.17 masl (top of gauge)
. The staff gauge and logger are located approximately 15 m upstream of the crossing. There is a rock shelf between the culverts and the staff L .
Equipment Installed gauge that controls water levels. The level logger was installed in March 2012. Flow measurements taken at the culvert outlets. Un-named Lake 2 (L_Z) Flow Monltormg Station
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mmmm Daily Total Precipitation
¢ Manual Staff Gauge Meas

Date (mm/dd/yyyy)

urement

—@— Daily Average Water Level
== Daily Average Air Temperature

*no measurement taken

Appendix A November 2013
Upstream Downstream

25
> ¢ 15
© >
S 2 5
[ C ~
$%39s
> £ 15 Water
s © Discharge
o F .25 Date 3 9 Surfaf:e Comments

(m*/s) Elevation
-35
(masl)

388.1 T r T T T T T T T T T L i T r T m - m 1T 0 —_ . . .. . .
= a0 T T T I 0T T " T " TT T T T T 10 E 30-Apr-12 0.0037 387.69 note: rating curve influenced by beaver activity and intermittent flow;
@ . ‘ — — ‘ | ‘
£ 387.9 - 20 %\E’ 31-May-12 0.0002 387.59 curve remains under development with ongoing monitoring program
S . =
S 3878 002 27-Jun-12 nla 387.56  |very low flow
= C =
g 3877 = 20-Jul-12 nla* 387.51 |very low flow
& 3876 - 3
L . el _ _ *

v 3875 & 22-Aug-12 n/a 387.46  |very low flow
S 3874 24-Sep-12 n/a* 387.49 Beaver activity
@ 387.3 30-Oct-12 0.0024 387.60
g 3812 N v a0 a9 4 a0 4 o N N . N N N 13-Nov-12 n/a* 387.65
= S S S S S S S S S S S S S S 18-May-13 0.0010 387.85 |Beaver activity
R - AR, N R A DR S SR S I SRR A
» e o A Y Y W@ N Y e n 9 e A 26-Jun-13 0.0542 nla*

Watercourse Name:

Little Clam Lake

UTM Coordinates:

428483.826 E, 5267779.043 N

Station Description

Staff Guage Elevation:

387.58 masl (top of gauge)

Monitoring location LCM is located at the outlet of Little Clam Lake and discharges to a watercourse contributing to Bagsverd Lake. The area surrounding the location is heavily forested. The wetland bed consists of mud and
sediment in the vicinity of LCM. The wetland is characterized by shallow open water with bedrock observed along the banks. A beaver dam approximately 20 cm in height controls water levels and discharge at the outlet.
Seepage through the beaver dam was observed on multiple occasions. This seepage flows in a diffuse pattern through long grass and into the forest.

Equipment Installed

The staff and level logger are located upstream of the beaver dam. The logger was installed on April 30, 2012. Three of manual flow
meausrements from June through August resulted in un-measureable flow velocities. Due to flow measurements not capturing seepage from the
entire length of the dam, the low-flow measurement location was moved downstream in late October 2012. The low-flow measurement location is
approximately 240 m north of the level logger where the watercourse crosses an access trail.

Little Clam Lake (LCM) Flow Monitoring Station
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Upstream Downstream
2
° 1: | Diceh Water
o T ischarge
g 5 5 Date 3 9 Surface Comments
o, 8~ 1 (m/s) Elevation
i.{ qg.%—)/ 5 ] (masl)
= -15 \J
8 L 25 26-Mar-12 0.06 n/a*
35 18-Apr-12 0.02 380.87 Possible back water from
. AP : : Three Duck Lakes
S8LS T T T O L e A O A B BRI o = o .
= 3814 ‘ ‘ ‘ ‘ ‘ ‘ ‘ L 10 E 23-May-12 n/a* 380.82 note: insufficient data for rating curve development;
. o
E possjble ‘ 20 Fc 25-Jul-12 n/a* 380.79 curve remains under development with ongoing monitoring program
= 3813 backater /frozen| —= L 39 02
E 381.2 canditinne ¢ | s 30-Oct-12 0.15 380.84
a [ I o 2 - - *
3 3811 il 11-Nov-12 n/a 380.86
w L a 29-Jan-13 n/a* n/a* Frozen, water backed up
Q 381.0
L - _ * * i i
g 3809 29-Apr-13 n/a n/a Frozen, ice in culvert
D 3808 q 14-May-13 0.07 380.93
2 25-Jun-13 0.09 380.85
‘;5 380.7 } } } } } }
\Z Z % \Z 9 9 U U Ul U > > > > ) > > *no measurement taken
N N N N N N N N N N N N N N N N N
Q Q Q Q Q Q Q Q Q N Q Q Q Q Q Q Q
U R L LI L LA L L L G
I U U U\ U U ARSI U U S U RS A P
Date (mm/dd/yyyy)
mmmm Daily Total Precipitation —@=— Daily Average Water Level
¢ Manual Staff Gauge Measurement e Daily Average Air Temperature
Watercourse Name: ;
Mill Pond Monitoring location MP is located at a gravel road crossing of a watercourse conveying flows from the Mill Pond to the upper basin of Three Ducks Lake. A CSP culvert of 1.2 m diameter provides flow conveyance across the road.
UTM Coordinates: 431991.80 E, 5267531.02 N Station Description This culvert was installed during the summer of 2011. The area surrounding the station is heavily forested. The channel bed is characterised by sediment and grasses as the watercourse meanders through dense bush upstream
on: and downstream of the location.
Staff Guage Elevation: 381.45 masl (top of gauge) wns I
. The staff gauge and logger are located immediately upstream of the culvert. The level logger was installed on March 30, 2012. Flow measurements were taken at . . . .
Equipment Installed | 1° * 47 3% 1F 8¢ 1099 yHP % Mill Pond (MP) Flow Monitoring Station
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Upstream Downstream
25 Water
Discharge
e o 15 Date 1 3 9 Surfaf:e Comments
€ 3 5 (m®/s) Elevation
0] T~
z5 29(:),-5 (masl)
> g -15 v 27-Mar-12 0.213 381.39
8 © 25
a 30-Apr-12 0.035 381.63
-35
31-May-12 0.001 381.60
= 3818 u —TTT —m O —
2 i “ A H 10 E 28-Jun-12 0.003 381.64 note: rating curve influenced by beaver activity and intermittent flow;
S 381.7 L £
put 3816 L 20 %“; 19-Jul-12 0.016 381.71 curve remains under development with ongoing monitoring program
. o
2 -30 2= 22-Aug-12 n/a* 381.5 Beaver dam was removed
g 3815 s S
@ o= 25-Sep-12 n/a* 381.59
L 3814 )
9 & 30-Oct-12 0.012 381.54
& 3813 Z
S 3812 possible 21-Nov-12 0.022 381.39
5 3811 beaver dam 18-Dec-12 n/a* 381.40 Frozen, staff guage reading taken at ice
= : breach/removal .
= 381.0 29-Apr-13 n/a 381.67
\Z \Z \Z \Z \Z \Z 2 \Z N} ) N N} %) \) N 19-May-13 0.041 381.36
N N N N N N N N N N N N N N N
N Q Q N Q Q Q Q Q Q Q Q
\Z \2 \ \ \ v \ \2 W2 \Z \Z W2 W \Z \2
LI U U U U U U U U U I L L -Jun- . .
6_)\\ %\r\ ,\\y\ Q)\\(L Q,\\ \Q\'\ \\\\ '\qg\ N q/\ {b\r\ & <O\ (.o\ ,\\ 26-Jun-13 n/a 381.41
*no measurement taken
mmmm Daily Total Precipitation Date (mm/dd/yyyy) —@=— Daily Average Water Level
¢ Manual Staff Gauge Measurement = Daily Average Air Temperature
Watercourse Name: West Beaver Pond o . . _— . Lo . . . .
Monitoring location P-6 is located at the outlet of a wetland contributing to Bagsverd Lake. The area surrounding the station is heavily forested. The upstream wetland is characterized by shallow open water with wetland grasses
UTM Coordinates: 427782.69 E, 5268055.87 N Station Description adjacent to the forested upland areas. A beaver dam at the outlet of the wetland influences discharge rates and water levels. Along with flow over the crest of the dam, seepage through the structure has been observed. On October
on- 12, 2012 a survey found the head difference from the wetland to the watercourse below the beaver dam to be approximately 0.8 m.
Staff Guage Elevation: 381.80 masl (top of staff gauge) y PP y
. The staff gauge and logger are located approximately 10 m upstream of the beaver dam. The level logger was installed in May 2012. Flow . . .
Equipment Installed measurements were takendownstream of the beaver dam. West Beaver Pond (P_G) Flow Monlto”ng Station
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3 Schist Lake Average Daily Discharge
25
2, :
E
515
©
< *
8 1 ¥
[a)
05 iy 7y
, . ® » g
2 Q@ 3 \Z \Z 2 > > &) &)
N N N N N N N N N N
Q Q N N Q Q Q Q Q N
\ SV Nz Y V W N P NG N
B T VAN SN, R LG
Date (mm/dd/yyyy)
Upstream Downstream Average Daily Discharge
¢ Measured Discharge
Average Daily Discharge (increased uncertainty)
25 Water
Discharge
> 9 v Date ) g Surfaf:e
s 5 5 1 (m%/s) Elevation
:7:)'3: g()\ > (masl)
2% .15 -Mar- . .
2 B 27 Mar-12 11 38081 Schist Lake Rating Curve
8 R | 25-Apr-12 0.55 380.68
= 31-May-12 0.37 380.58 381.00
-Mayv- . . e
S AL O L B A AR [P - 2 380.90
) - 10 £ 26-Jun-12 0.12 380.52 S : 'Y
g 3810 20 22 =t
= 20 B 5 19-Jul-12 0.19 380.48 S 380.80 *
c o = =
k] 380.8 s 19-Aug-12 n/a* 380.42 g 380.70 ‘—.—
3 hd °g 24-Sep-12 /a* 380.46 m *
S 3806 8 S€p- na : © 380.60 K3
@ o 30-Oct-12 0.18 380.52 8
g 3804 S 380.50 %
g 21-Nov-12 n/a* 380.57 0
g 3802 18-Dec-12 n/a* 380.58 £ 380.40 -
g 3800 27-Feb-12 0.26 n/a* = 380.30 : : : : : :
0.0 0.2 0.4 0.6 0.8 1.0 1.2
S UL LG LI L L I LN S S S S SIS S S 19-Mar-12 0.31 nla* _
N2 VIS U U LA U U YNV U U N U U4 Discharge (m?s)
UL S S MR M) S, FR, R O, PO AR, SR LRI AR AR SR
N S U U LA LB IR U U\ U SN NS U U 30-Apr-12 0.47 380.71 .
N N N ¢ Manual Measurment Rating Curve 1
Date (mm/dd/yyyy) 14-May-13 1.22 380.87
mmmm Daily Total Precipitation —o— Daily Average Water Level 25-Jun-13 0.27 380.66
¢ Manual Staff Gauge Measurement === Daily Average Air Temperature “no measurement taken
Watercourse Name: Schist Lake
- - . - Monitoring location SL is located at bridge spanning the connecting waterway between Schist Lake (upstream) and Bagsverd Lake (downstream).
UTM Coordinates: 428496.46 E, 5269771.17 N Station Description The area surrounding the station is heavily forested. The creek bed is characterised by a cobble channel and bedrock banks.
Staff Guage Elevation: 381.32 masl

Equipment Installed

The staff gauge and logger are located near the right channel bank approximately 25 m upstream of the crossing. The level logger was installed in
March 2012. Flow measurements were taken approximately 10 m downstream of the bridge (see downstream photo).

Schist Lake (SL) Flow Monitoring Station
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Somme River Average Daily Discharge
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25 Average Daily Discharge (increased uncertainty)
5. 85 .| '
1388 5
> g -5 Water
E S 5 Discharge Surface Somme River Rating Curve
ate 3 . 373
35 | (m*/s) Elevation
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~ 373.0 “\w TTT ‘w H T ‘H \“ T ‘“w ww \” T T T w‘ TTT w‘ \‘\“” . ( ) %\372.8
@ 372.8 ‘ ‘ ‘ ‘ £ 27-Mar-12 8.46 372.48 g
E 2= 25-Apr-12 n/a* 372.12 = 3726
c 3726 85 S * &
= = & 28-May-12 1.08 371.88 w 3724
g 3724 g= aN - 3 P
2 LS -Nov-12 n/a 371.88 0 372.2
wl -
@ 3722 % g 18-Dec-12 n/a* 371.9 8 572
g 3720 . . 27-Feb-13 0.92 371.87 :/%) ~‘_
>
» 3718 19-Mar-13 0.87 n/a* 5 3718 =
5 ]
g 371-6% v 0 a9 a o a4 a4 . 30-Apr-13 5.51 372.28 2 3716
) ) D D
N N N N N N N N N N N N N N
AU S S S | T U R O R 14-May-13 655 372.46 3714
AU I, R G F ARG LA, LA A, S Ll
M A N L AR R\ IR O M\ A N VR 24-Jun-13 1.34 371.97 0.0 2.0 4.0 6.0 8.0 10.0
i 3
D ( /dd/ ) *no measurement taken DISCharge (m /S)
ate (mm/dd/yyyy
= Daily Total Precipitation —e— Daily Average Water Level Rating Curve & Manual Measurement
+ Manual Staff Gauge Measurement e Daily Average Air Temperature

Watercourse Name: Somme River

UTM Coordinates: 429893.99 E, 5280152.55 N

Staff Guage Elevation: 327.87 masl (top of gauge)

Station Description

forested.

Monitoring location SR is located at a gravel road crossing of the Somme River. Four Corrugated Steel Pipe (CSP) culverts with approximate diameters of 1.8 m provide flow conveyance across this road. Neville Lake is located
downstream of SR while Somme Lake is located upstream. The slope of the channel immediately downstream of the crossing is relatively steep and has little substrate on top of the bedrock and the surrounding area is heavily

Equipment Installed

The staff gauge and water level data logger (i.e. logger) are located adjacent to the inlet of the second culvert from the left bank.
The logger was installed in March 2012. Flow measurements were taken at the culvert outlets.

Somme River (SR) Flow Monitoring Station
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Upstream Downstream
40
S 2 20 2
g 2
[0 . e —_ N
t.i50 WM
> £ o Water
g e Date Discharge Surface
-40 (m3s) Elevation
masl
382.0 T T T T “‘ TRLEI ” T W‘ T ‘W T H T ‘” H 0 = (masl)
3818 - 10 2 E 18-Apr-12 n/a* 381.41
- 'g S 23-May-12 n/a* 381.37
a 381.6 S -
£ g S 25-Jun-12 n/a 381.28
= o Qo
5 381.4 = .8 18-Jul-12 n/a* 381.19 note: flow is limited to seepage across roadway, no rating curve developed
g 3812 & 24-Sep-12 n/a* 381.11
I ag10 30-Oct-12 n/a* 381.18
° .
o 13-Nov-12 n/a* 381.22
= 380.8
a 17-Dec-12 n/a* 381.28
g 3806 30-Apr-13 nia* 381.54
= S L I L S L G O I L O SO SO CN SN SIS
= SIS VA U U2 U\ USS A 2SS ZSA U2 USSR U A U4 15-May-13 n/a* 381.71
RO VA A | I | R VS VIR A -l A
% ™ 2 © A % SN R N P > ™ e © A 25-Jul-13 n/a* 381.71
Date (mm/dd/yyyy) *no measurement taken
mmmm Daily Total Precipitation =—@==Daily Average Water Level ¢ Manual Staff Gauge Measurement === Daily Average Air Temperature
Watercourse Name: Weeduck Lake o . . . . . . .
Monitoring location WD is located at a gravel road crossing where Weeduck Lake flows into Three Duck Lakes (upper basin). A culvert of 1.8 m diameter would provide flow conveyance across the roadway., however the
UTM Coordinates: 431441.53 E, 5268135.47 N Station Description submerged culvert is in poor condition and is nearly completely obstructed by beaver debris. As such discharge is primarily seepage through the obstructed culvert and possibly through the roadbed. The area surrounding
Staff Guage Elevation: 381.90 masl (top of gauge) the station is heavily forested. In the area around the crossing the lake bed consists primarily of mud and accumulated sediment.
. The staff gauge and logger are located in Weeduck Lake approximately 5 m from the crossing. The level logger was installed on March . . .
Equipment Installed 30, 2012. Flow measurements were not conducted in at this location due to the submergence/blockage of the culvert. Weeduck Lake (WD) Flow Monltormg Station
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1.0 INTRODUCTION

Golder Associates Ltd. (Golder) was retained by IAMGOLD Corporation (IAMGOLD) to complete a hydrological
model for the C6té Gold Project Site (the Project) located in the townships of Neville and Chester, near the town
of Gogama, Ontario (Figure 1). The following report summarizes the development and results of a hydrological
model constructed to estimate surface water responses to various climatic conditions and project development
and rehabilitation phases. The modelling results were subsequently used as a basis for assessing potential
changes to the hydrological system as a consequence of the project. This same model was thereafter used to
support development of predictions of changes in water quality in the receiving environment.

2.0 BACKGROUND

Hydrological field studies at the Project have been underway from approximately 2011. These studies were
initiated by others and Golder was retained to review, update and continue these studies in the spring of 2012.
Hydrological stations (automatic water level recorders and manual streamflow measurements) were installed in
2012 on key waterways around the Project. The purpose of these installations was to characterize the seasonal
flow regimes in lakes and streams and to develop a conceptual model of surface water dynamics under existing
climate and watershed configuration conditions. The field program is detailed in Golder (2013a).

IAMGOLD proposes to construct, operate and eventually rehabilitate a new open pit gold mine and ore
processing facility with associated infrastructure. Briefly, the Project components and associated activities
include:

m blasting, excavation and dewatering of a 550 metre (m) deep open pit mine;

m development of a 450 ha mine rock disposal area (MRA) and associated perimeter runoff and seepage
collection facilities;

m temporary storage of low grade ore (low-grade stockpile) located to the northeast of the pit;

m development of a 840 hectare (ha) tailings management facility (TMF), polishing pond and associated
perimeter runoff and seepage collection facilities;

m ore beneficiation and discharge of water from the processing plant to the TMF;

m  management of site runoff and seepage through the use of collection ponds and a mine water pond located
adjacent to the processing plant;

m realignment of various surface water features and construction of associated dams; and
m alow-grade ore stockpile.
The key Project components are presented in Figure 2.

In order to estimate the hydrological response to these infrastructure components in the context of the variability
observed in the field program, a hydrological model was developed that was capable of:

January 31, 2014
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1)  Estimating rainfall/snowmelt and runoff response in watersheds of the Project.

2) Estimating the variation in runoff response under various climatic conditions not necessarily observed in the
duration of the field program.

3) Incorporating process water demand and discharge.

4) Estimating the change in streamflow and water level resulting from site development and closure activities.
In addition, the model was applied to each of the following project phases:

1) Existing Conditions — with the currently observed surface water flowpaths.

2) Operations Phase — with the Project developed to its maximum footprint.

3) Post-Closure Phase Stage | — with initial closure activities and pit flooding underway.

4) Post-Closure Phase Stage Il — with the Project after rehabilitation activities are complete and the pit has
flooded.

These project phases are described in additional detail in Section 3.3

2.1 Objectives

The specific objectives of the modelling program were to simulate the hydrological system at the Project under
current conditions as well as those that result from the development of the Cété Gold project under a range of
climate conditions.

3.0 METHODOLOGY

A hydrological model was developed for the Project using GoldSim (GoldSim 2013). GoldSim is a dynamic
object-oriented modelling package that can be applied to simulate water flows through watersheds, hydraulic
structures and storage features (lakes or reservoirs) by developing user-defined relationships between storage
and water transfer. The model development for the Project required inputs of:

m watershed area;

m land cover type;

m climate (precipitation, evapotranspiration);
m lake outflow or stream discharge controls;
m lake or reservoir volume;

m groundwater flow; and

m process water flows.

January 31, 2014
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Watersheds in each model were linked sequentially based on the flow regime dictated by the Project Phase
(Section 3.3). The inflow and outflow of each study watershed was then calculated at a daily time step and
summarized annually for selected wet, dry and average climate conditions.

3.1 Watershed Delineation and Land Cover

Watershed area and land cover type for each studied lake and project Phase were estimated using Geographic
Information Systems (GIS) software and the following information:

m LiDAR topographic surveys (provided by IAMGOLD);
m Land Cover (Spectranalysis 2004);

m infrastructure and stream and dam realignment plans (provided by IAMGOLD and Calder Engineering,
respectively);

m Ontario Base Mapping; and
m in-field reconnaissance.

Land cover was directly related to the assigned Water Holding Content (WHC) of each watershed (i.e., the soil
storage available in a watershed as described in Section 3.2.3).

3.2 Water Balance Elements and Hydrological Model Structure

A water balance quantifies the inputs, outputs and storage changes integrated over an area. Over long periods
of time (e.g., annually) storage changes become negligible and the inputs to the budget are equal to the outputs.
For the Project, the water balance can be described as in equation (1):

AS =P+ Qs v+ Qcin + Qpiv — ET — Qs our — Qé_our — @p_our (1)

where AS is change in storage, P is total precipitation, Qs v is surface water input (the sum of catchment runoff
and flow from upstream reservoirs), Qg v is groundwater input, Qp v is process water input, Qs oyr is surface
water output, Qg our is groundwater output and Qp oyris process water outflow. Evapotranspiration (ET) occurs
at its potential rate (PET) when water is freely available and the evaporating air mass is stable. Over the course
of a month or day these terms vary in their contributions to change in storage (AS), which is reflected in either a
change in soil moisture conditions, or as a change in surface water level. Surface water flow is reported herein
as m3/day.

January 31, 2014
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Equation (1) was used to estimate surface water flow (Qs our; Qs ) and water level (AS) in the lakes and
reservoirs of the Project. Detailed description of water balance inputs follow, and the general model procedure
applied for the Coté Gold GoldSim model was as follows:

1)  Soil WHC was estimated by weighting land cover type over each watershed by area (Section 3.2.3).

2) Precipitation (P) was applied to the watershed as rainfall or snowfall, on a daily basis. Snowmelt was
estimated using a temperature index equation (Section 3.2.1).

3) PET was estimated using the Thornthwaite temperature index model as described in Section 3.2.2
(Thornthwaite and Mather 1957). If P>PET, the water surplus (water available as runoff) was calculated as
P-PET. If P<PET, water was removed from soil storage to satisfy evaporative demand.

4) If a water surplus was predicted when P-PET >0, water was first used to fill soil water storage to the
assigned watershed WHC. If soil WHC was at its maximum, the remaining water was assigned as
watershed runoff and directed to the downstream watershed receiver (stream, lake or reservoir). A routing
function or basin lag time was applied to the daily timestep.

5) Process water inflows (Qp ;) and removals (Qp oyr) Were incorporated to the water balance for the as
required during specific project phases, as described in Golder 2013b.

3.2.1 Precipitation

In order to associate the project Phases with climatic variability, a precipitation record for the Project was
estimated by using the on-site meteorological tower (installed in May 2012) and four regional climate stations (at
Chapleau, Timmins, North Bay and Sudbury; detailed in Golder 2013a). The regional data was used to gap-fill
the on-site precipitation data and to assemble a Project estimated daily precipitation for the period 1970-2012
(43 years).

Statistics for the Project were compiled from this dataset to estimate return periods for precipitation using a Log
Pearson Il distribution. Given the estimated life of mine (15 years), an annual precipitation return period of
25 years was considered representative of the potential variation in climate. As such, the 1:25-year precipitation
statistics were defined as wet and dry conditions for this study.

From these statistics, representative years from the assembled on-site record were selected for 1:25-year wet,
1:25-year dry and average annual precipitation conditions.

Total precipitation was simulated as rainfall when the daily average temperature was above 0°C and as snowfall
when daily average temperature was below 0°C. Snowmelt was estimated using the temperature index method
as described by Pysklywec et al. 1968.

January 31, 2014
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3.2.2 Catchment Evapotranspiration and Reservoir Evaporation

The Thornthwaite PET heat index method (Thornthwaite and Mather 1957) was used to estimate
evapotranspiration over each study watershed and open water evaporation over the various reservoirs.
Evapotranspiration was simulated on days which exceeded an average daily temperature of 0°C.

Temperature for the Project was estimated similarly to precipitation, however only the regional climate stations at
Sudbury and Timmins were used along with on-site data to determine a latitudinal gradient in air temperature.
This allowed for extrapolation of a daily temperature record for the Project for the period 1970 to 2012.

During winter months, sublimation was simulated in order to estimate water loss when wind and solar conditions
allow the snowpack to be converted directly to water vapour; in turn this can decrease snowpack and snow
water content. An average sublimation rate was estimated at 0.3 mm/day, based on sublimation studies in the
region (Pejam et al. 2006).

3.2.3 Surface Water Inflow

Surface water inflow was calculated from i) runoff when P exceeded PET, ii) runoff when P + snowmelt
exceeded PET and iii) discharge from upstream watersheds.

Runoff from land surface to surface water features was initiated once the water holding content (WHC) of the
contributing watershed was exceeded. WHC was assigned to each land cover type and was weighted to the
proportion of land cover in each watershed. In this respect, WHC acted as a reservoir that allowed for extraction
of moisture to satisfy PET and soil moisture change in the studied watersheds. No watershed lag time was
applied to runoff; when P — PET or P + snowmelt exceeded WHC, runoff was directed to the downstream
surface water feature on the same timestep in which it occurred.

For consistency with Golder (201x), footprints associated with infrastructure were assigned an annual average
runoff ratio, which represented the proportions of precipitation that resulted in runoff and/or interflow. At the
MRA, precipitation was partitioned to runoff or infiltration, which allowed for both rapid (runoff) and delayed (toe
seepage from infiltrated water) inflows to the perimeter collection ponds.

3.24 Surface Water Outflow

Outflows for the natural surface water regime (lakes and streams) were estimated using:
1) Rating Curves — as developed at key flow monitoring sites across the Project (Golder 2013a).
2) Operating Rules — as indicated in Mesomikenda Lake (Golder 2013a).

3) Stage — Storage (Lake Bathymetry) — as estimated from bathymetric surveys where rating curves were not
developed; lakes were assumed to fill to a given storage and subsequently discharge.

4) Realignment Details — Rating curves were developed from estimated dimensions of realignment features
provided by Calder Engineering (Calder Engineering 2012).

January 31, 2014
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As is typical for northern Ontario, baseflow in the waterways of the Project are likely provided by groundwater as
well as delayed surface water inflows (from numerous upstream lakes and wetlands). The period of observed
discharge at the Project (approximately one year) was considered insufficient to complete baseflow separations.
As such, baseflow was estimated as the average annual 30-day low flow (30Q,). According to Pyrce (2004), the
30Q, can provide a reasonable estimate of the typical low flow (baseflow) conditions in a watershed.

The 30Q, for the studied watersheds of the Project were pro-rated from regional WSC stations that had a period
of record of at least 20 years, which allowed for comparison to other available low flow metrics, such as the unit
flow for the seven day low flow period with a 20-year return period (7Q,o; Cumming Cockburn 1995). In the
hydrological model, the 30Q, was applied at lake outflows, which simulated low flow contribution to downstream
watersheds. Estimated 30Q), for regional stations and the Project are tabulated in Appendix A.

3.25 Water Level and Change in Storage

Lake storage change (4S) was estimated through bathymetric and topographic data provided by IAMGOLD was
supplemented with data collected by Golder in 2013, where applicable. Lake storage was related to water level
through topographic data and the installation and survey of staff gauges (Golder 2013a). Mesomikenda Lake
was separated into four basins (‘lower, ‘middle’, ‘upper/middle’ and ‘upper basins) in order to refine the
movement of water through the water body.

3.2.6 Groundwater Inflow and Groundwater Outflow

Groundwater fluxes (Qq v and Qg our) are presented in Golder (2013c). These flows through dam features and
inflow to the open pit were incorporated into specific project phases (Section 3.3).

3.2.7 Process Water Flows

Process water flows include those water flows directed from one infrastructure location to another, or ultimately
to the downstream environment. The identified process water sources and sinks for the Project as described in
Golder 2012b are summarized in Table 1.

Table 1: Process Water Flow Paths

Water Source Water Sink Notes
Freshwater
(Mesomikenda Process Plant Freshwater is required in the Process Plant
Lake)

Includes groundwater inflow and direct precipitation; assumed
Open Pit Mine Water Pond inflow was pumped to the mine water pond at the rate at which it
entered the Open Pit

Located at the Ore Stockpile (4 ponds) and Mine Rock Area
Mine Water Pond (15 ponds). Mine Rock Area maintains a seasonal pumping
schedule for ponds not adjacent to the Open Pit

Seepage Collection
Ponds

January 31, 2014
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Water Source

Water Sink

Notes

Process Plant

Tailings
Management
Facility Reclaim
Pond

Tailings slurry discharged at approximately 50% solids

Process Plant,
Open Pit
watersheds

Mine Water Pond

Includes the watershed inside the planned realignment dams and
the area that drains towards Coté Lake.

Tailings
Management
Facility Reclaim
Pond

Process Plant

Tailings slurry supernatant water is recycled

Polishing Pond

Process Plant

Reclaim water

Mine Water Pond

Polishing Pond

Water in the Mine Water Pond will be used for process when
insufficient water is available at the TMF Reclaim Pond

Polishing Pond

TMF Reclaim Pond

As required, to take advantage of storage capacity in TMF.

Polishing Pond

Environment

As required, when inflows exceed process water demand and
storage capacity; the discharge may be directed to Bagsverd

Creek or Mesomikenda Lake

Precipitation on infrastructure footprints as well as runoff from their respective watersheds was directed to the
water management facilities. Each water retaining feature (i.e., the mine water pond, seepage collection ponds,
polishing pond, TMF reclaim pond) was assigned an upper storage limit, beyond which water was discharged to
a subsequent reservoir, or in the case of the polishing pond, to the environment.

It is recognized that pumping will play a large role in water management during operations; however optimal
pumping rates have not yet been determined for the majority of the water management features. For the
hydrological model, pumping was estimated (at a constant rate) at the MRA and ore stockpile collection ponds
as well as from the process plant to the TMF. Other features assumed that the volume of water above the active
storage could be transferred to the subsequent reservoir on the same day in which it occurred

The modelling effort did not include simulations of severe meteorological events or unplanned operational
conditions; as such contingency water storage volumes or emergency spillways were not considered.

Processing rates, process water requirements, target flow rates and flow pathways were described by Golder
(2013b) and BBA (2012). Throughout the development of the project, several iterations of water management
strategies have been considered to further optimize process flows to minimize freshwater requirements and
treated effluent discharge quantity. It is recognized that the duration and rate of treated effluent discharge may
be further refined as the development of the Project continues. Process water and minimum freshwater demand
(for uses other than potable and fire purposes) are summarized in Table 2.

January 31, 2014
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Table 2: Estimated Processing Rates

Description Estimated Rate

Process Plant Rate' 55,000 t/day

Process Plant water demand | 55,000 m®day

Tailings Production? 55,000 t/day
Tailings Free Water® 35,000 m3/day
Process Freshwater® 840 m®/day
Reclaim Water® 24,160 m3/day
Notes:

! Process plant design rate is up to 60,000 t/d, 55,000 t/d carried as a typical rate
2 Tailings production tied to processing rate
® The volume of water discharged with tailings slurry not retained in pore space
* The minimum daily volume required for processing; additional freshwater may be required for potableffire or as make-up water in the
Erocess water demand.
The volume of water that must be reclaimed from other sources apart from the tailings free water and the process freshwater to satisfy the
process plant water demand.
t/d - tonne per day
m®/day — cubic metre per day

Seepage from these reservoirs is intended to be captured in collection ponds located along the perimeter of
each reservoir feature. Average annual seepage rates from the Collection Ponds and waste water management
features were estimated as part of ongoing engineering studies (Golder 2013d).

3.3 Model Phases

A separate GoldSim model was constructed to simulate surface water flow through the Project for each of four
defined project development phases. Each of these phases is briefly summarized in the following Sections.

3.3.1 Existing Conditions

The existing conditions model was developed for the Project as investigated during the time period of the
hydrological baseline study (approximately 2012 to 2013). The Project was divided into two sub-watersheds; the
Mollie River watershed (defined as the watershed upstream of the Mollie River at Highway 144) and the
Mesomikenda Lake watershed (to the outlet of the Lake). Lakes upstream of Chester Lake (in the Mollie River
Watershed) and the Somme River outflow (in the Mesomikenda Lake watershed) were not explicitly modelled as
lake features but were assimilated into the upstream watershed land cover. Existing Condition watersheds and
surface water flow schematic are presented in Figure 3 and Figure 4 respectively.

January 31, 2014
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3.3.2 Operational Phase

The Operational Conditions model was developed to reflect the ultimate build-out of the Project. As such, the
model incorporates the realignment dams and channels as well as the estimated full extent of the open pit, TMF,
MRA, ore stockpile and associated water management features.

The planned realignment dams and channels required to direct water away from the open pit incorporate the
southern arm of Bagsverd Lake and small headwater features (e.g., Little Clam Lake). The development of the
realignment channel around the TMF connects Bagsverd Creek to Un-named Lake #2, which was previously a
headwater lake.

For this simulation, process water and site runoff collected at the Project were directed as per Table 1 and
Table 2. Discharge from the polishing pond was optionally directed to Bagsverd Creek or Mesomikenda Lake.
Operational Phase watersheds and surface water flow schematic are presented in Figure 5 and Figure 6,
respectively.

3.3.3 Post-Closure Phase Stage |

The Post-Closure Phase Stage | model was developed to simulate surface water flow for the Project when
mining has ceased. For this simulation, Project infrastructure (including realignment features) remained in place,
however surface water collected at the MRA, Ore Stockpile and site runoff were directed to the open pit to
facilitate flooding to its original (C6té Lake) elevation.

At the TMF, surface water was simulated to discharge passively to the east (to Mesomikenda Lake), while
discharge from the polishing pond was directed passively to the west (to Bagsverd Creek). Watersheds for the
Post-Closure Phase Stage | were not altered from the Operational Phase, and a flow schematic for Post-Closure
Stage | is presented in Figure 7.

3.34 Post-Closure Phase Stage Il

For the Post-Closure Phase Stage Il model, the Project was simulated to have surface water flow paths similar
to the Existing Conditions. Through the removal or blockage of several realignment features, flow was
redirected through the flooded Cété Pit Lake. On-site water management features such as the collection ponds
associated with the MRA were allowed to discharge passively to adjacent surface water receivers. Post-Closure
Phase Stage Il watersheds and surface water flow schematic are presented in Figure 8 and Figure 9,
respectively.

3.4 Assumptions and Limitations

The constructed hydrological model described above makes the following assumptions:

m  Snow water equivalent (SWE) was assumed at a 1:10 ratio, where 1 mm of SWE was assumed to
represent 1 cm of snowpack. Seasonal snow density changes were not incorporated into the model.

January 31, 2014
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m Potential evaporation rate from the pond surfaces was assumed to be equal to the potential
evapotranspiration rate estimated using the Thornthwaite method.

m Pond and catchment sublimation from snow surfaces when air temperature was <0 °C was estimated at
0.3 mm/day, consistent with research in similar settings north of Sudbury (Pejam et al 2006).

m Process flow data were based on available information in January 2014 and are subject to change as site
water management changes.

As a result of the daily climate input and daily model output, the hydrological model is not considered appropriate
for discrete storm event scenarios (such as the Timmins Design Storm) that occur on a less than 24-hour basis.
As such, the model is not intended to produce instantaneous peak water level and peak discharge for design
purposes that require storm event-scale calculations.

4.0 MODEL VERIFICATION

The verification of the GoldSim model was completed with the Existing Conditions version and data collected
from regional hydrological stations at the Mollie River (Water Survey of Canada [WSC]) and the Mesomikenda
Lake Dam (Ontario Power Generation; Golder 2013a)

For the unregulated Mollie River, the cumulative flow for the period 2008 - 2009 was compared for the model
output and the recorded discharge from the WSC gauge (Figure 10). For this period, the GoldSim model
underestimated total flow by 8%, which was considered acceptable in the context of the level of detail available
for site waterways (Golder 2013a).

For the regulated Mesomikenda Lake, the predicted water elevation in the lake was maintained within the normal
operational range and mimicked the seasonal variability that results from the insertion and removal of stoplogs at
the dam (Figure 11).

The model verification exercise was an assessment that the Existing Conditions model approximated the water
level and discharge of the surface water system of the Project. Other project phases were subsequently
compared to the Existing Conditions in order to give a relative change in surface water level and streamflow.
Future modelling efforts may improve verification through the collection of additional field information.

5.0 RESULTS

The following sections outline the results of the climate statistical analysis and the hydrological modelling.

5.1 Climate

The estimated statistical climate data are displayed on Table 3, along with the representative year and rainfall
depth corresponding to that year. The selected climate years are subject to the intra-annual variability that was
estimated for the Project during that year, and as such the selected years do not follow similar monthly

January 31, 2014
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precipitation distributions. Monthly distributions of precipitation for the wet, dry and average years are displayed
on Figure 12. Although the model was capable of simulating the entire assembled climate dataset (43 years),
these three representative years were selected for analysis and presentation. The simulated climate output for
the selected 1:25-year wet, 1:25-year dry and average conditions are provided in Appendix B.

Table 3: Climate Summary

I 1:25-year Wet - 1:25-year Dry

Description Condition Average Condition Condition
Log Pearsoq I!I AnaIyS|s Total 989 mm 856 mm 734 mm
Annual Precipitation
Year in Climate Record Best
Matching Statistical Analysis 1990 1971 2005
Total F_’rec_|p|tat|c_)n Depth in Year 1003 mm 854 mm 734 mm
(used in simulation)

Note:
mm - millimetre

5.2 Hydrological Output

Simulated hydrological output was compiled as average daily discharge and water level for the lakes and
streams in the vicinity of the Project. This output was summarized for each of the selected climate conditions
and the four simulated project phases and is provided in Appendix C. The results of this simulation were
subsequently used to estimate potential change in the hydrological system at the Project. In addition, the results
were provided to other disciplines, including the aquatic biology and water quality teams as input data for results
that are presented in the Water Quality Technical Support Document (TSD; Golder 2013e) and Aquatic Biology
TSD (Minnow 2013).

6.0 CONCLUSIONS

A hydrological model was developed in GoldSim to estimate the rainfall/runoff response in watersheds at the
Cété Gold Project. The model was based on hydrometric and meteorological information collected during
baseline studies at the Project. The model was developed with existing conditions and reviewed against regional
hydrological monitoring stations.

A statistical analysis of precipitation at the Project allowed for a variety of climate conditions to be simulated,
from which a representative 1:25-year dry, 1:25-year wet and average year were selected.

Subsequently three additional GoldSim models were adapted to incorporate the planned extent of infrastructure
on, and water management objectives at, the Project. These models provided were coupled with the climate
variation to provide an estimate of the variability in streamflow and water level resulting from the development
and rehabilitation of the Project.

January 31, 2014
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The results of the hydrological modelling were used to determine an estimate of potential change in the
hydrological system at the Project, and the data were also provided to other disciplines for use in their respective
studies.
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GoldSim Model Verification — Mollie River
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GoldSim Model Verification — Mesomikenda Lake
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Simulated Monthly Total Precipitation
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Simulated Monthly Climate
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Hydrological Model Output
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