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ADDENDUM - HYDROGEOLOGY

RESPONSE LETTER TO COMMENTS ON THE IAMGOLD COTE GOLD PROJECT
ENVIRONMENTAL IMPACT STATEMENT (EIS)/DRAFT ENVIRONMENTAL ASSESSMENT (EA) REPORT
TECHNICAL SUPPORT DOCUMENT: HYDROGEOLOGY

1.0 INTRODUCTION

This addendum to Appendix H — Hydrogeology Technical Support Document (TSD) has been prepared to
address comments received from Aboriginal groups, government reviewers and interested stakeholders on the
Environmental Impact Statement (EIS)/Draft Environmental Assessment (EA) Report.

Comments submitted to IAMGOLD have been provided and responded to in Appendix Z of the Amended
EIS/Final EA Report. Minor editorial comments related to the TSD have been directly addressed through
updates in the TSD, and these changes are tracked in Appendix Z. Comments that request additional
information to support the TSD have been addressed through this addendum to the Hydrogeology TSD.
Comments which require more information or greater clarification are generally focused on the following
technical areas:

m estimated seepage rates from the Mine Rock Area (MRA) and Tailings Management Facility (TMF);
m inclusion of more detailed baseline groundwater information including flow maps and cross-sections; and

m inclusion of more detailed information on existing water takings.

2.0 SEEPAGE ESTIMATES
This section provides responses to Comments #84, 88, 444, 447 and 528.

Several comments were received requesting additional information on estimates of the volume of water that may
bypass the various seepage control measures that will be installed at the TMF and MRA. Various seepage
control measures were included in the MRA and TMF designs. These measures follow standard industry
practice with the intent of reducing, to the extent practical, seepage losses from the MRA and TMF.

As part of the pre-feasibility study design of the MRA and TMF, the effectiveness of the proposed seepage
control measures was evaluated with a two dimensional (2D) seepage analyses for steady state condition using
the SEEP/W module of the commercially available software package GeoStudio 2007. Details of this seepage
modelling are included in Attachment A and B of this Addendum for the TMF and MRA respectively.

Estimates of seepage that bypass the collections systems and discharges into the surface water environment
were accounted for in the water quality effects predictions. The water quality model assumes a loading rate into
surface water features due to seepage from the MRA and TMF. The seepage, and associated mass load, from
the low-grade ore stockpile is assumed to report to the open pit, as the drawdown cone due to dewatering of the
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open pit extends beyond the perimeter of the low-grade ore stockpile; the low-grade ore stockpile is assumed to
be processed prior to closure and will not be present during the post-closure phase.

Seepage from the MRA is assumed to report to Chester Lake, Three Duck Lakes, Delaney Lake and a portion of
the Mollie River system feeding Dividing Lake. The MRA seepage was allocated based on estimated bypass
flows as presented in the Hydrogeology TSD Addendum. Seepage from the TMF is assumed to report to
Bagsverd Lake, Un-named Lake #1, Un-named Lake #2 and Bagsverd Creek.

The seepage loading rates from the MRA and TMF are presented in Table 20a in the Water Quality TSD
Addendum.

3.0 ADDITIONAL BASELINE HYDROGEOLOGICAL INFORMATION

In this section a response is provided to Comment #444, which requested additional information on the
hydrostratigraphy of the TMF area, baseline groundwater flow mapping, and cross-sections.

3.1 Tailings Management Facility

The proposed TMF is characterized by a central low-lying area (approximate elevation 376 masl) through which
Bagsverd Creek flows southeast to north-northwest. Higher topography occurs near the east and west
boundaries of the proposed TMF.

Relatively thin overburden (typically 1 m to 8 m thick) and occasional outcropping bedrock was observed at
higher elevations around the perimeter of the proposed TMF. Thicker deposits of overburden, which consisted
primarily of till, occurred in the central low-lying portion of the proposed TMF along Bagsverd Creek
(DH12-TMF-29) and other low-lying areas near surface water features outside of the tailings area footprint
(DH12-TMF-25).

Typically the overburden encountered consists of organics overlying till with some intervening granular materials.
At five locations, more than 5 m of granular material was encountered above the till. Overburden deposits
encountered at low-lying test locations were primarily comprised of peat overlying fine grained and fine granular
mixtures of clayey silt to sand with occasional underlying deposits of coarse granular deposits and till overlying
bedrock.

A total of 27 boreholes were completed in the vicinity of the TMF. In general, overburden thickness in the
proposed TMF averaged about 6 m, ranging in thickness from approximately 1 m to greater than 17 m in low-
lying areas. Details on the stratigraphy encountered in these boreholes is provided in Table 1a below.

Table 1a: Borehole Stratigraphy

: . . . Gravel/ . Total

Borehole Number Organics Silt Silt/Sand | Sand/Silt | Sand Cobbles Till Overburden

(m) (m) (m) (m) (m) (m)

(m) (m)
DH12-TMF-10 0.91 - - - 0.40 - - 1.31
DH12-TMF-11 0.05 - - 0.20 - - 5.28 5.53
DH12-TMF-12 1.50 - - 6.25 - - 10.16 17.91
DH12-TMF-13 0.30 - 1.45 - - - 0.91 2.66
DH12-TMF-14 2.80 - 1.55 - - 0.15 - 4.50
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Sorehole Number | Organics | silt [ silusand | sanasit | sand gg‘g%’s Til o\/eTrgtﬁl o
(m) (m) (m) m || e | m ™)
DH12-TMF-15 0.10 - 1.55 - - - 0.55 2.20
DH12-TMF-16 0.25 - - - - - 0.50 0.75
DH12-TMF-17 2.02 - - - 9.18 - 1.92 13.12
DH12-TMF-18 4.42 - - 2.02 2.28 - 1.64 10.36
DH12-TMF-19 0.36 - - - - - 1.04 1.40
DH12-TMF-20 0.45 - - 7.05 - - 5.33 12.83
DH12-TMF-21 2.89 - - - - - 0.15 3.04
DH12-TMF-22 0.08 - - - 1.82 - 2.63 4.53
DH12-TMF-23 0.50 - - 441 - - 0.21 5.12
DH12-TMF-24 0.60 - - - - - 3.61 421
DH12-TMF-25 3.00 - 2.25 3.35 - - 2.95 11.55
DH12-TMF-26 2.10 1.50 - - - - 14.10 17.70
DH12-TMF-27 1.35 - - - - - 2.35 3.70
DH12-TMF-28 0.75 - - - - - 3.75 4.50
DH12-TMF-29 2.36 - 2.97 - 6.71 - 3.07 15.11
DH12-TMF-30 0.40 1.85 - 1.88 - - - 413
DH12-TMF-31 0.70 - - 0.75 - 0.12 1.28 2.85
DH12-TMF-32 0.10 - 1.40 - - - 1.57 3.07
DH12-TMF-33 0.10 0.65 - 0.86 1.61
Note:
m —metre

dash — not present

A cross-section showing the stratigraphy along the proposed dam profile has been included as Figure 2a in
Attachment A of this Addendum. As can be observed, thin and discontinuous overburden is observed at higher
elevations.

3.2 Baseline Groundwater Flow Mapping

Baseline groundwater flow directions are shown in Figures 1a and 2a for the southern and northern parts of the
Project site respectively in order to address Comment #85.

Groundwater elevations ranged from over 397 masl to less than 370 masl, but were typically in the range of
about 375 masl to 390 masl. The seasonal range of groundwater levels at most monitoring locations was less
than 1.5 m.

Groundwater elevations generally declined from southwest and west to east and northeast across the site,
generally consistent with the decline in lake elevations across this area. As such, the regional groundwater flow
is in general towards the northeast.
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Local groundwater flow is topographically controlled and the water table generally provides a subdued reflection
of the local scale topography with flow from higher elevation to discharge areas at lower elevation bogs and
wetlands or lakes and streams. The relatively flat topography across the Project site results in generally short
groundwater flow paths from local topographic highs of sub-watersheds to the nearby surface water features.

4.0 GROUNDWATER USE
In this section a response is provided to Comment #415 and #445.

Ontario Ministry of the Environment and Climate Change (MOECC) records indicate there are two active
permitted water takings (PTTW) within a 15 km radius of the Project both of which were issued to Trelawney
(now IAMGOLD) for dewatering of the former shaft at the Chester Mine. Table 2a provides a summary of details
for the PTTW. PTTW locations are shown on Figure 3a.

The only permitted water takings within 15 km of the Site are associated with the Project. As such, there are no
current identified permitted water takings that are likely to be impacted by the Project.

=
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Table 2a: Summary of Active Ontario Ministry of the Environment and Climate Change Permit To Take Waters within 15 km of Project Site

UTM Location

Maximum Limitations

Permit Client Issue Expiry Purpose | Source Source ID
Number Name Date Date Zone | Northing | Easting Vc(Jlll/Jc;T)]e \(fllrl;mi (l_rll?:/rds) I(Dda/))/g
5103- I"r'?‘l'?‘gge”):j 8/19/2010 | 7/31/2015 | Dewatering | Ground- (Efﬁ.tffasl Shat 17 | 5267300 | 432950 | 2725000 | 1,892 24 45
88DHV4 Exploration 9| water . *
Inc. Dewatering)
5103- -I\r/lriiliivg\;/r;?é . Ground- Batgs Shaft
! 8/19/2010 | 7/31/2015 | Dewatering (Maintenance | 17 | 5267300 | 432950 | 817632 568 24 365
88DHV4 Exploration water .
Inc. Dewatering)
Note:

L/d — litre per day
L/min — litre per minute
hrs/d — hours per day
dly — day per year
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MOECC Water Well Records indicated that there are six groundwater wells located within a radius of
approximately 15 km of the Site. Two of the wells, both drilled in 2010, are located on IAMGOLD property at the
Chester Mine, approximately 3 km to the east of the proposed open pit. One well, drilled in 1974 (well 1D
number 5903306), is indicated as a domestic well. This well is located approximately 5 km northeast of the
Project site near Mesomikenda Lake and is believed to be the water well for the IAMGOLD camp. Three wells
are located between eight and 11 km southeast and upgradient of the Project site. Two of them are located
south of the Hudson Bay / Great Lakes — St. Lawrence watershed divide and will therefore not be affected by the
project. The third well is located south of Dividing Lake and is owned by the Department of Highways. This well
is located far beyond any area anticipated to be affected by the Project and is therefore not of concern.

It should be noted that well locations documented on the Water Well Records may not represent actual well
locations due to several factors including a shift in the mapping coordinate system between the commonly used
NAD27 and NAD83 datums.

A summary of the groundwater supply wells identified within a 15 km radius of the Project site is provided in
Table 3a below. Groundwater supply well locations are shown on Figure 3a.

Based upon the review completed and discussed above, all of these wells are either part of the Project or
located outside of the potential area of influence from the Project. It is not expected that the Project will affect
existing identified groundwater wells in the area.
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Table 3a: Summary of Ontario Ministry of the Environment and Climate Change Water Well Records within 15 km of Project Site

Easting Northing . Date Reported Final Primary
Well ID | Zone (NAD 83) | (NAD 83) Location Completed Stratigraphy Status Use
. 0 m to 15.24 m coarse
Approximately 10 km
5001241 | 17 | 435615.2 | 5259116 | southeast of the 1/24/1968 ]?.a”d' 1%231”‘ to2lm g/v atelr Public
proposed open pit Ine sand, 21 m to upply
22.25 m medium sand
Omto 3.96 m
Approximately 8 km boulders, 3.96 m to Water
5902074 17 429265.1 | 5258401 | south of the proposed 4/29/1969 | 23.77 m medium Suppl Public
open pit sand, 23.77mto25m Pl
gravel
. 0Omto 9.1 msand
Approximately 5 km '
5003306 | 17 | 434265.3 | 5268676 | northeast of the 11/18/1974 | &1 mto 101 m Water Domestic
proposed open pit gravel, 10.1 mto Supply
12.2 m grey rock
. 0 mto 0.3 m black
Approximately 11 km
5005782 | 17 | 436367 | 5257699 | southeast of the 7/15/1988 Eeat’ 0.3 ”;t‘; ;'3 m Watelr Public
proposed open pit rown sand, 7.3 m to Supply
117.7 m grey rock
Approximately 3 km east Om t0 0.6 m brown Water .
7143433 17 432996 5267321 ; 3/31/2010 | sand, 0.6 mto 130 m Domestic
of the proposed open pit Supply
grey rock
0 m to 24.4 m grey
sand and clay, 24.4 m
Approximately 3 km east to 26.8 m grey rock Water .
7146275 17 432984 | 5267344 | ‘- proposed open pit 4/1/2010 | _ oo d. 26.8 m to Supply Domestic

30.5 m grey rock and
clay
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5.0 CONCLUDING REMARKS

This addendum provides some additional clarification and information on the baseline hydrogeological
environment, groundwater users and seepage estimates. This data had been previously considered in the
original Hydrogeological TSD and as such, does not change any conclusions made in that report. No changes
have been made in the Hydrogeological TSD related to this additional information.

GOLDER ASSOCIATES LTD.

a—
aren Besemann, P.Geo. = ephen Kauftéan, M.
Associate/Hydrogeologist Associate

KAB/JP/SK/Is

Attachments: Figures lato 3a
Attachment A and B

m:\active\2014\1190 sudbury\1192\1400877 iamgold ea follow-up gogamal\reporting\responses to regulators\1. hydrogeology
addendum\1400877r3_15jan19_revised_iamgold_ea_addendum_hydrogeology.docx
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TECHNICAL MEMORANDUM

DATE October 21, 2014 PROJECT No. 1400877
FROM Darrin Johnson, P.Eng. EMAIL darjohnson@golder.com

COTE GOLD PROJECT - MINE ROCK STORAGE POND SEEPAGE ANALYSIS

1.0 INTRODUCTION

To support the Environmental Assessment (EA) water quality predictions for the Coété Gold Project, Golder
developed an estimate seepage from the Mine Rock Area (MRA) water collection ponds. Seepage modelling
was conducted to approximate the rate of seepage from the MRA water collection ponds to the downstream
environment. A two-dimensional (2D) finite element modelling program, SEEP/W 2007 developed by GEO-
SLOPE International Ltd., was used to estimate an average seepage flux through and underneath each dam that
bounds each of the collection ponds. This memorandum includes a description of the seepage modelling
methodology and results.

2.0 BACKGROUND

Fifteen Mine Rock Storage Ponds (MRSPs) are proposed to be constructed around the perimeter of the MRA to
collect and temporarily store runoff and seepage water over the life of the mine from the stockpiled overburden
and waste rock. A series of pumps (one located at each MRSP) will be used to convey the collected water
around the perimeter of the MRA to the Mine Water Pond. Figure 1 illustrates a plan view of the MRA and water
collection ponds around the perimeter. Figure 2 presents a cross-section of the MRA stockpile with subsurface
investigation data.

The downstream receiving water bodies at each of the MRSPs are listed in Table 1. The water bodies include
Chester Lake, Three Duck Lake (middle), Three Duck Lake (lower), Delaney Lake, and an unnamed lake south
of the MRA. Three MRSPs (MRSP -1 to MRSP-3) will abut the ring road around the open pit and seepage from
these ponds will report to the open pit.

Table 1: Downstream Receiving Bodies

Downstream Receiving Water Mine Rock Storage
Body Pond (MRSP)

MRSP-1

Open Pit MRSP-2

MRSP-3

MRSP-4

Chester Lake MRSP-5

MRSP-6

Golder Associates Ltd.
6925 Century Avenue, Suite #100, Mississauga, Ontario, Canada L5N 7K2
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Downstream Receiving Water Mine Rock Storage
Body Pond (MRSP)
MRSP-7
Delaney Lake MRSP-8
. MRSP-9
Three Duck Lake (middle)
MRSP-10
MRSP-11
Three Duck Lake (lower) MRSP-12
MRSP-13
Unnamed Lake MRSP-14
MRSP-15

3.0 SEEPAGE MODEL DEVELOPMENT
3.1 Methodology

Seepage modelling was carried out for the proposed MRSPs surrounding the proposed MRA. This analysis
simulated the approximate quantities of collected runoff seeping through and underneath the MRSPs to the
downstream environment. The modelling considered average, steady-state conditions.

A model for each MRSP was developed using a typical dam cross-section, assumed upstream and downstream
head conditions, and a generalized stratigraphy considered to be representative along the dam length. A unit
flux was determined from the model output. The flux value was multiplied by the length of the dam to estimate
an average seepage rate from each MRSP.

Boundary conditions including upstream and downstream head levels, seepage faces and no flow conditions
were assigned in each model based on the proposed conditions.

3.2 Model Configuration

Typical cross-sections for each of the 15 MRSPs were used to construct the seepage models. The modelling
details including assumed stratigraphy, dam heights, upstream and downstream head conditions for each of the
models are shown in Table A1 of Appendix A.

The MRSP dams are designed as rockfill shell dams with an upstream geomembrane anchored into the
foundation soil. A typical cross section used in the model is shown in Figure A1 in Appendix A.

The MRSP dams were designed between higher ground to utilize natural topography for containment where
possible. Excavated ponds were designed where naturally occurring topographic lows did not allow for
containment. The area under the MRSP dams is proposed to be stripped of topsoil and organics, however, the
pond floor will remain as natural ground with trees removed.

The stratigraphy of each modelled cross-section utilized the average overburden thickness in the area of the
MRSP dams and data from the nearest borehole or test pit provided by Knight Piésold (KPL, 2013a, KPL,
2013b). An average thickness of organics (e.g., topsoil and/or peat) of 1 m at surface was assumed to be
excavated beneath the dam footprints at each MRSP. Overburden below the organics layer at MRSP- 4 to
MRSP- 15 was assumed to consist of sand/silt and gravel/till units (Table A1 in Appendix A) underlain by 10 m of
weathered bedrock. It was assumed that the bedrock beneath the MRSP dams would not be grouted. Deeper
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bedrock layers were not considered in the seepage modeling due to the relatively small amount of flow through
these units. MRSP- 1 to MRSP- 3 are located directly adjacent to the open pit therefore seepage from these
ponds will likely be dominated by pit dewatering. As such, the pit wall was approximated in these models with
the bottom of the model section extending to the ultimate pit floor elevation.

The upstream head conditions in each MRSP were determined based on the average pond level predicted for an
average precipitation year. The downstream head conditions were taken as the proposed lake elevations
(Calder, 2013). For the three MRSPs adjacent to the open pit, the downstream boundary condition was taken as
the ultimate open pit wall, represented by a series of seepage face nodes.

3.3 Material Properties

Hydraulic conductivity values used in the seepage modelling are presented in Table 2 below. Material properties
for the overburden materials, and bedrock were based on data from limited slug testing and packer testing (KPL,
2013a; KPL 2013b) as reported in the EA Hydrogeology Technical Support Document.

Table 2: Summary of Hydraulic Conductivity Values

Material Conc'l-lgcflt:\alil:;:(zm/s)
Compacted Waste Rock Fill 1.0 x10™
Geomembrane 1.0 x10®
Organics 1.1 x10°®
Native Sand and Silt 1.1x10°
Sand and Gravel/ Glacial Till 1.9 x10°
Weathered Bedrock 4.0 x107
Upper Bedrock 2.4 x107
Intermediate Bedrock 20x10°
Lower Bedrock 1.0x10°

4.0 SEEPAGE ANALYSIS RESULTS

Seepage modelling results are summarized in Table 3 for each MRSP and corresponding receiving body. Table
A1 (in Appendix A) further lists seepage output alongside model input parameters. Lastly, Figures A2 to A6 (in
Appendix A) illustrate simulated head contours and seepage. The modelled seepage is largely a function of the
hydraulic gradient (head difference) between the MRSP and receptor and the hydraulic conductivity of the
foundation materials. Seepage rates increase with larger head differential and greater overburden thickness.
Predicted average annual seepage rates for MRSP-1 to MRSP-3 (abutting the open pit ring road) range from 1.6
to 3.5 L/s, and for MRSP- 4 to MRSP- 15 they range from 0.2 to 3.1 L/s averaging approximately 1.3 L/s.

The model results provide an estimate of the seepage expected through the MRSP dams over an annualized
period and are suitable for preliminary water quality modelling. At times where the water level difference
between the pond and receptor is higher than average, more seepage can be expected and vice versa.
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Table 3: Summary of Seepage Analysis Results

. Seepage Rate Seepage Rate
MRSP # se?ﬂ‘:?lgiali? te Seep(all-gl;:) Rate s I;i(;elvmg into Receiving | into Receiving
y y Body (mslyear) Body (L/s)
MRSP-1 50,600 1.6
MRSP-2 108,800 3.5 Open Pit 213,300 6.8
MRSP-3 53,800 1.7
MRSP-4' 4,900 0.2
MRSP-5 15,000 0.5
Chester Lake 160,400 5.1
MRSP-6 42,600 1.3
MRSP-7 97,800 3.1
MRSP-8 22,400 0.7 Delaney Lake 22,400 0.7
MRSP-9 93,100 3.0 Three Duck
; 125,400 4.0
MRSP-10 32,300 1.0 Lake (middle)
MRSP-11 48,700 15
MRSP-12 55,500 18 Three Duck 112,100 3.6
Lake (lower)
MRSP-13 7,900 0.3
MRSP-14 21,100 0.7
Unnamed Lake 57,600 1.8
MRSP-15 36,500 1.2
5.0 CLOSURE

We trust that this technical memorandum meets the current project requirements.

DB/MJT/DH/DCJ/KAB/co

n:\active\2014\other offices\1400877 cote gold ea support\10000 ea information requests\mra subsurface data and seepage\1400877_mra seepage analysis memo_21oct2014.docx
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APPENDIX A

Seepage Modelling Results




September 2013 Table Al 13-1118-0017

MRSP Seepage Modelling Parameters and Results

Overburden - as modelled Input Data Results
Minimum Average Assu.m.ed Seepage
Pond Name| Organics | Sand and | Gravel & . Dam Ground Dam Crest Max Dam Annual Receiving Af’g' Head qux(m3/s/m Seepage Seepage Seepage
) . Total (m) Receiving Body Length . Elevation . Pond Lake Difference Rate Rate
(m) Silt (m) Till (m) Elevation Height (m) | . ) at average 3 Rate (L/s) 3
(m) (masl) Elevation | elevation (m) (m°/s) (m*/year)
(m) water level
(masl) (masl)
MRSP-1 1.0 6.0 1.0 8.0 Open Pit 405 382.0 387.5 5.5 384.3 - - 3.96E-06 1.60E-03 1.6 50,600
MRSP-2 1.0 3.0 4.0 8.0 Open Pit 580 382.0 388.0 6 383.5 - - 5.95E-06 | 3.45E-03 3.5 108,800
MRSP-3a 1.0 4.0 1.0 6.0 Open Pit 285 386.5 390.0 2 387.6 - - 4.47E-06 1.27E-03 1.3 40,100
MRSP-3b 1.0 4.0 1.0 6.0 Open Pit 307 386.5 390.0 2 387.6 386.5 1.1 1.42E-06 | 4.36E-04 0.4 13,700
MRSP-4 1.0 0.5 2.0 3.5 Chester Lake 150 385.0 389.5 4.5 387.1 386.2 0.9 1.04E-06 1.57E-04 0.2 4,900
MRSP-5 0.5 3.0 0.0 3.5 Chester Lake 739 388.0 389.0 1.5 387.8 386.2 1.6 6.45E-07 | 4.77E-04 0.5 15,000
MRSP-6 0.5 3.0 1.0 4.5 Chester Lake 656 388.0 390.0 1.5 388.8 386.2 2.6 2.06E-06 1.35E-03 1.3 42,600
MRSP-7 1.0 4.0 3.0 8.0 Chester Lake 455 388.0 396.5 8.5 391.1 386.2 4.9 6.82E-06 | 3.10E-03 3.1 97,800
MRSP-8 0.0 0.0 3.0 3.0 Delaney Lake 100 395.0 398.5 3.5 396.4 391.0 5.4 7.10E-06 | 7.10E-04 0.7 22,400
MRSP-9 1.0 3.0 4.0 8.0 Three Duck Lake (middle) 510 381.5 385.5 4 383.4 380.5 2.9 5.79E-06 | 2.95E-03 3.0 93,100
MRSP-10 1.0 1.5 2.0 4.5 Three Duck Lake (middle) 230 382.0 385.5 3.5 383.4 380.5 2.9 4.46E-06 1.03E-03 1.0 32,300
MRSP-11 1.0 4.0 0.0 5.0 Three Duck Lake (lower) 470 382.0 388.5 6.5 385.1 380.5 4.6 3.28E-06 1.54E-03 1.5 48,700
MRSP-12 0.0 0.0 4.0 4.0 Three Duck Lake (lower) 120 387.5 391.0 3.5 388.8 380.5 8.3 1.47E-05 1.76E-03 1.8 55,500
MRSP-13 1.0 2.0 0.5 3.5 Three Duck Lake (lower) 190 381.0 384.0 3 381.9 380.5 1.4 1.32E-06 | 2.50E-04 0.3 7,900
MRSP-14 1.0 2.0 0.0 3.0 Unnamed Lake 350 387.5 392.0 4.5 389.8 387.0 2.8 1.91E-06 | 6.70E-04 0.7 21,100
MRSP-15 1.0 2.0 0.0 3.0 Unnamed Lake 220 388.0 399.5 11.5 393.7 387.0 6.7 5.26E-06 1.16E-03 1.2 36,500

Golder Associates
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TECHNICAL MEMORANDUM

DATE October 21, 2014 PROJECT No. 1400877

FROM Darrin Johnson, P.Eng. EMAIL darjohnson@golder.com

COTE GOLD PROJECT - TAILINGS MANAGEMENT FACILITY SEEPAGE ANALYSIS

1.0 INTRODUCTION

To support the Environmental Assessment (EA) water quality predictions for the Cété Gold Project, Golder
developed an estimate of the seepage quantity that potentially could bypass the perimeter ditching around the
Tailings Management Facility (TMF). A two-dimensional (2D) finite element modelling program, SEEP/W 2007
developed by GEO-SLOPE International Ltd., was used to estimate an average seepage flux through and
underneath the TMF dam and the collection efficiency of the perimeter ditching system. This memorandum
includes a summary of the seepage modelling methodology and results.

2.0 BACKGROUND

The proposed Tailings Management Facility (TMF) for the Cété Gold Project will have an area of approximately
965 ha and will be designed to store approximately 193.3 M-m3 (261 M-tonnes) of tailings solids. The tailings
will be discharged into the TMF at a solids content of about 50% (by weight). Tailings will be discharged from
perimeter containment dams towards an internal Reclaim Pond. Water will be transferred from the internal
Reclaim Pond to the Mine Water Pond for reuse in the Process Plant. Excess water not required in the Process
Plant will be treated and transferred to the Polishing Pond prior to being discharged to the environment. Ditches
and sumps will be excavated around the TMF perimeter to collect seepage from the tailings containment dams.
Figure 1 presents a plan view of the proposed TMF and perimeter ditching system.

3.0 SUBSURFACE CONDITIONS

Geotechnical information for the TMF area was obtained during drilling and test pit investigation campaigns in
2012 and 2013 (Knight Piésold, 2013a and 2013b). Figure 2 presents the TMF dam centreline profile along with
subsurface investigation data.

In general, overburden stratigraphy within the TMF area consists of a thin layer of organics, underlain by layers
of silt to silty sand, underlain by gravel and gravelly sand till over bedrock. Overburden depth in low-lying areas
between bedrock outcrops along the TMF perimeter was observed in the boreholes to range from 1 m to 8 m
with an average depth of about 6 m.

The perimeter collection ditches will be excavated into overburden approximately 1 to 2 m below existing ground
surface to provide gravity drainage to the sumps.
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6925 Century Avenue, Suite #100, Mississauga, Ontario, Canada L5N 7K2
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Bedrock beneath the TMF generally consists of granite, schist/granite and schist. Granite observed at borehole
locations in the TMF area was described as “fresh, light grey, medium to fine grained, massive”. For the
purposes of the TMF dam seepage analysis, it was assumed that any weathered bedrock beneath the tailings
containment dams would be either excavated or grouted.

The groundwater table approximates the ground surface elevation and is generally shallow in low-lying areas.

4.0 SEEPAGE MODEL DEVELOPMENT

Figure 3 presents a typical cross-section of the tailings containment dam that will be constructed in stages over
the operating life of the mine. The starter dam will have a geomembrane liner on the upstream slope to retain
process water and reduce seepage during the early years of TMF operation. Tailings deposited from the dam
crests into the TMF will provide an upstream low permeability blanket that will reduce seepage beneath the
tailings containment dams. Seepage beneath the TMF dams will be collected in perimeter collection ditches
along the downstream toe of the dams and will be pumped from sumps back into the TMF. A total of 6 sumps
and pump stations will be provided at topographic low points around the perimeter of the TMF dams to collect
and pump seepage back into the TMF (see attached Figure 1).

To estimate the seepage beneath the TMF dams and collection efficiency of the perimeter collection ditches, a
two-dimensional (2D) seepage model was developed for steady-state conditions. The seepage model was
developed for the highest dam cross-section (shown on Figure 4). The model assumed a steady-state infiltration
rate of 300 mm/year on the tailings surface (assuming about 38% infiltration and 62% runoff to the internal
reclaim pond) and 800 mm/year on the rockfill dam downstream slope. A constant head boundary condition was
applied to represent the maximum water level in the internal Reclaim Pond. Hydraulic conductivity values used in
the seepage analyses are summarized in Table 1. Hydraulic conductivity values were obtained from packer
testing results for bedrock and from monitoring well response tests for overburden materials (reported in the EA
Hydrogeology Technical Support Document). Typical saturated/unsaturated hydraulic conductivity functions
were used to model the effect of soil suction in the dam.

Table 1: Summary of Hydraulic Conductivity Values

Material Hydrauliczr:':;:;ductivity
Tailings 2.5E-07
Silt / Organics 1.1E-06
Silt and Sand 6.8E-06
Sandy Silt 1.1E-06
Sandy Gravel Till 1.9E-05
Bedrock 2.4E-07

5.0 SEEPAGE ANALYSIS RESULTS

The seepage model cross-section and flux results are illustrated on Figure 4. Seepage analysis results indicate
that the perimeter seepage collection ditch system should capture about 96% of the seepage passing beneath
the TMF dam for this maximum section. A conservative estimate of the annual seepage from the TMF is made
by multiplying the seepage flux rate beneath the dam at the maximum section (4.O4x10'6 m3/sec/m) by the
perimeter dam ditch length (7000 m) resulting in an estimated total seepage rate of about 893,000 m3/yr. The
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amount of seepage that would bypass beneath the perimeter collection ditch system is estimated to be about
35,000 m3/yr (using a flux rate of 1.57x107 m*/sec/m and the same conservative assumption). This conservative
seepage rate bypassing the perimeter collection ditch system was used in the downstream surface water quality
modeling. The corresponding total annual volume of seepage captured by the perimeter collection ditch system
is estimated to be about 858,000 m3/yr. It should be noted that actual flow volumes in the perimeter ditches will
be higher due to the contribution from surface runoff (i.e., precipitation) from the downstream dam slope and
ditch catchment area.

However, seepage beneath the TMF dams will likely be lower than the above rates because they were
calculated using seepage flux rates for the maximum dam height and head levels along the full ditch length.
Because some dam heights and head levels along the ditch will be lower than the modelled cross-section, the
above seepage rates could be reduced by about 25% to account for this. This would reduce the total annual
volume of seepage bypassing the perimeter collection ditches to about 26,250 m3/year and the corresponding
volume being captured by the perimeter ditches to about 643,500 m3/year. Regardless of the actual seepage
rate beneath the TMF dams, the modeling results indicate that the collection efficiency of the perimeter ditch
system is about 96%.

The seepage modeling was intended to provide a conservative estimate of annual seepage rates associated
with the TMF and the collection efficiency of the perimeter collection ditch system for the purpose of estimating
loadings to adjacent surface waters. Actual flow rates in the perimeter ditches and the collection efficiency of the
perimeter ditch system will vary from place to place around the TMF because of differences in dam height and
foundation stratigraphy. Seepage and ditch flow rates will also vary throughout the year as a result of local
runoff to the perimeter ditches and seasonal variability in precipitation and infiltration on the tailings surface.

6.0 CLOSURE

We trust that this technical memorandum meets the current project requirements.

EPT/DCJ/KAB/co

n:\active\2014\other offices\1400877 cote gold ea support\10000 ea information requests\tmf subsurface data and seepage\1400877_tmf seepage analysis memo_210ct2014.docx
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Attachments

Figure 1 — Tailings Management Facility Plan

Figure 2 - Tailings Management Facility Dam Profile

Figure 3 — Typical Tailings Containment Dam Cross-Section
Figure 4 — Tailings Dam Seepage Analysis Results
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TECHNICAL SUPPORT DOCUMENT: HYDROGEOLOGY

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 Cé6té 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; typical of
northern Ontario. The area has experienced limited historical mining and current activities include forestry, mine
exploration and some recreational activities.

Construction phase activities include the construction of surface water realignments comprising dams and
excavated channels, dewatering of Coté Lake and overburden stripping in the footprint of the open pit and
construction of a Mine Rock Area (MRA) and Tailings Management Facility (TMF). The open pit mine will be
excavated to a final depth of 550 m below ground and the MRA and TMF developed to their full extents during
the operations phase. These activities have the potential to affect groundwater levels, primarily as a result of
groundwater pumping at the open pit. Pumping activities will be discontinued at mine closure although some
pumping may continue into post-closure until such time as it is determined that water quality is suitable.

Groundwater levels have been identified as an effects assessment indicator. Project activities, primarily
groundwater pumping from the open pit, will result in changes in groundwater levels that could affect the quantity
of groundwater discharge to local lakes and streams, dry season stream flows, aquatic habitat and sources of
drinking water.

A Local Study Area (LSA) has been defined for the purpose of completing a prediction of the effects on
groundwater levels. The LSA extends beyond the sub-watersheds in which the Project facilities and
infrastructure are to be located, and extends to the watershed divide between the Great Lakes and James Bay
watersheds that lies about 3.5 km southwest of the Project.

Investigations have been conducted since 2012 in order to characterize subsurface conditions. This program
has included the drilling of over 150 boreholes, including deep angled boreholes within the footprint of the open
pit. Groundwater monitoring wells (single and nested) were installed at 62 locations and a total of 260 test pits
excavated. Slug testing and packer testing have been conducted to develop estimates of the hydraulic
conductivity of various overburden materials, at a range of depths below the bedrock surface. Laboratory
analysis of the grain size distribution of soil samples have also been used to develop estimates of overburden
materials. Monitoring of groundwater levels is ongoing including with the use of data loggers and pressure
transducers to obtain an hourly record of water level fluctuations.

Hydraulic conductivity estimates for granular overburden materials range to a high of 2E-03 m/s with a geomean
value of about 9E-06 m/s. For the fractured bedrock, hydraulic conductivity estimates ranged up to about 3E-04
m/s. Hydraulic conductivity values showed a trend to declining values with depth, generally independent of rock
type and rock structure. Where unfractured, a hydraulic conductivity of about 1E-11 m/s has been inferred. The
geomean hydraulic conductivity declined from 1E-07 m/s in the upper 10 m of the bedrock profile to about
2E-10 m/s below a depth of 200 m.

January 31, 2014
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The overburden and the upper 50 m of the underlying bedrock comprise the shallow groundwater flow system at
this site. The primary groundwater flow path occurs through the granular materials within bedrock troughs. The
bedrock troughs have limited lateral extent and an average depth of about 7 m with a maximum observed depth
of about 20 m. The troughs are covered with peat deposits and typically occupied with wetlands, marshes or
small lakes and streams. Groundwater recharge, through precipitation, occurs primarily on higher elevation
ground with groundwater discharge occurring to nearby low lying areas between the bedrock highs.
Groundwater levels are higher during the spring freshet and decline through the summer months with
fluctuations typically of about 1 m. Given the high water tables over much of the area, the range of annual
groundwater fluctuations is limited. Groundwater flow rates in the granular materials are expected to be about
0.3 m/day or less with the direction controlled by the local topography.

The underlying deep groundwater flow system, extending below a depth of 50 m below top of rock, is
characterized by flow in discrete fractures with the occurrence of fractures declining with depth. Regionally, the
direction of flow in the deep bedrock is generally northeastwards, consistent with the decline in elevation of the
major surface water features.

A 3-dimensional groundwater flow model was used to complete a prediction of effects on groundwater levels
associated with the construction and operations phase activities, while for the closure and post-closure phases,
the prediction of effects has been developed qualitatively.

Predictions of groundwater level declines for the construction phase are limited to the immediate vicinity of the
realignment structures, most notably the realignment channels where these have been excavated through higher
elevation ground.

For the operations phase, predicted groundwater level declines associated with the dewatering of the open pit do
not extend beyond the LSA. At the end of mining, the 1 m drawdown contour is predicted to extend up to 1.4 km
to the southwest while elsewhere around the open pit, groundwater level drawdown is generally limited by the
presence of lakes and the seepage collection ponds.

At closure, pumping activities will be terminated, and over time, groundwater levels will recover to approximate
pre-mining conditions except in the immediate vicinity of water realignment structures where these are to remain
in place.

Predictions were also developed for the estimated groundwater inflows to the open pit and for the change in
groundwater contribution to adjacent lakes. These predictions are to be incorporated into the effects predictions
completed by other disciplines, primarily Hydrology. Groundwater inflows to the open pit are derived primarily
from the overburden and shallow bedrock with total inflows remaining relatively constant at about 2,000 to
2,200 cubic metres per day after the first two to four years of mining. The predicted groundwater inflows to the
open pit, as derived from each of the surrounding catchments, results in less than a one percent change in the
overall water budget for each of the affected lakes on average and a negligible change in lake level as a result of
groundwater pumping from the open pit.

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 groundwater levels as a result of the Project:

m construction of perimeter dams in low lying areas along Clam Lake and the outflow of Chester Lake to
minimise inflows to the open pit;
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surface water realignments to minimize risks associated with surface water features in close proximity to an
open pit;

construction of engineered facilities to store mine rock (MRA), low-grade ore (low-grade stockpile) and
tailings (TMF);

construction of engineered water management systems to collect runoff and seepage from the MRA, low-
grade stockpile, TMF, and polishing pond;

contact water that is comprised of inflows and runoff from the pit walls, runoff and seepage from the MRA
and low grade stockpiles, and runoff from the plant site will be collected and pumped to the mine water
pond;

contact and process water contained within the collection ponds adjacent to the TMF and polishing ponds
will be pumped back into the reclaim pond;

installation of a liner at the mine water pond; and

construction of erosion and sediment control measures to promote settling of sediments and mitigate the
migration of suspended solids into nearby surface water features.

The monitoring program has been developed to continue the collection of data required to assess changes in
groundwater levels prior to and during Project implementation (Construction, Operations and Closure). Specific
commitments for conducting this monitoring program are identified below:

drilling and installation of up to five deep monitoring well nests with screened intervals at up to three depths,
at select locations around the perimeter of the open pit to assess the rate and extent of groundwater level
changes during pit dewatering and post-closure flooding. These monitoring wells will be completed to
depths of up to 100 m below ground, and instrumented with data loggers to obtain continuous records of
groundwater levels;

manual depth to groundwater measurements at select existing monitoring well locations around the
perimeter of the open pit;

manual depth to groundwater measurements at approximately 15 existing well locations and up to 10 new
monitoring well locations around the perimeter of the MRA and TMF. Existing wells would be used to the
extent possible but additional wells will also need to be installed following construction;

installation of up to five additional monitoring well nests adjacent to select hydrological monitoring stations
to allow for monitoring of interactions between groundwater and surface water; and

this program is to be integrated with the monitoring programs developed for the Water Quality, Hydrology,
Aquatic Biology and Terrestrial Ecology disciplines and documented within their respective TSDs which
have been submitted under separate cover in support of the EIS/EA Report.

Annually the results of this groundwater level monitoring program will be integrated with the results obtained
from the other disciplines noted above and assessed in consideration of ongoing operational activities, as well as
closure and post-closure activities.
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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) Cété Gold
Project (the Project). This TSD presents detailed information on the existing conditions and the predicted
environmental hydrogeological effects associated with the Project. Predicted effects on hydrogeology have been
incorporated into the effects assessment for the hydrology TSDs as well as that of the aquatic biology TSD. The
significance of the assessed effects of the Project related to hydrogeology and associated disciplines are
presented in the main body of the EIS.

1.1 Project Overview

IAMGOLD intends to develop the Cété 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 on two main subwatersheds, the Mollie River
system and the Mesomikenda River 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 hydrogeological TSD, a brief description of the Project components and associated
activities that have the potential to affect the hydrogeological environment is presented below and includes:

m Dblasting, excavation and dewatering of a 550 metre (m) deep open pit mine, with mining to occur over an
approximate 15 year period;

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

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

The key Project components are presented in Figure 1-2 and discussed further below.
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111 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 control seepage in the vicinity of the pit
perimeter. This is discussed further in Section 1.1.4.

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 Mollie River, which flows eastwards through this area will be re-aligned to flow north 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.

The MRA is bounded by Three Duck Lakes to the east, the open pit (formerly Coété Lake) to the northwest,
Chester Lake to the west and Delaney Lake to the south.

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.

11.3 Low-Grade Stockpiles

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 water storage ponds 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.

114 Tailings Management Facility

The TMF will have an area of approximately 840 ha and will be designed to store approximately 193 million
cubic metres (261 Mt) of tailings solids. Tailings dams will be constructed primarily with waste rock and
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 (m2) of geomembrane liner protected by a
non-woven geotextile cushion layer to minimise seepage losses from the starter dams.

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.
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11.5 Mine Water and Polishing Ponds

All 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.

1.1.6 Watercourse Realignments

The local watercourses and lakes, including flow directions in the vicinity of the Project are shown in Figure 1-2.
The Project will overprint several water features; these include Co6té 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.

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
m minimize water transfer between subwatersheds.
A total of six realignments are planned, totalling approximately 7.9 km of constructed channels.

To maintain flows within the Mollie River watershed, 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.

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

At closure, the realignment structures are expected to remain in place until the water quality is deemed suitable..
At that point in time, it is then envisaged that some dams would be breached.
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2.0 METHODOLOGY

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

m identify the Project interactions with the hydrogeology environment;

m define the spatial and temporal boundaries over which the effects prediction is to be conducted;
m select effects prediction indicators that are representative of hydrogeology;

m characterize the existing hydrogeological conditions of the area; and

m predict changes in groundwater levels.

2.1 Effects on Hydrogeology
The primary Project components and associated activities that could potentially affect the hydrogeology 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 realignment dams at lakes adjacent to the open pit and associated toe seepage collection
facilities;

m development of a MRA covering an area of approximately 400 ha for stockpiling overburden and mine rock,
and associated perimeter seepage collection facilities; and

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

The mine water pond is to be constructed with a liner to minimize seepage losses, and the low grade stockpile
will have ponds in low lying areas surrounding the stockpile to collect/intercept groundwater. As such, these
facilities have not been explicitly considered in the prediction of effects on hydrogeology. Other mine facilities,
including the ore processing plant and associated infrastructure, aggregate extraction sites, solid waste disposal
facilities (landfill), storage facilities for ore, fuels, chemicals and explosives, and the accommodations complex
may also have a minor and localized effect on hydrogeology 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 hydrogeological study areas define the spatial boundaries within which the physical works and activities of
the Project could potentially affect hydrogeology. One study area has been selected for the prediction of Project
related effects on the hydrogeology: the Local Study Area (LSA). This area is described in the following section.
Effects on hydrogeology are not expected to extend beyond the watersheds encompassed by the LSA and, as
such, a Regional Study Area has not been defined for hydrogeology for this EA.
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2.21 Local Study Area

The LSA includes an area beyond the location of the physical works and activities within which effects may occur
resulting from the Project. The rationale for the selection of the hydrogeology LSA is that groundwater flow
effects from the Project are not expected to extend beyond local watershed boundaries. As such, the LSA
extends to the nearest watershed boundary beyond the proposed infrastructure and expected area of effects.
The LSA is bounded by the following features:

m the Great Lakes/James Bay Watershed divide along the south and southwest;

m the Upper Mollie River Watershed to the west of the open pit;

m Mesomikenda Lake to the east; and

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

The Hydrogeology Local Study Area is shown on Figure 2-1. The LSA extends beyond the nearest lakes to a
distance of about 3 km to the east, south and west from the area of mine, MRA and TMF, and extends more
than 5 km to the north of the TMF.

2.3 Project Phases (Temporal Boundaries)

Project activities and the areas over which these activities are to be conducted vary throughout the Project.
Thus the effects of Project related activities also vary throughout the Project phases. In general, effects on the
hydrogeological environment are expected to be greatest at the end of mining when the open pit has reached its
maximum depth and the TMF and MRA have reached their maximum extents.

Effects on hydrogeology were considered for the following project phases:
m  Construction Phase;

m  Operations Phase (end of mining); and

m  Closure/post-closure.

During the construction phase, realignment dams and surface water channels will be constructed and pumping
will be initiated to drain C6té Lake. Pumping from seepage collection facilities at dams and MRA ponds, as well
as pumping from the open pit will be continuous thereafter, through to the end of the Operations Phase. The
largest effects on groundwater levels will be at the end of mine life when the pit has reached its ultimate depth of
550 m. Pumping from the open pit will be discontinued at mine closure. Pumping at the seepage collection
ponds may continue into post-closure until the water quality is deemed suitable.. In post-closure, groundwater
levels will recover over time reaching equilibrium levels that approximate pre-mining conditions, except locally at
realignment structures that are to remain in place.
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2.4 Selection of Effects Assessment Indicators

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

Table 2-1: Effects Assessment Indicators Selected for Hydrogeology

Effect Assessment Indicator Rationale for Selection

A change in groundwater levels can affect:
m  quantity of discharge to local stream;

m dry season stream flow;

Changes in groundwater levels ] o )
m aquatic habitat including groundwater dependent features such wetlands;

and

m sources of drinking water.

Groundwater levels were identified as the EAI for project related effects on hydrogeology. This indicator was
identified as important, based on feedback received from consultation and engagement activities conducted by
IAMGOLD. Groundwater levels will be affected locally in the vicinity of the key project components by either
groundwater pumping or the interception of recharge.

The rationale for selection of the hydrogeology EAI is the role that groundwater plays in supporting aquatic
habitat, dry season flow in local streams and as a source of drinking water to supply wells. Groundwater levels
are readily measured at monitoring wells and changes in groundwater levels over time may indicate naturally
occurring fluctuations and/or reflect the effects of Project related activities and/or facilities. Groundwater
pumping will be conducted at the Project; primarily at the open pit. Given the depth of the open pit and the
length of mining operations, the greatest effect on groundwater levels will be associated with pumping at the
open pit when the pit has reached its maximum extent and depth. Precipitation intercepted at mine
infrastructures and facilities will locally reduce the amount of recharge to the groundwater system and may have
a minor effect on groundwater levels locally.

2.5 Background Review

Available information was reviewed including previous,NI 43-101 reports, Ontario Ministry of the Environment
Water Well Records and Permit to Take Water databases, exploration data from Trelawney and IAMGOLD, and
information provided by IAMGOLD. Based on this review, a site inspection and an understanding of the Project
Description, a field program was developed and implemented to characterise the hydrogeological conditions at
the Project as outlined in the following section.
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2.6 Field Study Methods

A total of 150 geotechnical/hydrogeological boreholes were drilled into the overburden and shallow bedrock (less
than 20 m into bedrock) at 118 locations throughout the Project site. Borehole locations were selected to
provide representative coverage of the area, primarily considering the locations considered for the mine facilities,
the need to determine subsurface conditions and the likely groundwater flow pathways.

Groundwater monitoring wells (single and nested) were installed at 62 of these locations. Monitoring wells were
generally installed with screened intervals in the shallow bedrock and overburden (where present) and range in
depth from approximately 0.5 m to 33 m. Six angled drillholes were advanced into the deep bedrock (up to 600
vertical metres into bedrock) within the open pit for hydrogeological characterization of major lithological units
and structural features. A total of 260 test pits were excavated to investigate subsurface conditions around the
open pit area and TMF.

Estimates of hydraulic conductivity of the overburden and bedrock were developed from grain size analysis data
(Hazen method), single well rising head and falling head response tests (slug tests) in monitoring wells, and
packer testing in boreholes and drillholes. Groundwater levels were monitored at approximately 50 monitoring
well locations in the spring, summer and fall of 2012 and 2013 by manual measurement of depth to groundwater.
A continuous record of groundwater fluctuations was obtained at 20 locations with data loggers and pressure
transducers set to record water pressures hourly. Data loggers were downloaded regularly (three times
annually) and data was corrected for barometric pressure using a barologger installed at the site.

Borehole and monitoring well locations are shown on Figures 2-2 and 2-3. Test pit locations are shown on
Figures 2-4 and 2-5.

The baseline characterisation study conducted at this site is provided in Attachment I.

2.7 Effects Prediction

A three-dimensional (3D) groundwater flow model was constructed in MODFLOW based on the conceptual
understanding of the hydrogeology developed from the baseline characterisation and detailed below in
Section 3.3.4. Details of the model construction, boundary conditions, assumptions and results of simulations
performed, including sensitivity analyses, are provided in a Co6té Gold Project Groundwater Model Report
included herein as Attachment II.

The model incorporated the open pit, the MRA and associated seepage collection ponds, as well as the dams
located at the perimeter of the open pit and the water course realignments. The TMF was located sufficiently far
from the open pit to avoid being affected by pit dewatering, and thus has not been explicitly represented in the
model. Also, given that the mine water pond is to be lined to minimise seepage losses, this facility was also not
explicitly represented in the model.

Model simulations were completed for the existing conditions. This model was modified to incorporate
construction phase activities, comprising the water course realignments and dams located in the vicinity of the
open pit, as well as the dewatering of Cété Lake. Simulations were then completed and predictions were
developed for effects associated with the Construction Phase activities. The model was further modified to
incorporate operations phase activities comprising the staged deepening of the open pit and the full footprint of

January 31, 2014
Report No. 13-1192-0021 (3000) 7



TECHNICAL SUPPORT DOCUMENT: HYDROGEOLOGY

the MRA and associated seepage collection ponds. Simulations were then completed and predictions
developed for effects associated with the Operations Phase.

Effects predictions were developed qualitatively for the closure/post closure phases of the Project.

The model results were also used to predict changes in groundwater discharge to adjacent lakes; with this
information being considered in the effects prediction for Hydrology (see Hydrology TSD; Golder 2013). The
model results were also used to predict groundwater inflows during excavation of the open pit. This information
is being considered in the water management plan being developed by IAMGOLD.

3.0 EXISTING CONDITIONS
3.1 General Setting

The Project is located approximately 3.5 km north of the Great Lakes/James Bay watershed divide. Drainage
pathways from the Project site direct water northeast to Mesomikenda Lake or southeast the Mollie River, both
of which discharge to Minisinakwa Lake and subsequently to the Mattagami River. Located in the Boreal Shield
ecozone of Ontario, the climate of the Project site is characterized by cold winters (-10°C to -35°C) and warm
summers (10°C to 35°C).

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

The landscape in the Project area displays relatively subdued topography dominated by rocky knobs
interspersed with shallow bedrock-rimmed lakes, streams and wetlands (bogs and fens) in adjacent low-lying
areas. Topographic highs are typically comprised of exposed bedrock or a veneer of granular soil covered with
mixed boreal forest. Low-lying areas are often poorly drained bogs and fens with surficial peat deposits.
Elevations at the Project site range from about 350 masl to 410 masl.

Aside from some forestry activities, there is limited development in the Project footprint and no recorded water
supply wells are present on the Project aside from the IAMGOLD camp supply well located east of Mesomikenda
Lake.

Prospecting, exploration drilling and limited underground mine development have been conducted sporadically in
the area beginning in about 1900. In the 1930s and 1940s, a shallow shaft was sunk with limited production at
the Young-Shannon property (now identified as the Chester 2 project) located immediately east of Coté Lake.
Between 1986 and 1989, an exploration decline was developed for the Chester 1 project, located about 3 km
east of Coté Lake. This decline was recently dewatered and pumped at a rate of about 300 litres per minute
(L/min) to maintain dewatered conditions. Pumping has since been discontinued.
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3.2 Regional and Local Geology

The Project is located in a narrow greenstone belt of the Ridout syncline that extends from the southeast corner
of the Swayze greenstone belt. The Chester Granitoid Complex, which hosts the C6té Gold deposit, was
emplaced along the southern margin of the Ridout syncline. Breccias developed as the intrusive contacts and
provided a pathway for hydrothermal alteration fluids and the mineralizing fluids. The host granitoid rocks locally
consist of tonalite and quartz diorite. As reported by IAMGOLD geologists, gold mineralization is disseminated
(porphyry style) and also occurs along the quartz veining.

The baseline characterisation study conducted at this site is provided in Attachment I. The following discussion
is taken from this baseline study.

3.21 Overburden Geology

The area is characterised by peat deposits often overlying granular deposits that occupy troughs or valleys
between extensive bedrock outcrops. Overburden deposits throughout the Project site are generally
discontinuous and no continuous overburden aquifer was observed. Within the Project area, bedrock is
encountered typically within a 4 m depth of ground surface with the greatest depth to rock of 22.6 m observed.
East of the Project site, glaciofluvial ice-contact deposits, including esker, kame and moraine material has been
mapped in a narrow north-south band near the eastern boundary of Chester Township.

Overburden materials encountered in boreholes and test pits at the site include: organics/peat; clay; clay/silt;
silt/clay; silt; silt/sand; sand/silt; sand; sand/gravel; gravel; gravel/cobbles; and till.

In the area of the planned open pit, the overburden deposits are generally confined to relatively narrow and
steep sided bedrock valleys or troughs. The overburden is typically comprised of granular materials, sand or
sand and gravel in the lower portion of these troughs that are covered with finer grained materials that may
include silt, along with peat and/or organic material exposed at ground surface. Where present, the depth of
overburden averages about 7.7 m with the maximum depth to bedrock of 22 m observed at borehole DH12-PO-
22 along the Mollie River near the southeast perimeter of the pit. A geologic cross-section extending around the
pit perimeter (Figures 3-1 to 3-4) shows extensive bedrock outcrop and the limited occurrence of overburden
materials present.

Similar conditions are present near the MRA. Overburden where present, has an average thickness of about
9.3 m with the greatest thickness of 22.6 m observed at the eastern side along the shore of Three Duck Lakes
(Middle).

The central portion of the TMF area is dominated by low-lying swampy terrain with areas of higher elevation at
the perimeter. Overburden thickness in the low-lying areas averages about 5.5 m with the greatest depth
observed being 17.7 m along the edge of a tributary in the north portion of the TMF area.

Regional mapping of overburden geology, details on stratigraphy and borehole logs are presented in
Attachment [; Figure 8.
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3.2.2 Bedrock Geology

The Project site is situated in the Swayze Greenstone Belt within the southwestern extension of the Abitibi
greenstone belt of the Superior Province. The Swayze Greenstone Belt includes a diversity of extrusive and
intrusive rock types. Compositions of rock types range from ultramafic through felsic, as well as both chemical
and clastic sedimentary rocks. Igneous rocks mainly consist of both volcanic and plutonic rocks.

Bedrock in the area of the planned open pit is comprised principally of tonalite, diorite, breccias, diabase dykes
and mafic dykes. The tonalite rock type is the host for the gold deposit and the diorite forms a series of lenses
within the deposit. The breccias consist of both tonalite and diorite developed at the contacts and is thought to
be associated with the disseminated gold mineralization. The gold mineralization is also closely associated with
disseminated sulphides in the dioritic matrix of the breccias and breccia clasts, as well as sulphide veins, veinlets
or fracture coatings.

Regional mapping of bedrock geology is provided in Attachment I; Figure 9.

3.3 Hydrogeology
3.31 Hydraulic Conductivity

Estimates of hydraulic conductivity (K) values of the overburden materials and bedrock have been developed
from the following:

m slug tests of overburden and shallow bedrock (upper 10 m) conducted in monitoring wells;
[ packer tests of shallow bedrock in boreholes in the TMF area; and
[ packer tests in deep angled drillholes within the open pit area.

Estimates of hydraulic conductivity of the overburden and bedrock are provided in Tables 3-1 and 3-2
respectively.

Table 3-1: Summary of Overburden Hydraulic Conductivity Estimates

Grain Size Results (Hazen Method) Slug Test Results
General H i
. . . ydraulic
Overburden Material Type | \umpber | HYdraulic Conductivity | . Conductivity
Category of Tests K of Tests K
Measure Measure
(m/s) (mls)
n/a Max 2.5E-03
TILL n/a 13 Min 1.2E-06
Coarse n/a Geomean | 1.9E-05
Granular - -
GRAVEL, 42 Max 1.E-03 Max 3.6E-04
GRAVEL/SAND, Min 1.E-06 15 Min 5.7E-06
SAND/GRAVEL Geomean 2.E-05 Geomean | 4.7E-05
. 67 Max 6.E-04 Max 9.5E-05
Fine Granular SAND 13
Min 1.E-06 Min 8.5E-08
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Grain Size Results (Hazen Method) Slug Test Results
General H ;
. . . ydraulic
Overburden | Material Type | number | TYdraulic Conductivity | Conductivity
Category of Tests K of Tests K
Measure Measure
(m/s) (m/s)
Geomean 2.E-05 Geomean | 5.7E-06
54 Max 3.E-05 Max 1.4E-05
SAND/SILT, . X
SILT/SAND Min 4.E-07 11 Min 7.1E-07
Geomean 1.E-06 Geomean | 4.3E-06
n/a Max 1.8E-06
Fine Grained SILT n/a 4 Min 3.7E-07
n/a Geomean | 1.1E-06
Notes:

m/s — metres per second
n/a — not applicable’

Estimates of bedrock hydraulic conductivity from packer tests and slug tests are summarized on Table 3-2. This
table presents the range and geometric mean hydraulic conductivity for four bedrock depth intervals below top of
rock as follows:

Table 3-2: Bedrock Hydraulic Conductivity Profile

Estimated Hydraulic
Depth Number of Conductivity

(mbtor)™ Tests K

Measure (ms)
Max 3.4E-04

0-10 56 Min 1.0E-11%
Geomean 1.0E-07
Max 6.7E-06

10 — 50 22 Min 1.0E-11?
Geomean 4.6E-08
Max 4.0E-06

50 — 200 36 Min 1.0E-11?
Geomean 3.0E-09
Max 5.5E-08

Over 200 57 Min 1.0E-11?
Geomean 2.6E-10

Notes:

(1) mbtor refers to depth provided in metres below top of bedrock surface

(2) Hydraulic conductivity values of 1.0E-11 m/s were assumed where no measurable flow was recorded during packer testing
m/s — metres per second
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Sand and granular tills observed at depth in a number of boreholes, particularly in the low-lying areas along the
Mollie River and Bagsverd Creek valleys, were the most permeable materials encountered.

The rock mass in the area of the pit exhibits moderate to low hydraulic conductivity values that decrease with
depth. Test data indicate that the bedrock structure and rock type exert little to moderate influence on bedrock
hydraulic conductivity.

3.3.2 Groundwater Elevations and Flow

The depth to groundwater observed between May 2012 and September 2013 at monitoring locations throughout
the Project site was generally less than 1 m below ground surface (mbgs). Depths to groundwater ranged from
6.1 mbgs at areas of higher elevation and/or steeper topography to greater than 1 m above ground surface
(mags) (groundwater discharge) at lower elevations near wetlands and surface water features. Groundwater
elevations show limited seasonal variation primarily because groundwater levels are close to ground surface and
fine grained overburden materials predominate at the surface.

Groundwater elevations provide a subdued reflection of the local scale topography, ranging from over 397 masl
to less than 370 masl and generally declining to the northeast and southeast, consistent with the decline in lake
elevations eastwards across the site.

A continuous aquifer system has not been identified within the overburden in the Project area. Rather,
groundwater flow directions are controlled by the local topography with flow from higher elevation areas to
nearby immediately adjacent wet or low-lying areas.

For the range of hydraulic conductivities and local scale hydraulic gradients, groundwater velocities are
estimated to range from a high of 0.3 metre per day (m/day) to lows of less than 0.005 m/day.

3.4 Conceptual Hydrogeological Model

A conceptual hydrogeological model has been developed for the LSA based on the available data, site
walkovers and the investigations completed. This conceptual model provides the basis for the development of
the 3D numerical groundwater flow model used for the predictions of effects on groundwater levels. The
conceptual hydrogeological model of the LSA comprises two groundwater flow systems as follows:

m shallow groundwater flow system; and
m deep bedrock groundwater flow system.

The following discusses each of these flow systems in terms of the hydraulic conductivity, flow directions and
interactions with the surface environment.

3.41 Shallow Flow System

The upper section of the bedrock, and the overburden where present, comprise the shallow active flow system at
the site extending to a depth of about 50 m below the top of rock.
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The overburden is restricted to generally narrow discontinuous valleys or troughs between bedrock highs,
including extensive outcrops that are present over much of the area. These troughs were observed to be up to a
maximum depth of 22 m and comprise swampy areas or wetlands that are underlain by fine grained material
consisting of silt or sandy silt that in some locations is underlain by coarse granular material

The underlying bedrock is variably fractured and shows a weak trend to decreasing fracture occurrence with
depth.

The granular materials encountered in the base of some troughs are the most permeable materials at this site
with the hydraulic conductivity ranging up to a high of 2E-03 m/s observed at monitoring well DH12-TMF-25B
along the northern portion of Bagsverd Creek. Typically the hydraulic conductivity of the overburden materials
ranges from about 8E-08 m/s to 2E-03 m/s with a bulk geometric mean of about 9E-06 m/s.

Highly decomposed peat deposits typically have a low permeability and effectively isolate the underlying material
from the surficial wetland peat environment. Hydraulic conductivity values in the range of 10" m/s are reported
elsewhere in Northern Ontario for such materials, described as the catotelm (Letts et al 2000).

The hydraulic conductivity of the bedrock is controlled by the occurrence and continuity of open fractures and a
weak trend to declining values with depth has been observed, primarily in the area of the open pit. Test data
developed show the fractured rock has moderate hydraulic conductivities, with a geometric mean of 1E-07 m/s
and ranging between 1E-11 m/s to 3E-04 m/s. The highest hydraulic conductivity in bedrock (3E-04 m/s) was
measured in the in the upper 10 m of rock. Highs of about 7E-06 m/s were measured at depths between 10 m to
50 m below the top of rock. Where weakly fractured or unfractured, much lower hydraulic conductivity values of
about 1E-09 m/s or less were reported.

Groundwater flow directions are controlled by the local topography with recharge at local highs and discharge to
intervening low lying areas, lakes and surface water features. The presence of wet and low lying areas between
the many bedrock knobs (outcrops) indicates numerous areas of groundwater discharge. Groundwater flow
paths are of limited lateral extent.

Groundwater levels in the low lying area are typically close to ground surface or even above ground levels, and
show a limited range of seasonal fluctuation. Seasonally high groundwater levels are observed during the spring
freshet with a decline through the summer months. A greater depth to groundwater is observed beneath
bedrock highs with a more subdued seasonal fluctuation reflecting the less permeable bedrock relative to the
granular overburden deposits.

As discussed above, given the extent of exposed bedrock, and the extent of fine grained overburden materials
with high water tables, recharge to the groundwater system is expected to be low and likely not more than
50 mm/yr. Much of this infiltration would discharge to nearby wetlands and surface water features locally.
Groundwater flow paths are expected to be short with flow directions controlled by the bedrock topography
locally. Groundwater velocities as high as about 0.3 m/day could be expected in the granular materials.

3.4.1.1 Groundwater — Surface Water Interactions

Groundwater flow is controlled locally by the presence of numerous lakes, streams and wetlands. Groundwater
recharge occurs on the higher ground, typically comprised of bedrock, with discharge to nearby low areas and
wetlands. The low lying wetland areas are typically characterised by ponds and open water marshes with
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intervening short steams. These low-lying areas receive infiltration through precipitation and during the spring
melt. Groundwater discharge to local surface water features from these low lying areas is generally slowed by
low gradients, presence of ponded areas and occasional beaver dams. The seasonal decline of lake elevations
and the presence of occasional beaver dams also have a significant effect on groundwater-surface water
interactions. In this setting, the groundwater contribution to the stream flow is masked by the slow drainage of
these surface water features.

The rate of recharge to the groundwater system is expected to be low, in the range of 50 millimetre per year or
less; reflecting the presence of bedrock on the higher elevation ground and near surface groundwater levels in
the wetland areas. An estimate of groundwater recharge cannot reasonably be developed from the analysis of
stream flow hydrographs because of the slow release of lake storage, and water temporarily held in storage in
ponded and wetland areas along with low hydraulic gradient across the Project area.

3.4.2

Below a depth of about 50 m below the top of rock, the occurrence of fractures decreases and low hydraulic
conductivities of about 10® m/s or lower, are typically reported. Groundwater flow occurs through joints and
fractures where these are present. Where unfractured, the rock mass has a very low hydraulic conductivity of
less than 107" m/s and is essentially impermeable.

Deep Bedrock Flow System

Given the low permeability and limited occurrence of fractures within the deep bedrock flow system, only a small
portion of the recharge migrates to depth within the bedrock. Groundwater flow rates in the deeper bedrock are
expected to be very low, with a general northeastwards flow direction, consistent with the decline in elevation
regionally, of the major surface water features.

3.5 Simulation of Existing Conditions

As described in Section 2.7 and detailed in Attachment 1l (C6té Gold Project Groundwater Model Report), a 3D
groundwater flow model of the Hydrogeology LSA, including the Project site, has been constructed. Model
construction has been based on the conceptual hydrogeology model presented in Section 3.4 above.

Model simulations were completed for the existing conditions. The simulated water table for the existing
conditions is shown on Figure 3-5. Model estimates of the net groundwater inflows to lakes in the vicinity of the
open pit are presented in Table 3-3 below.

Table 3-3: Net Groundwater Inflow to Lakes — Existing Conditions

Clam Lake | Chester Lake Three Duck Weeduck Bagsverd
(a) Lakes Lake Lake
Net Inflow Net Inflow
(msld) (m3ld) Net Ig\flow Net I?flow Net I;\flow
(m°/d) (m°/d) (m°/d)
Existing Conditions 400 1,960 1,230 91 640
Notes:
@ Includes both Clam Lake and Little Clam Lake
m®%d — cubic metres per day
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4.0 PREDICTION OF EFFECTS

4.1 Predicted Change in Groundwater Levels
411 Construction Phase

Predicted changes to groundwater levels for Construction Phase activities are limited to the immediate area of
the realignment structures and excavated channels as shown on Figure 4-1. The excavation of a constructed
realignment channel through high ground around the west side of the TMF will cause a decline in groundwater
elevations locally of up to 10 m. However, it should be noted that water level declines due to the stream
realignments are likely overestimated in the model; due to the coarseness of the model cells (100 m x 100 m)
and the limited capacity of the model to resolve steep changes in topographic elevation such as those that may
occur along the realignment water courses. This is particularly true of the Bagsverd Creek realignment west of
the TMF, which is located between two local topographic highs. Elsewhere predicted declines are less and
localized to the realignment channels and the Lower Bagsverd Lake where lake levels are lowered by more than
1 m to accommodate the realignments in the Mollie River system.

4.1.2 Operations Phase

Predicted changes to groundwater levels at the end of the operation phase (relative to the construction phase)
do not extend beyond the LSA as shown in Figure 4-2. The effects of operations were evaluated against the
effects predicted for the construction phase and not against the existing conditions. Many of these realignments
will remain in place following closure of the mine and as such, represent the new proposed existing conditions at
the Site.

Groundwater level declines, as shown by the 1 m drawdown contour, extend up to 1.4 km to the southwest from
the open pit. Downward seepage from nearby lakes and the MRSPs truncates the lateral extent of the
groundwater level drawdown elsewhere around the open pit. The 1 m drawdown contour extends beyond the
nearby realignment dams indicating that these structures are under drained and only minimal seepage through
these dams is expected at the end of operations.

41.3 Closure Post-Closure Phase

At closure, pumping activities will be terminated and the water level in the open pit will begin to rise in response
to direct precipitation inputs and groundwater inflow. Groundwater levels will rise over the area affected by the
Project. During post-closure, groundwater levels will continue to rise and over time will approximate pre-mining
conditions except in the immediate vicinity of water realignment structures where these are to remain in place.

4.2 Other Predicted Effects

While not considered as environmental assessment indicators for hydrogeology, changes to the net groundwater
inflow to adjacent lakes and estimates of the inflows to the open pit during operations have also been predicted.
The predicted net groundwater inflows to adjacent lakes have been considered in the assessment of Project
effects on Hydrology, as are detailed in the Hydrology TSD (Golder 2013). Predicted inflows to the open pit
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during operations have been considered in both the Hydrology and Water Quality TSDs for this project. These
predictions are discussed below.

421 Changes to Net Inflows to Lakes

As the open pit is deepened over the life of mine, groundwater that previously discharged to nearby lakes is
progressively redirected to the open pit, resulting in decreased inflow to these lakes. In addition, leakage from
the bottom of the lakes also contributes to pit inflows, thus decreasing the net groundwater inflow to the lakes.
Table 4-1 summarizes the net groundwater inflows to affected lakes through the construction and operations
phases of the Project.

Table 4-1: Net Groundwater Inflow to Lakes over Life of Mine

Clam Lake | Chester Lake ThfekDUCk Weeduck Lake | Bagsverd Lake
Phase (Years) Net In3f|ow(a) Net Inflow Neta;n‘falf) w Net Inflow Net Inflow
(m°/d) (m°/d) (m°/d) (m°/d) (m°/d)
Existing 400 1,960 1,230 91 640
Construction 210 1,897 1,161 91 604
Operations (0 -1) 197 1,893 1,156 91 600
Operations (2 — 4) 110 1,890 1,134 90 562
Operations (5 — 8) 62 1,885 1,119 90 546
Operations (9 — 12) 32 1,882 1,108 89 538
Operations (13 — 16) 24 1,881 1,105 89 535
Operations (17 — 20) 15 1,880 1,102 89 533
Notes:

@ Includes both Clam Lake and Little Clam Lake
m®%d — cubic metres per day

As discussed in the Hydrology TSD, the reductions in groundwater inflows to each of the lakes are compared to
the average daily total outflow from each lake. Water budget analysis indicates the average daily total lake
outflows range from approximately 35,000 m®d at Clam and Little Clam Lakes, to 50,000 m*/d at Three Duck
Lakes (Lower). Thus the predicted groundwater inflows to the open pit, as derived from each of the surrounding
catchments, result in less than a one percent change in the overall water budget for each of the affected lakes
on average and a negligible change in lake level as a result of groundwater pumping from the open pit.

4.2.2 Pit Inflows

Predicted groundwater inflows decline with the progressive deepening of the open pit through the life of the mine
(Table 4-2). The predictions below include an approximation of construction phase inflows during dewatering of
the Coté Lake and the excavation of overburden materials within the pit footprint. The numerical simulations are
staged to represent a 20 year mine life; however, the results shown are comparable to a 15 year life of mine with
the same ultimate pit extents.
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Table 4-2: Predicted Pit Inflows Over Life of Mine

Approximate .

Phase Greatest Pit Depth Pit Ir;flow

(Years) (m) (m°/d)
Construction - 200
Operations (0 -1) 30 1,100
Operations (2 — 4) 80 2,000
Operations (5 — 8) 140 2,140
Operations (9 — 12) 220 2,180
Operations (13 — 16) 350 2,200
Operations (17 — 20) 550 2,210
Notes:
m - metre

m®d — cubic metres per day

Pit inflows increase rapidly from 1,100 m®/d during the first year of mining and then stabilise between 2,000 m®/d
to 2,210 m*/d through Year Four to the end of mine life. The relatively small change in groundwater inflows as
the open pit is progressively deepened after Year Four indicates that the primary pathway for groundwater inflow
continues to occur through the shallow flow system, being the overburden and upper 50 m of the rock mass, with
limited groundwater inflow from the deep flow system.

5.0 MITIGATION AND MONITORING
5.1 Mitigation

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

m construction of perimeter dams in low lying areas along Clam Lake and the outflow of Chester Lake to
minimise inflows to the open pit;

m surface water realignments to minimize risks associated with surface water features in close proximity to an
open pit;

m construction of engineered facilities to store mine rock (MRA), low-grade ore (low-grade stockpile) and
tailings (TMF);

m construction of engineered water management systems to collect runoff and seepage from the MRA, low-
grade stockpile, TMF, and polishing pond;

m contact water that is comprised of inflows and runoff from the pit walls, runoff and seepage from the MRA
and low grade stockpiles, and runoff from the plant site will be collected and pumped to the mine water
pond;

m contact and process water contained within the collection ponds adjacent to the TMF and polishing ponds
will be pumped back into the reclaim pond;

m installation of a liner at the mine water pond; and
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m construction of erosion and sediment control measures 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 hydrogeology EAI (groundwater levels), a groundwater
monitoring program has been developed as outlined below. This program is to be incorporated into an overall
water monitoring program for the Project and will include the installation of monitoring wells, the collection of
groundwater level measurements and groundwater quality samples, as well as surface water monitoring for the
collection of level and flow measurements and surface water quality samples along with continued climate
monitoring.

The following monitoring program specifically addresses groundwater level monitoring requirements for the
Project and includes:

m drilling and installation of up to five deep monitoring well nests with screened intervals at up to 3 depths, at
select locations around the perimeter of the open pit to assess the rate and extent of groundwater level
changes during pit dewatering and post-closure flooding. These wells will be completed to depths of up to
100 m below ground, and instrumented with data loggers to obtain continuous records of groundwater
levels;

m manual depth to groundwater measurements at select existing monitoring well locations around the
perimeter of the open pit;

m manual depth to groundwater measurements at approximately 15 existing well locations and up to 10 new
monitoring well locations around the perimeter of the MRA and TMF. Existing wells would be used to the
extent possible but additional wells will also need to be installed following construction; and

m installation of up to five additional monitoring well nests adjacent to select hydrological monitoring stations
to allow for monitoring of interactions between groundwater and surface water.

This program is to be integrated with the monitoring programs developed for the Water Quality, Hydrology,
Aquatic Biology and Terrestrial Ecology disciplines and documented within their respective TSDs which have
been submitted under separate cover in support of the EIS/EA Report.

Annually the results of this groundwater level monitoring program will be integrated with the results obtained
from the other disciplines noted above and assessed in consideration of ongoing operational activities.

6.0 CONCLUSIONS

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

1) The Cbté Gold project will affect the hydrogeological environment principally through the: construction of
dams and realignments surface water channels, excavation of an open pit mine, and the development of
the MRA and TMF.
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10)

Groundwater levels have been identified as an effects assessment indicator. Changes in groundwater
levels, as may result from Project activities, could affect: the quantity of groundwater discharge to local
lakes and streams, dry season flows and sources of drinking water. Additionally, such changes in
groundwater levels could also affect aquatic habitat in the receiving streams.

The area has been thoroughly investigated through the drilling of 150 boreholes, the installation of 62
monitoring wells and the excavation of 260 test pits. Estimates of the hydraulic conductivity of overburden
materials and bedrock was obtained through a total of over 390 tests comprising packer tests, slug tests
and grain size analyses of soil samples.

The area is characterized by a subdued topography with extensive areas of bedrock outcrops or bedrock
covered with a thin veneer of till, as established through test pit excavations. There are some forestry,
recreational and mine exploration activities at present and historically, limited mine development has been
conducted, primarily in the 1930s and again in the 1980s. Only one water well, the IAMGOLD camp water
supply, has been recorded in the area.

The overburden is restricted to generally narrow discontinuous valleys or troughs between bedrock
exposures. These troughs comprise swampy areas or wetlands and are mantled with peat/organic
deposits to a thickness of about 1 m and are frequently occupied by standing water or streams. Below the
peat cover, the overburden materials are typically comprised of fine grained material consisting of silt or
sandy silt that in some locations is underlain by coarse granular material to a maximum depth of 22 m
observed in the vicinity of the open pit.

Hydraulic conductivity estimates for overburden materials ranges from about 8E-08 m/s to 2E-03 m/s with a
bulk geometric mean of about 9E-6 m/s. For fractured bedrock, the hydraulic conductivity data developed
ranged to a high of 3E-4 m/s, with a geometric mean of 1E-7 m/s. Where weakly fractured or unfractured,
much lower hydraulic conductivity values of about 1E-9 m/s or less were reported or inferred. The hydraulic
conductivity of the bedrock showed a weak trend to declining values over the 600 m plus vertical depth
drilled in the footprint of the open pit.

Groundwater levels in the low lying area are typically close to ground surface or even above ground levels,
and show a limited range of seasonal fluctuation. Seasonally high groundwater levels are observed during
the spring freshet with a decline through the summer months. A greater depth to groundwater is observed
beneath bedrock highs.

The direction of groundwater flow is controlled by local bedrock topography with recharge at topographic
highs and discharge at the intervening low lying areas. Groundwater flow paths are of limited lateral extent.
A continuous overburden aquifer has not been identified at this site.

The shallow groundwater flow system at the site is dominated by flow in granular materials that occupy the
bedrock troughs and to a lesser extent by flow in the less permeable overburden materials and the upper
fractured bedrock extending to a depth of about 50 m. This flow system is recharged by precipitation at
higher elevation lands with discharge to the intervening low lying wet lands. These flow pathways are of
limited lateral extent, limited by the morphology of the underlying bedrock surface.

The underlying deep groundwater flow system, extending below a depth of 50 m below top of rock, is
characterized by flow in discrete fractures with the occurrence of such fractures declining with depth.
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Regionally, the direction of flow in the deep bedrock is generally northeastwards, consistent with the decline
in elevation of the major surface water features.

11) Predictions of the effects of construction and operations phase activities have been developed through the
use of a 3D groundwater flow model. This model was constructed based on the conceptual
hydrogeological model developed from investigations conducted at the site and covers an area that extends
beyond local watersheds.

12) Construction phase effects are limited to the immediate vicinity of the dams constructed in the vicinity of the
pit perimeter and the realignment channels where these are excavated through higher ground.

13) During operations, groundwater levels will continue to decline as the pit is deepened to its full extent over
the mine life. The area affected by groundwater level declines extends a maximum of 1.4 km to the
southwest, as defined by the 1 m drawdown contour. Elsewhere the extent of groundwater level decline is
limited by the presence of lakes and seepage water from the collection ponds at the adjacent MRA.

14) Inflows to the open pit approximate 2,000 m3/day to 2,200 m3/day beginning in about Year Four and
extending to the end of mining when groundwater pumping will cease. The shallow flow system comprises
the primary pathway for groundwater inflow to the open pit with only a minor contribution from the deep
bedrock.

15) As the pit is deepened, groundwater that previously discharged to nearby lakes is progressively redirected
to the open pit along with direct seepage losses from the lakes. The decrease in the net groundwater
inflow to the lakes was assessed and shown to be less than 1% of the overall water budget for affected
lakes with a negligible change to lake levels attributed to groundwater pumping from the open pit.

16) At closure, pumping activities will be terminated and groundwater levels will recover over time to
approximate pre-mining conditions except where water realignment structures are to remain in place.
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1.0 INTRODUCTION

IAMGOLD Corporation (IAMGOLD) is planning to develop the C6té Gold Project (the Project) located
approximately 20 kilometers (km) southwest of Gogama, 130 km southwest of Timmins, and 200 km northwest
of Sudbury (see 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.

December 4, 2013
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HYDROGEOLOGY BASELINE REPORT

1.1  Overview of the C6té Gold Project

The proposed site layout places the required mine-related facilities in close proximity to the proposed 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 CO6té 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 proposed proposed open pit.

The major proposed Project components are expected to include:
= proposed open pit;
m  proposed Tailings Management Facility (TMF);

m various stockpiles (low-grade ore, overburden and proposed Mine Rock Area [MRA]) in close proximity to
the proposed open pit;

= Ore processing plant;

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

m  construction and operations accommodations complex;

= explosives manufacturing and storage facility (emulsion plant);

m  aggregate extraction with crushing and screening plants;

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

m  potable and process water treatment facilities;

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

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

n transmission line and related infrastructure.

December 4, 2013
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HYDROGEOLOGY BASELINE REPORT

2.0 SCOPE OF WORK

The scope of work for the hydrogeological baseline study presented herein comprised the following activities in
the general vicinity of the proposed open pit, proposed MRA, proposed TMF and areas previously considered for
these facilities:

m  site reconnaissance;

= borehole drilling, soil sample collection and laboratory testing of soil samples;

= installation of groundwater monitoring wells (single and nested);

= hydraulic conductivity testing of overburden and bedrock;

= monitoring of groundwater levels;

= data compilation and assessment of baseline hydrogeological conditions at the Project site; and

= identification of existing groundwater users in the area, including registered groundwater wells and Permits
to Take Water (PTTW).

Groundwater quality samples were collected by IAMGOLD staff during the spring, summer and fall of 2012 and
2013. This data and an assessment of baseline groundwater quality at the Project site is provided in the Golder
Draft Water Quality Baseline Report, dated October 25, 2013.

In the context of this report, the term ‘baseline’ is used to describe the conditions existing at the Project site as
encountered during the field investigations carried out in 2012 and 2013. The report summarizes factual
information collected during the time periods referenced herein and monitoring is on-going.

3.0 STUDY AREA

The hydrogeological baseline study area represents an area beyond the physical works and activities of the
Project where changes to groundwater quantity (levels and flow) may occur as a result of Project activities. The
rationale for the selection of the hydrogeological baseline study area is that groundwater flow effects from the
Project are not expected to extend beyond watershed boundaries. As such, the study area generally extends to
the nearest watershed boundary beyond the proposed infrastructure, proposed open pit, proposed MRA and
proposed TMF. The hydrogeological baseline study area is generally bound by the following features:

= the Arctic/Atlantic watershed divide along the south and southwest;
= the Upper Mollie River watershed to the west of the proposed open pit;
= Mesomikenda Lake to the east; and

= the Somme River system associated with the Mesomikenda Lake watershed to the north and northwest

December 4, 2013
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HYDROGEOLOGY BASELINE REPORT

4.0 METHODS

Baseline hydrogeological conditions at the Project site were described in terms of the geological setting, physical
characterization, and assessment of groundwater quantity (levels and flow). The methodology for this baseline
study is described in the following sub-sections.

4.1 Desktop Review of Available Information

A review of available literature and regional information was conducted primarily from information provided by
IAMGOLD and available public information. These data were used to establish the general geologic and
hydrogeologic framework for the Project site. Publically available information for the Project is sparse and
generally regional in coverage. A search of the Ontario Ministry of the Environment’'s (MOE) Water Well Record
database and a query of PTTW within 15 km of the Project site was conducted.

Primary sources used in the desktop study for baseline hydrogeological investigation included:
m  Previous reports prepared for IAMGOLD:

®= Technical Report on the C6té Gold Project, Chester Township, Ontario, Canada. NI 43-101 Report
(Roscoe Postle Associates Ltd. 2012);

®= Technical Report on the C6té Lake Deposit, Chester Property, Ontario, Canada. NI 43-101
Report. (Roscoe Postle Associates Ltd. 2011);

®= Hydrogeological Assessment, Chester Project, Gogama, Ontario [AMEC Earth and Environmental
Limited (AMEC) 2010]; and

= Certified Groundwater Monitoring Plan, Trelawney Chester 2 Mine, Gogama, Ontario (AMEC Earth and
Environmental Limited [AMEC] 2011).

®  Gauvreau GeoEnvironmental Group Inc. 2010. Hydrogeological Study, Chester Project, Chester
Township, Ontario. G3 Project No. 09-003. March 1, 2010.

m data from exploration drill holes provided by IAMGOLD; and

m review of available geological mapping from the Ontario Ministry of Northern Development and Mines
(MNDM).

4.2  Field Study Methods

The baseline hydrogeological field investigation focused on near surface (shallow bedrock and overburden)
conditions in the vicinity of the proposed open pit, proposed MRA and proposed TMF and other areas
considered for site infrastructure. In addition, some investigations were directed to characterising the hydraulic
properties of deep bedrock in the vicinity of the proposed open pit.

The baseline hydrogeological investigation was initiated by Golder in early 2012 in conjunction with geotechnical
investigations carried out by Knight Piésold Ltd. (Knight Piésold). Separate field investigations were carried out

December 4, 2013
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HYDROGEOLOGY BASELINE REPORT

by Golder and Knight Piésold throughout 2012 and 2013 and routine groundwater level monitoring events were
carried out by IAMGOLD.

Activities conducted during the 2012-2013 baseline hydrogeological investigation are summarized below and
described in greater detail in the following subsections:

m  site reconnaissance to observe general hydrogeological conditions and assess selected locations for
borehole drilling and monitoring well installation;

m  drilling of 150 geotechnical/hydrogeological boreholes into the overburden and shallow bedrock (less than
20 m into bedrock) at 118 locations throughout the Project site and installation of groundwater monitoring
wells (single and nested) at 62 of these locations;

m  drilling of six angled drillholes into the deep bedrock (up to 600 m into bedrock) within the proposed open
pit for geomechanical and hydrogeological characterization of major lithological units and structural features
along pit walls;

=  excavation of 260 test pits throughout the Project site;
= laboratory testing for particle size distribution of overburden soil samples from boreholes and test pits;
= in-situ hydraulic conductivity testing of overburden (slug tests) and bedrock (slug tests and packer tests);

m routine depth to groundwater measurements obtained manually at approximately 50 monitoring well
locations in the spring, summer and fall; and

= installation and routine downloading of 20 data logging pressure transducers (data loggers) to record water
levels hourly.

A number of different naming conventions were applied to boreholes, monitoring wells and test pits completed
during field investigations carried out by Golder and Knight Piésold in 2012 and 2013. Refer to Appendix A for a
detailed description of these naming conventions and site investigation methods.

A summary of borehole completion and monitoring well completion details are provided in Appendix B and
Appendix C respectively. The complete record of borehole stratigraphy and monitoring well installation details
are provided on borehole logs contained in Appendix D. A summary of test pit completion details and
stratigraphic logs are provided in Appendix E and Appendix F respectively. Drillhole completion details and
hydraulic conductivity profiles of the deep geomechanical boreholes in the proposed open pit are provided in
Appendix G. Grain size distribution curves and laboratory test results for overburden samples are provided in
Appendix H.

42.1 Site Reconnaissance

A Golder hydrogeologist visited the Project site on February 15, 2012, to conduct reconnaissance of
hydrogeological conditions within the proposed Project footprint and to assess the suitability of some of the
proposed borehole and groundwater monitoring locations previously selected based on a desktop review of
available information. Further reconnaissance was conducted in December 2012 to select locations for test pit
excavations for assessment of top of rock in the vicinity of the proposed open pit.

December 4, 2013
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HYDROGEOLOGY BASELINE REPORT

4.2.2 2012 Site Investigations

Knight Piésold carried out a site investigation comprised of borehole drilling, packer testing and monitoring well
installations from February 6 to March 30, 2012, to evaluate the general soil and bedrock conditions in the
vicinity of the proposed open pit, as well as areas being considered for the storage of proposed MRA and
proposed TMF. A total of 55 boreholes were completed, including 43 groundwater monitoring well installations
(single and nested) at 29 locations. Packer tests were carried out in 28 boreholes to assess hydraulic
conductivity of the bedrock. Further description of the methods and results for this investigation are provided in
the Knight Piésold report on 2012 Winter Site Investigation Summary (Ref. No. NB101-497/1-1), dated June 21,
2012.

Golder conducted borehole drilling, monitoring well installation and hydraulic conductivity testing in the shallow
bedrock and overburden within the proposed open pit from April 25 to April 30, 2012. A total of eight boreholes
(BH12-1, BH12-2, BH12-3, BH12-4, BH12-6 and BH12-BULK 1) were completed at six locations, including
groundwater monitoring well installations (single and nested) at each location, and hydraulic conductivity testing
(slug tests) were conducted in each well. Further description of the methods for this investigation is provided in
Appendix A.

Knight Piésold carried out a site investigation comprised of test pit excavations, borehole drilling and monitoring
well installations from August 8 to September 12, 2012, to further evaluate the subsurface conditions along the
perimeter of proposed open pit. A total of 151 test pits and 16 boreholes were completed, including 13
groundwater monitoring well installations (single and nested) at seven of these borehole locations. Two
boreholes (DH12-PO-02R and DH12-PO-03R) were completed from a barge on Co6té Lake to investigate lake
bottom sediments. Further description of the methods and results for this investigation are provided in the
Knight Piésold report on 20712 Summer Site Investigation Summary (Ref. No. NB101-497/1-4), dated
January 18, 2013.

From June 8 to September 3, 2012, Knight Piésold conducted a geomechanical investigation comprised of six
angled drillholes and hydraulic conductivity testing (packer tests) to characterise the rock mass and structural
features (e.g. dikes and faults) over the full depth of the proposed open pit (to angled depths of up to 771 m).
Further description of the methods and results for this investigation are provided in the Knight Piésold report on
Open Pit Slope Design (Ref. No. NB101-497/2-1 Rev 0), dated January 18, 2013.

From December 12 to 16, 2012, Golder conducted a detailed site reconnaissance to establish the presence of
bedrock in areas of higher elevation and to better delineate groundwater flow paths through overburden in the
vicinity of the proposed open pit. A total of 24 test pits were excavated using a CAT 320L excavator and the
presence of bedrock in the vicinity of the proposed open pit was confirmed either visually or manually at an
additional 59 locations. Further description of the methods for this investigation is provided in Appendix A.

Monitoring well and borehole locations, including the angled drillholes, are shown on Figure 3 and Figure 4. Test
pit locations are shown on Figure 5, Figure 6 and Figure 7.

December 4, 2013
Report No. 13-1192-0021R (3000/3040) 11



&

0oV

390

390

480
S
w 430
400 410
k<)
=)
%20
B
°
2
=]
%
%
9, 7, 0
S
W
%
%
2
% %,
Y2

410

8 290 3%
420 %
400
o0
oy N N
5
0 v
Bagsverd Lake
@Q
DH12-WD-25
@ @ DH13-RCP-01
o
w 100
390 8
400 ° %9
%, DH12-WD-01
° 5 ®
West Beaver
Pond 390
.Dle-WD-ze @ DH13-FD-06
DH13-PO-20 ® DH13-P0O-22
400
DH13-PO-21 DH13-FD-05
Little Clam 513 p0.10 =) ®
Lake . %
400
N
East Clam DH12-PO-01R ® DH12-PO-02R i
Lake DH13-PO-18 .
- - 9
DH12-PO-11 DH12POOR @ core 7
DH13-PO-17 ® @ GT12:08 6T.12.03 Lake
@ @ DH1s-Po-16 GT-12-01
)
DH12-PO-12 Q!_ PH12:PO19 e
%,  GT-12-04 [)) A ®
GT-12-05 BH12-4
DH12-PO-10 ® \ r BHI2.G ® DH12-PO-20
390 . 2
Q - -
o or1zp0-13 @DD @ DH12-PO-14 @ PrizPo1s
400 ® BH12-2 —GT-12-02
Clam @ BH12-3 DH12-PO-05R
8
Lake © 90 BH12BULK 1 o @ ®
10 DH13-PO-15 @ DH12-PO-06R DH13-P0-03
DH12-WD-03 DH13-FD-02 (5] <)) R
@ DH12-WD-19 @D = @ Briz1 @-DH12-PO-22 -
DH13-PO-14 -WD-
=) ® @-pH12-Po-21 @ DPH12'WD-16
DH12-P0-09 -PO-
oHI3FOOL gy DH12-PO-17
- | - ()
DH12-PO-08R 3 @ DHis-Po-04 %
DH13-PO-13 ® ‘_ DH12-PO-07R g
DH13-P0-12 DH13-PO-05
o0 [23) @ DH12-PO-16 ®
DH13-PO-11 @ DH12-PO-15 @ DH12WD-15
@°H1Erote & @ LrisPos =3
DH13-PO-23 @
S DH13-P0-09 @ eDH12-WD-22
v .DH12-WD-27 s
N DH13-PO-08
E} ® DH12-WD-14
=
8
DH12-WD-21
W @
DH12-WD-05R
Sawpeter DH12-WD-12
Lake
400 GaDH12-WD-13
400
400
DH13-WD-05 2
b S E
§
400
()
k) DH13-WD-03
\’Q
400 o "
2
5 & %
00
“ Chester %
Lake
N
- ¥
S
S
¥ 39

399

390 U))D
Inlet .
% N
»
W
E S
390 . &
20 2
S?Do
Weeduck
Lake
2 DH13-WD-07 o
. DH13-WD-06 =] >
S 400
390 v
Three
Duck Lakes S50
(Upper) e
400
B
0 7 S
Q.
° [
400
400
%% 390 §
3%
. DH13-PO-01
390
390
%, Three @
Duck Lakes
(Middle)
390
7
Q.
2 ,
%
. DH12-WD-17
3% ® DH12-WD-18
0 90
% 2 20 3
4
@ % DH13-WD-12
390 -3 % ®
400
400
%
&@0
® DH13-WD-04
DH13-WD-11
Y00
°
¥
DH13-WD-10
S
¥
Three DH13-WD-09
Duck Lakes
(Lower) 400
DH13-WD-08
%% ®
® DH12-WD-23
DH13-WD-01
%
390 S ©
3
%0,
700
%
%
% -
DH13-WD-02 Y
&?90
2
(2}
I&f ° 710
° 390 2
410 o 2

410

LEGEND

Geotechnical Borehole
Single Monitoring Well
Nested Monitoring Well
Geomechanical Drillhole

NI

Tailings and Reclaim Pipeline
Transmission Line
Watercourse Realignment
Realignment Dams

Facilities

Landfill

Ore Stockpile

Aggregate Pit

Mine Rock Area (MRA)
Collection Ponds

Open Pit

Site Access Roads
Waterbodies

Creek / River

Topographic Index Contours (10m interval)

REFERENCE

Open Pit Shell provided by IAMGOLD, May 2013
*Figurel Based on info provided by AMEC (May 2013)
Base Data - MNR NRVIS, CANMAP v2008.4

Produced by Golder Associates Ltd under licence from Ontario Ministry of Natural

Resources, © Queens Printer 2012

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

500 0 500
PROJECT
COTE GOLD PROJECT
I

Path: Z:\Projects\2013\13-1192-0021\GIS\MXDs\Reporting\Hydrogeology\Baseline\Figure_4BH_Monitoring Well.mxd

* Borehole and Monitoring Well Locations
in Open Pit and Mine Rock Area

SCALE AS SHOWN | REV.0

PROJECT No. 13-1192-002L

DESIGN | AL | Juy2013

GIs_| AL | Oct 2013

CHECK | MO | Oct.2013

Sudbury, Ontario REVIEW | JWP | Oct. 2013

FIGURE: 3




Path: Z:\Projects\2013\13-1192-0021\GIS\MXDs\Reporting\Hydrogeology\Baseline\Figure_5BH_Monitoring Well.mxd

LEGEND

Y
- o o =)
39 » g S & & o 3 900 39 .
g e ” % @ Geotechnical Borehole
3 3 & 8 % o
» & % & 4 BN N . Lo
g 5 @® Single Monitoring Well
S
® 20 L
2 2 @® Nested Monitoring Well
4 o &
30 . .
o ¥ ¢ b3 3 Transmission Line
S ) 390 °
9 3 3 .
% % % ° %0 Watercourse Realignment
B 390 DH12-TMF-18 Neville N - . Lo
® S Lake 39 - Tailings and Reclaim Pipeline
N DH12-TMF-17 ” @ S ;
$ o o . 8 s Realignment Dams
© o o
8
a0 . ° % Major Roads
o
N 2, & g . Polishing Pond
© 390 ° o
380 380 £ .
%0 . Collection Ponds
DH12-TMF-23 OHI2-TMF1 § - o0 & 400 - L.
. ; 400 AR DHIZTMF24 @ (2] . ) N g Tailings Management Facility (TMF)
SRR ) - - v ®,
Ny g ° .
S8 V@ X or1or.01 BD 380 ° 510 . o Waterbodies
@ % S = 2 2 %
6’0 0 Gy © =} .
v DH12-TMF-03 220 & Creek / River
e 390 ” . .
@ > s Topographic Index Contours (10m interval)
2} © »
e}
Wolf o -
N Lake 4 2 % @
i) % o0 ° % (A ® ® g
0 5 0o %2
% S ‘
&
DH12-TMF-25 5 % .
2 © = ) %
8 kg 5 S %
{g? S %, g ° % §
S
&00 g S
o 3
$ % g
o MmO = »
& S & 3 3
S o ©
a0 S g F %% g 8 E
o
S 5
% © ® - @,
> °
390 *;G ), 2
5 % o
200 %2, DH12-TMF-21 410
» DH12-TMF-22
S @ ; DH12-TMF-20 ®
$ 3 ® N
o . 5 s
390 © & @
380 K2 2
@ g DH12-TMF-26 390 ©
N 2,
% § 3 ©
380 DH12-TMF-04 @ -
K - Un-named Lake #1 S 2
% N 2
DH12-TMF-07 DH12-TMF-05 g %
. g Lo $ 8 °
K ° DH12-TMF-27 0 S 380
DH12-TMF-06 ¥ 3%
DH12-TMF-12 ‘_ % o .
o DH12-TMF-08 ° o
g 3
0 2 S DH12-TMF-09 P -
3 Un-named Lake #2 © o " © % DH12-TMF-16 & < 5
9 2§ B K
0 DH12-TMF-11 ° 8 390 % ) %
20 . o
%, ®
Schou @
% o °© REFERENCE
> Lake K
%, o @ DH13-FD-09 DH12-TMF-29 %
& ° @ 39 Open Pit Shell provided by IAMGOLD, May 2013
& S g % § 2  Mesomikenda 3 *Figurel Based on info ;;ro(\;ided by Al\;g(():g(May 2013)
® Base Data - MNR NRVI ANMAP v 4
% Lake .
Y © 8 DH12-TMF-30 & g Produced by Golder Associates Ltd under licence from Ontario Ministry of Natural
s S Resources, © Queens Printer 2013
“ - -3 Projection: Transverse Mercator Datum: NAD 83 Coordinate System: UTM Zone 17
%0 380 DH12-TMF-28 s % 8 1\4;‘)
o 8 390 ° 1,000 0 1,000
2 DH12-TMF-10 S @
o =]
K
o 900 g 4 “ SCALE 1:38,000 METRES
39 0
v 0 N DH12-TMF-33 s
N - 5 % DH12-TMF-13
5 2 S s o 380 PROJECT
v 2 ®© & 0 ,2? 2 S
@ © .DHlZ-TMF-Bl N . g S n L,
8 a, DH13-FD-08 w ° 3 . COTE GOLD PROJECT
0 0
%, “o
(4
2, 2 DH12-TMF-14 ® DH12-TMF-15 410
I 0 Schist . S 0 @D $ TITLE . . .
4 F Lake R @onzmirs L, Borehole and Monitoring Well Locations
2
0 3% N 3 5 . 410 N . .- .
: % % % ® ®» 8 in Tailings Management Facility Area
e Bagsverd 400 400
Y 300 . S $ 390 S Lake . % 8 PROJECT No. 13-1192-0021 SCALE AS SHOWN | REV.0
& 390 ol 400 ~ 3 E 2390 DESIGN | AL Ju:y iglz
GIS | RRD | July 201 FlGURE 4
) CHECK | MO | July2013 .
Sudbury, Ontario REVIEW | JMP | _July 2013




420

400

o

400

Bagsverd Lake

TP13-RCP-04 #&

0

29!

g*r TP13-RCP-01

o TP13-RCP-03
TP12-PS-09
£ TP12-PS-07 Weeduck
TP12-PS-08 Lake
TP12-PS-14 TP13-RCP-02
TP12-PS-04 . 3
g TP12-PS-12
» TP12.PS.05 & TP12-PS-10
TP12-PS-06 TP13-PO-32
) ¥ TP12-PS-03 TP13-PO-35 200
% TP12_PS_11$ TP12-PS{17
bs. TP13-PO-28
TP12-S-02 TP13-PO-27
TP12-PS-15
TP12-PS-13 ﬂ}TPlz'Ps'Ol $TP13-P0-31*L TP13-PO-26 TP2 Duck L akes
TP12-PS-16 - t kd (Upper)
TP13-PO-34
TP13-PO-25
TP12-PO-27\—TP13-PO-33
Little Clam % TP13-PO-30 TP12-PO-26 TP13-PO-29
Lake 0 * * TP12-PO-06 _'P12-PO-28 h
TP13-FD-12 TP12-PO-03 4 % P4
TP13-FD-11* * TP12-PO-17 $TP12'PO'02 TP12-PO-05 $
East Clam PO. TP12-PO-04 g
TP13-FD-21  Lake ;PB PO-24 % TP12.PO-16 %
TP13-PO-23 j} Lake )
TP12-PO-29 $TP12-P0-15
% _ TP13-PO-21
TP13-PO-22 g - TP12-PO-01 TP83
200 - TP101 TP8 ﬂ?ﬂ}
TP12-PO-07 P35
TP13-PO'19* TP13_P0_20 390 TP13-PO'43
g TP12PO8 o TP1Z-PO-14 o
. TP12-PO-13 TP13-PO-01
TP12-PO-08
TP13-PO-03
TPL3-PO18 # TP12-PO-12 * Piown1s »
8 - P22 8
o . 0 TP12-WD-14
Lake 29 ® TP12-PO-30—yg o TP12-PO-11 S
TP13-PO-37 - ) TP13-PO-02
. ; TP12-PO-20 TP12-PO-35 I P21 %
TP12-PO-31 - - - TP13-PO-04
5 TP12-PO-40 ® Tp13.P0-36 TP13-PO-05
TP12-P0-19— % TP12-P0-25 -
TP12-PO-21 .
TP13-PO-17 Tplz'i(;'fzz o0.10 # TP12-PO-09 50 TP13-FD-03
j % S TP12-PO-24 TP13-PO-10 & TP12-WD-15 - & TP13-FD-01
TP13-PO-16 L { 5 TP13-PO-06
TPL 4 TP12-PO-34 g TPl TP13-FD-20
&= s TP8s -
TP109 TP12-P0O-32 TP8e . =
_PO- TP13-PO-40 T TP102 TP13-FD-02
TP12-PO-36 Ve R rp12-p0-38 - . $ L3
TP12—PO—37_FTP110 % TP103 o
TP107 TP16 _ TP13-PO-11 TP13-FD-04
TP105 /ﬁ?ﬁ:Tplz-Poeg - - & TP13-FD-05
TP106 -HTP93 TP13-P0O-07
TP13-PO-15
. & 8 TP13-PO-39  1pi5
$ TP13-PO-14
% TP90 % TP13-PO-13 TPISPO0S o o
TP13-PO-38 .
% TP60 $
TP13-FD-09 - ﬂ}TPsg{pTPlO“ $TP12—WD—16
. $ - TP13-PO-09
TP13-Po-12j % TP12-WD-17

IS
=]
3

Three
Duck Lakes
(Middle)

3\90

990

TP12-WD-12

&

LEGEND

Path: Z:\Projects\2013\13-1192-0021\GIS\MXDs\Reporting\Hydrogeology\Baseline\Figure6_Test Pit Locations in Open Pit Area.mxd

1'.’} Test Pit (Completed by Golder in 2012)
prL Test Pit (Completed by Knight Piésold in 2012)
i Test Pit (Completed by Knight Piésold in 2013)

Realignment Dams

Watercourse Realignment

Tailings and Reclaim Pipeline
Transmission Line

Site Access Roads

Facilities

Aggregate Pit

Ore Stockpile

Mine Rock Area (MRA)

Collection Ponds

Tailings Management Facility (TMF)
Open Pit

Waterbodies

Creek / River

Topographic Index Contours (10m interval)

REFERENCE

Open Pit Shell provided by IAMGOLD, May 2013

*Figurel Based on info provided by AMEC (May 2013)

Base Data - MNR NRVIS, CANMAP v2008.4

Produced by Golder Associates Ltd under licence from Ontario Ministry of Natural
Resources, © Queens Printer 2012

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

400 0 400
COTE GOLD PROJECT

Test Pit Locations in Open Pit Area

PROJECT No. 13-1192-0021 | SCALEASSHOWN | REV.0
DESIGN | RRD | _July 2013
GIS | AL | oct o013 )
) CHECK | MO | Oct 2013 FIGURE: 5
Sudbury, Ontario REVIEW | JMP | Oct 2013




Path: Z:\Projects\2013\13-1192-0021\GIS\MXDs\Reporting\Hydrogeology\Baseline\Figure7_Test Pit Locations in MRA and Open Pit Area.mxd

M0

o 06

[\a4

900

420

TP12-BP-01

90

Sawpeter
Lake

400

970

400

=
s % & TP13-WD-06 TP13-WD-07
390
8 390 290 410
3
%, -
400
o 20 TP13-WD-05
=)
> o S
¥ &
o
-| - S
Bagsverd Lak TP13-RCP-04 o
agsverd Lake i TP13-RCP-01 >
S i 390
TP13-RCP-03 B2
il TP13-WD-11
\J %
TP12-PS-09 (%4 * %
TP12-PS-07 WeLeaiLéCk
TP12-PS- os
Tplz PS-14 TP13-RCP-02 3% .
@ TPlZ PS-04 =1
g TP12-PS- 12 & a0
400 TPlZ PS-05 ‘$’TF’12 PS-10 TP13-WD-04
TP12-PS-06 $ TP13-PO-32 WD-
«ﬁ» o TP12-PS-03 TP13-PO-35
TP12-PS-11 —TP12:PS|17 s 400
1$L TPlZ S-02 TP13 ooy , TP13PO28 390 390 §
TP12-PS-15 Three ;
-PS- G
TP12-PS 1#P12 PS- 01 TP13 026 Duck Lakes %
TP12-PS- 16 # (Upper)
00 TP13-PO-31. TP13 PO-34
Little Clam TP13-PO-25 TP13 PO-33
Lake %, TP13-PO-30, TP12-PO-: 27 Tplz PO-26 TP13.PO-29 %
TP12 poO-06 1P12-PO-28 2
TP13-FD-12 TP12-| PO 03 $ P4
TP13-FD-11 TP12.PO1T $ 20 400
ﬁ East Clam $ TP12-PO- 02 TP12 PO-05
-PO- TP12-PO-04 40
TP13FD-21  Lake TP13-PO-24 Tp12 PO-16 " EX 3% e
TP13-PO-23 Ccoté v % 399
*‘ TP12-PO-29 TP12—PO—15 Lake 4
TP13-PO-22 * i;fP13—PO—21 TP12-PO-01
g $ TP101 P8 P83
» TP12-PO-07
TP13-PO-19 TP13-PO-20 ) $‘ | TP35
*‘ =~ TP13-P0O-43 390
$TP12—PO—18 TP12-PO-14 .
90
3 TP13-PO-01
% o o12pO8 TP12-PO-13 Three o
TP12:-PO-12 $‘ TP13-PO-03 Duck Lakes °©
TP13-PO-18
TP12-WD-13 (Middle)
P22
Clam %, TP12-WD-14 390
Lak TP12:PO-30— gy TP12-PO-11 $‘
e & i3 P9 3%
TP13-PO-37: $ o  TP13-PO-02
TP12-PO-20 TP12-PO-35 TP21 3 *
TP12-PO-31: $~ $~ ﬁ TP13-PO-04 .
TP12-PO-19 $~ TP12-PO-40  1p15p005 &¥TP13-PO-36 TP13-PO-05 K
P55 TP12-PO-21 20
TP13-PO-17 TP12-PO-22 TP12 PO-09 - TP13-FD-03
TP12 PO-10 TP12 WD-15
TP13—PO—16 P12 PO-24 TP13-PO-10 *Tplg,pD,M
TPl TP12 PO-: 34 TP“«#T; PO 05*‘ TP8s TP13.FD.20
ﬁ 3 A0
Tpmg TP102 *; % %,
TP12-PO Wu PO-: 32 TP13 PO-40 TP103 % TP13-FD-02
TP12-PO-37 TP12-PO- 38 TP8E: TP13-WD-13
TPL1D o? TP16 TP13-FD-04 39 ] %
TP105 = TP12 PO-39 -} # &
TP106 ' $7P93
TP13-PO-15 TP13-PO-11 TP13-PO-07
# TP13 PO-39 Tpls
S TP13-PO-: 14 TP13-FD-05 TP12-WD-12
N RSO TP13-PO-08 $‘ 0
$~ TP13 PO-13 # -PO-
TPl
- 50
TP13-FD-09 $ $jp104 TP12-WD-16 - 900
# # $‘ TP13-P0O-09 % TP13-WD-12
TP13-PO-38: TP13-PO-12 TP12WD-17 *‘
-
3
3
TP12-WD-11 %
390
TP13-FD-08 TP13-FD-07
©
S
400
TP12-WD-10
Three
TP13-WD-03 Duck Lakes
(Lower)
400
400
s TP12-WD-07 N
TP13-WD-19 @ 39
S = TP12-WD-08
& o
=
TP12-WD-09
%
%
g TP12-WD-01 390 S ©
3
90
> %, 0
S
®
§ & - 4
7
)
400 TP13-WD-01A -
Chester % -
Lake TPLSWD-02 * TP12-WD-05 2,
TP13-WD-01 %,
o TP12-WD-02 410 -$L -
¢ & - o >
TP12-WD-04 g
TP12-WD-03 o 390
410 S

TP13-WD-08

0oV

400

7
%

380

o
I
&
39
)
400
ko)
TP13-WD-09 °
()
?
S
&
[}
® v
° %
o
@
8
5]
Mesomikenda
w Lake
8
8
k2
o
»
3
%
%
IS
o ]
E] 8
g
%,
0
8
3 &
<
2
2 )
TP13-WD-14
kS
o
3
>
TP13-WD-15
5
S
3
°
8
3
®
8
TP13-WD-16 # °
TP13-WD-17
IS
S
¥
7,
o
TP13-WD-18
o
]
g
& ¥
)
¥
\700
T
400 @
%

LEGEND

B Test Pit (Completed by Golder in 2012)

B Test Pit (Completed by Knight Piésold in 2012)

M Test Pit (Completed by Knight Piésold in 2013)

Transmission Line
Realignment Dams
Watercourse Realignment
Tailings and Reclaim Pipeline
Site Access Roads

Facilities

Landfill

Open Pit

Aggregate Pit

Ore Stockpile

Mine Rock Area (MRA)
Collection Ponds
Waterbodies

Creek / River

Topographic Index Contours (10m interval)

REFERENCE

Open Pit Shell provided by IAMGOLD, May 2013

*Figurel Based on info provided by AMEC (May 2013)

Base Data - MNR NRVIS, CANMAP v2008.4

Produced by Golder Associates Ltd under licence from Ontario Ministry of Natural
Resources, © Queens Printer 2012

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

500 0 500

SCALE 1:25,000 METRES

PROJECT

COTE GOLD PROJECT

TITLE

Test Pit Locations in Open Pit
and Mine Rock Area

PROJECT No. 1311920021 | SCALEAS SHOWN | REV.0
DESIGN | AL | Juy2013
GiS_| RRD | July2013 .
_ CHECK | MO | July2013 FIGURE: 6
Sudbury, Ontario REVIEW | KAB | July 2013




HYDROGEOLOGY BASELINE REPORT

4.2.3 2013 Investigations

Knight Piésold carried out a site investigation comprised of test pit excavations, borehole drilling and monitoring
well installations from January 29 to March 29, 2013, to evaluate the soil and bedrock conditions associated with
the Project infrastructure components. Monitoring wells were installed along the perimeter of the proposed open
pit and proposed MRA to investigate groundwater flow paths in overburden. A total of 83 test pits and 41
boreholes were completed, including 30 monitoring well installations (single and nested) at 20 of these locations.
This program included borehole drilling through the ice (using portable drilling equipment) on Clam Lake, Three
Duck Lakes (Upper) and two unnamed lakes to the north and south of the proposed open pit for the purpose of
investigating lake bottom conditions in the vicinity of the proposed open pit. Borehole and monitoring well
locations are shown on Figure 3 and Figure 4. Test pit locations are shown on Figure 5, Figure 6 and Figure 7.

Further description of the methods and results for this investigation are provided in the Knight Piésold report on
2013 Winter Site Investigation Summary (Ref. No. NB101-497/5-1 Rev 1), dated August 19, 2013.

4.2.4 Soil Laboratory Testing

Overburden soil samples were submitted to the Golder laboratory in Sudbury, Ontario, for particle size analysis
using sieve and hydrometer methods (ASTM D422). Where the grain size was appropriate (i.e. effective grain
size [dyo] between approximately 0.01 mm and 3.0 mm), the results of the grain size analyses were used to
estimate the hydraulic conductivity using the Hazen method (Fetter 1994).

4.2.5 In-Situ Hydraulic Conductivity Testing
4.25.1 Slug Tests

A total of 82 single well rising head and/or falling head response tests (slug tests) were completed and the data
were analyzed using the Hvorslev method (Fetter 1994) to estimate the hydraulic conductivity of overburden and
bedrock materials. The slug test results are provided in Appendix I; Table 4, Table 5, and Appendix J; Table 1.
Further description of the methods for the slug tests is provided in Appendix A.

4252 Packer Tests

Knight Piésold carried out a total of 49 hydraulic conductivity tests (Lugeon packer tests) of the shallow bedrock
(less than 10 m depth) in the vicinity of the proposed open pit and proposed TMF. The results of the Lugeon
packer tests are provided in Appendix J.

Knight Piésold also conducted approximately 110 packer tests in the angled geomechanical drillholes in the
proposed open pit. The results of these packer tests are provided in Appendix G and Appendix J.

Further description of the procedures and methods of analysis for the packer tests are provided in Appendix A.

December 4, 2013
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4.2.6 Groundwater Level Monitoring

Depth to groundwater measurements were obtained manually by IAMGOLD staff during three field events in
2012 and two field events in 2013. Field monitoring events took place during spring, summer and fall in order to
capture the natural variability in groundwater levels at the Project site.

Data loggers (Solinst Model 3001 LT Levelogger Junior Edge and Solinst Model 3001 LT Barologger Edge) were
used to obtain a continuous (hourly) record of groundwater level and temperature fluctuations. Pressure data
were corrected to barometric pressures recorded at the site. Monitoring wells that were instrumented with data
loggers are shown in Table 1. Monitoring well locations are shown on Figure 3 and Figure 4.

Table 1: Summary of Monitoring Wells Instrumented with Data Loggers

Monitoring Well ID

Available Record

DH12-PO-05RA

June 2012 — present (last download September 2013)

DH12-PO-05RB

June 2012 — present (last download September 2013)

DH12-PO-10

June 2012 — July 2013 (data logger removed from well)

DH12-TMF-05A

June 2012 — present (last download September 2013)

DH12-TMF-05B®

June 2012 — present (last download September 2013)

DH12-TMF-24A

June 2012 — July 2013 (data logger removed from well)

DH12-TMF-24B

June 2012 — July 2013 (data logger removed from well)

DH12-TMF-25A

June 2012 — July 2013 (data logger removed from well)

DH12-TMF-25B

June 2012 — July 2013 (data logger removed from well)

DH12-TMF-30

June 2012 — July 2013 (data logger removed from well)

DH12-TMF-31A

June 2012 — present (last download September 2013)

DH12-TMF-31B

June 2012 — present (last download September 2013)

DH12-WD-01 June 2012 — present (last download September 2013)
DH12-WD-12A June 2012 — present (last download September 2013)
DH12-WD-12B June 2012 — present (last download September 2013)
DH12-WD-14 June 2012 — present (last download September 2013)
DH12-WD-17A June 2012 — present (last download September 2013)
DH12-WD-17B June 2012 — present (last download September 2013)
DH12-WD-23 June 2012 — present (last download September 2013)
DH12-WD-26 June 2012 — present (last download September 2013)
DH13-PO-05A July 2013 — present (last download September 2013)
DH13-PO-05B July 2013 — present (last download September 2013)
DH13-PO-18 July 2013 — present (last download September 2013)
Note:

(&) Monitoring well is instrumented with a Levelogger Junior Edge data logger to record groundwater levels and a Barologger Edge data

logger to record barometric pressure.

Manual depth to groundwater and groundwater elevation measurements are provided in Appendix L.
Hydrographs of groundwater elevations and depths to groundwater obtained using data loggers are provided in

Appendix M.

December 4, 2013
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5.0 BASELINE CONDITIONS
5.1 General Site Setting

The Project site is mainly characterized by forest-covered terrain dominated by many lakes and connecting
streams. The site is located on two sub-watersheds, referred to as the Mollie River watershed and the
Mesomikenda Lake watershed. Additionally, the intercontinental watershed divide is located south of the Project
property, with the nearest boundary located southwest and more than 3.5 km from the proposed open pit
location.

Topography in the area is typical of glaciated terrain of the Canadian Shield dominated by bedrock highs
interspersed with many lakes, connecting streams and low-lying swamps and wetlands. The hilly terrain
displays surface elevations generally ranging from 350 metres above sea level (masl) to 410 masl. Topographic
highs are comprised of exposed bedrock, where parent materials were washed away or removed by glaciers, or
covered by thin topsoil overlying a veneer of granular morainal or glaciofluvial materials. Surficial geology in low-
lying areas generally consists of organics (often peat) overlying fine grained morainal deposits and/or granular till
and glaciofluvial deposits at depth, often with a considerable cobble and boulder component. The underlying
bedrock geology of the area generally consists of mafic metavolcanic rocks, metasedimentary rocks and
pyroclastic rocks.

The Project is located within the Lake Abitibi (3E-5) Ecoregion (Crins 2002) which extends from Wawa, Ontario,
in the west to just past the Ottawa River in the east (Environment Canada 2010). Throughout this region the
typical forest habitat is described as a mixed forest dominated by jack pine, white spruce, balsam fir, trembling
aspen, and white birch. Poorly drained low-lying areas are dominated by black spruce. Wetlands are
characteristically bowl bogs that are treed and surrounded by peat margin swamps (Environment Canada 2010).

The following photos depict the typical terrain observed within the proposed open pit and proposed TMF,
respectively. Photograph 1 is taken from the top of a hill at the northeast portion of the proposed open pit,
looking west across the proposed open pit with the Mollie River flowing through the middle, outcropping bedrock
on the right side and forest-covered hills in the background. Photograph 2 is taken from the road at the north
end of the proposed TMF, near Unnamed Lake #1, looking south at Bagsverd Creek in the central portion of the
proposed TMF, outcropping bedrock on the right side and forest-covered hills in the background.

December 4, 2013
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Photograph 1: Looking west at Mollie River flowing through central portion of proposed open pit

Photograph 2: Looking south at Bagsverd Creek in central portion of Tailings Management Facility

December 4, 2013
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5.2 Climate

Located in the Boreal Shield ecozone of Ontario (Natural Resources Canada 2012), 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 to 900 mm with wetter conditions south of the Project site and
drier conditions to the north and west of the Project site (Fisheries and Environment Canada 1978).

Active regional climate monitoring stations are located in Timmins (120 km north of the Project site), Chapleau
(110 km NW of the Project site) and Sudbury (140 km south of the Project site). Based on the 1971 to 2000,
climate normals for these regional climate monitoring stations (Environment Canada 2012), total annual
precipitation normals are 797 mm in Chapleau, 831 mm in Timmins and 899 mm in Sudbury. Of this total
precipitation, the proportion that falls as snow is reported as 38% at Timmins, 35% at Chapleau and 31% at
Sudbury. Average annual temperature ranges from 3.7°C at Sudbury to 1.3°C at Timmins.

5.3 Hydrology

The Project site is located within the Mattagami River Watershed, which has headwaters at the James Bay/Great
Lakes divide and flows north for approximately 420 km to a confluence with the Moose River, which
subsequently flows to James Bay. Drainage pathways from the Project site direct water northeast to
Mesomikenda Lake or southeast to the Mollie River, both of which discharge to Minisinakwa Lake and
subsequently to the Mattagami River.

The Mollie River connects a chain of lakes that discharge generally southwards through the proposed open pit
and proposed MRA and then eastwards. The headwaters of the river include Moore Lake, which discharges
sequentially through Attach Lake, Chester Lake, C6té Lake and Three Duck Lakes. Outlflow 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 ponds. The Mollie River discharges to Dividing Lake
and east of Highway 144 into Minisinakwa Lake near the town of Gogama.

The Mesomikenda Lake watershed drains two main tributaries; the Somme River and Bagsverd Creek. The
Somme River drains several headwater lakes located to the west, southwest and northwest of the Project site
(e.g. Somme Lake, Wolf Lake, Whalsom Lake). Bagsverd Creek headwaters are located at Schist Lake and the
creek flows north through the Project site to Neville Lake. Bagsverd Creek receives discharge from Bagsverd
Lake and other headwater lakes, wetlands and ponds. Neville Lake discharges eastwards to Mesomikenda
Lake, which in turn discharges to the Makani River and Minisinakwa Lake upstream of the Mattagami River.

Lake elevations decrease from about 386 metres above sea level (masl) at Clam Lake to the west to 381 masl at
Three Duck Lakes reflecting the low topographic gradient eastwards across the area of the proposed open pit.
To the north of the pit footprint, Bagsverd Lake drains northward through Bagsverd Creek that discharges into
Mesomikenda Lake to the east.

December 4, 2013
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5.4 Regional Geology
54.1 Overburden

The regional landscape is dominated by frequent bedrock highs (often outcropping) reflecting the effects of
glaciation and the infill of low-lying areas with glacial debris. Glacial till and fluvial deposits blanket the area and
remnants of eskers, moraines and kames are frequently observed. Mapping of Quaternary geology shows
glaciofluvial ice-contact deposits, including esker, kame, and moraine material in a north-south strip overlying the
eastern boundary of Chester Township. Regional overburden geology is shown on Figure 8.

December 4, 2013
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542 Bedrock

The Project site is located in the Swayze greenstone belt in the southwestern extension of the Abitibi greenstone
belt of the Superior Province. This assemblage is part of the well-defined Ridout syncline. The Chester
Granitoid Complex (CGC), which hosts the C6té Gold deposit, was emplaced along the southern margin of the
Ridout syncline. The CGC is a synvolcanic crudely stratified trondhjemite-diorite laccolith containing numerous
screens and inclusions of mafic volcanic rocks. The granitoid rocks in the area are heterogeneous, reflecting a
number of primary igneous intrusive phases, migmatization and assimilation of older country rocks and local
rafts and screens of the intruded lithologies. The Co6té Gold deposit is thought to have formed when diorite
intruded the granitoid rocks of the CGC along a major fault or other structure. Breccias developed at the
intrusive contacts and provided a pathway for hydrothermal alteration fluids and the mineralizing fluids. The host
granitoid rocks locally consist of tonalite and quartz diorite. Regional bedrock geology is shown on Figure 9.

Further description of regional bedrock geology is provided in the NI43-101 Technical Reports for the Project
(Roscoe Postle 2011; Roscoe Postle 2012) and in the Knight Piésold report on Open Pit Slope Design (Ref. No.
NB101-497/2-1 Rev 0).
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5.5 Local Geology
55.1 Overburden

Due to high variability in grain size distribution and discontinuous layering of the glaciofluvial ice-contact and
morainal overburden deposits encountered, overburden materials have been subdivided into the following
categories; Organics, Fine Grained, Fine Granular and Coarse Granular. The nomenclature for the various
material types within each category was adopted by Knight Piésold for the purposes of this discussion.

= Organics: Organic materials including Topsoil, Peat and Organic Sediment.
m  Fine Grained Overburden
= CLAY: Main fraction is Clay. Content of Silt, Sand and coarser fractions are less than 20%.
®= CLAY/SILT: Main fraction is Clay. Silt content is greater than 20%.
=  SILT/CLAY: Main fraction is Silt. Clay content is greater than 20%.
= SILT: Main fraction is Silt. Content of Clay, Sand and coarser fractions are less than 20%.
m  Fine Granular Overburden
=  SILT/SAND: Main fraction is Silt. Sand content is greater than 20%.
= SAND/SILT: Main fraction is Sand. Silt content is greater than 20%.
=  SAND: Main fraction is Sand. Content of fines and coarser fractions are less than 20%.

m Coarse Granular Overburden

SAND/GRAVEL: Main fraction is Sand. Gravel content is greater than 20%.

GRAVEL: Main fraction is Gravel. Content of fines and coarser fractions are less than 20%.

GRAVEL/COBBLES: Main fraction is Gravel. Content of coarser fractions is greater than 20%.

TILL: Coarse grained glacial material with varying content of fines, Sand and coarser fractions.

Table 2 provides a summary of overburden stratigraphy observed at borehole and test pit locations completed
during the 2012 and 2013 site investigations, including the range and average thickness of the various materials.
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Table 2: Summary of Overburden Stratigraphy Encountered in Boreholes and Test Pits

Organics Fine Grained Overburden Fine Granular Overburden Coarse Granular Overburden Total
ORGANICS/PEAT | CLAY | CLAY/SILT | sILT/CLAY | SILT | siLT/sanD | SAND/SILT (A) | SAND | SAND/SILT (8) | SAND/GRAVEL | GRAVEL | GRAVEL/COBBLES | TILL
g‘é?u?fernoges 338 3 2 4 66 56 102 181 26 32 10 14 91 383®
gifuer?;%g(gf 88% 1% 1% 1% 17% 15% 27% 47% 7% 8% 3% 4% 24% n/a®
m’ég:g‘s M) 9.60 0.75 1.50 2.73 8.75 8.75 10.12 9.18 5.70 9.10 4.12 2.20 14.97 | 22.607
?”ri?iﬂ’n“e@s (m)® 0.01 0.70 0.70 0.60 0.10 0.20 0.20 0.10 0.30 0.30 0.41 0.12 010 | 0.009
”T*xirlf‘r?fss () 111 0.72 1.10 138 1.66 2.17 2.02 1.82 2.41 210 1.85 1.05 255 | 4.049

Notes:

(1) "Percentage of Occurrence" represents the percentage of test locations at which this material was encountered.
(2) "Maximum Thickness (m)" represents the maximum thickness of the material, where present, in metres.

(3) "Minimum Thickness (m)" represents the minimum thickness of the material, where present, in metres.

(4) "Average Thickness (m)" represents the average thickness of the material, where present, in metres.

(5) Total number of boreholes and test pits completed during 2012 and 2013 site investigations.

(6) Not applicable.

(7) Maximum total thickness of overburden encountered at all borehole and test pit locations.
(8) Minimum total thickness of overburden encountered at all borehole and test pit locations.
(9) Average total thickness of overburden encountered at all borehole and test pit locations.
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The Project site is generally characterized by hilly terrain with areas of higher elevation land comprised of
exposed bedrock or covered by thin topsoil overlying a veneer of granular moraine or glaciofluvial deposits.
Surficial geology in low-lying areas generally consists of organics (often peat) overlying fine grained moraine
deposits and/or granular moraine and glaciofluvial deposits at depth, often with minimal fines and a considerable
cobble and boulder component. Where present, at higher elevations, the overburden is typically less than two
metres thick. Photograph 3 depicts the overburden stratigraphy typically observed on higher elevation land. The
overburden encountered in test pit TP60 comprised 0.1 m of organic topsoil overlying 0.4 m of sandy silt and
silty sand overlying bedrock. The overburden encountered in test pit TP104 comprised 0.3 m of topsoil overlying
2.1 m of sand overlying bedrock. Bedrock is shown at the base of both test pits depicted below. The
overburden was typically dry at higher elevations.

Photograph 3: Typical overburden stratigraphy at higher elevations; showing bedrock exposed in the bottom of
the test pit.

In low-lying areas, the overburden is typically comprised of peat overlying fine grained and fine granular mixtures
of clayey silt to sand overlying coarse granular mixtures of silty sand to gravel, cobbles and till. The overburden
in these areas is typically greater than four metres thick and often greater than 10 m thick. Photograph 4 depicts
the overburden stratigraphy and saturated ground conditions typically observed in low-lying areas. The
overburden materials underlying the peat in test pit TP9 could not be investigated due to sidewall caving and
excessive groundwater inflow. The overburden encountered in test pit TP88 comprised 0.3 m of peat overlying
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at least 2.7 m of sand. Depth to bedrock could not be established in either test pit due saturated ground
conditions and sidewall caving.

Photograph 4: Typical ground conditions and overburden stratigraphy in low-lying areas.

55.1.1 Proposed Open Pit and Proposed Mine Rock Area

At the proposed open pit perimeter, the overburden was relatively shallow to non-existent at higher elevations
with thicker, often coarse granular materials encountered at depth between topographic highs. Where present,
overburden in the proposed open pit area ranged in thickness from 0.1 m (TP12-PO-12) on higher elevation
lands to greater than 22 m (DH12-P0O-22) in low-lying areas.

The overburden encountered at higher elevation in the open pit area was primarily comprised of thin to non-
existent topsoil overlying fine grained and fine granular materials with occasional underlying deposits of coarse
granular material overlying bedrock. Overburden deposits encountered at low-lying test locations were primarily
comprised of peat overlying fine grained and fine granular mixtures overlying coarse granular deposits overlying
bedrock.

Similar overburden stratigraphy was encountered in the proposed MRA, primarily comprised of organics (often
peat) overlying fine grained and fine granular materials with occasional underlying deposits of coarse granular
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deposits overlying bedrock. Where present, overburden thickness averaged approximately 5 m, ranging from
0.6 m to greater than 22 m in some low-lying areas.

55.1.2 Tailings Management Facility Area

The proposed TMF is characterized by a central low-lying area (approximate elevation 376 masl) through which
Bagsverd Creek flows southeast to north-northwest through the central portion of the area. Higher topography
occurs near the east and west boundaries of the proposed TMF.

Higher topography comprised of relatively thin overburden (typically 1 m to 8 m thick) and occasional
outcropping bedrock was observed at higher elevations around the perimeter of the proposed TMF. Thicker
deposits of overburden occurred in the central low-lying portion of the proposed TMF along Bagsverd Creek
(DH12-TMF-29) and other low-lying areas near surface water features outside of the tailings area footprint
(DH12-TMF-25). In general, overburden thickness in the proposed TMF averaged about 6 m, ranging in
thickness from approximately 1 m to greater than 17 m in low-lying areas.

The overburden encountered at higher elevation test locations was generally similar to the proposed open pit
and proposed MRA, primarily comprised of thin to non-existent organic topsoil overlying fine grained and fine
granular materials overlying bedrock. Overburden deposits encountered at low-lying test locations were
primarily comprised of peat overlying fine grained and fine granular mixtures of clayey silt to sand with
occasional underlying deposits of coarse granular deposits overlying bedrock.

55.1.3 Lake Bottom Sediments

Lake bottom sediments observed in C6té Lake ranged in thickness from 7.8 m to 16.8 m and were generally
comprised of organic silt overlying mixtures of fine grained and fine granular materials. A deposit of coarse
granular till was observed underlying the silty sand layer in the deeper of the two boreholes (DH12-PO-03R).

Lake bottom sediments observed in Clam Lake ranged in thickness from 1.1 m to 8.7 m and were generally
comprised of organic silt overlying mixtures of fine grained and fine granular materials. Coarse granular deposits
were observed underlying the fine granular layers in boreholes DH13-PO-12 and DH13-PO-17. Layers of clay to
silty clay ranging in thickness from 0.7 m to 1.5 m were observed underlying the organic silt in boreholes
DH13-PO-10, DH13-FD-01 and DH13-FD-02.

Bottom sediments observed in Three Duck Lakes (Upper) and the two unnamed lakes to the north and south of
the proposed open pit ranged in thickness from 8.5 m to 13.7 m and were generally comprised of the same
stratigraphy observed in Coté Lake with organics overlying mixtures of fine grained and fine granular materials,
with occasional coarse granular deposits at depth (DH13-PO-06).

552 Bedrock

The Chester Township area overlies a narrow greenstone (supracrustal) assemblage which is part of the Ridout
syncline which separates the Kenogamissi granitoid complex to the north from the Ramsey-Algoma granitoid
complex to the south, a portion of the northern edge of which is called the CGC. The Kenogamissi complex
consists of sheet-like dioritic and tonalitic intrusions, which are interpreted locally to be synvolcanic. The CGC,
which hosts the C6té Gold deposit is also synvolcanic and was emplaced along what is now the southern margin
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of the Ridout syncline. The CGC is a crudely stratified trondhjemite-diorite laccolith containing numerous
screens and inclusions of mafic volcanic rocks.

The Chester Group occupies the bulk of the stratigraphy of the Ridout syncline through Chester Township and
Yeo Township to the west. The Chester Group includes mafic volcanic rocks and amphibolite of the Arbutus
Formation and the overlying intermediate volcanic rocks with associated minor sedimentary rocks and iron
formation of the Yeo Formation. Bedding and foliation are steep to vertical. Both formations are highly folded
and flattened.

In Chester, Yeo, and Potier Townships, a package of mafic volcanic rocks occurs south of and stratigraphically
below the Chester Group felsic volcanic rocks and iron formation. These pillowed and massive volcanic rocks
are interpreted to be the base of the Chester volcanic cycle. To the south of the Chester volcanic rocks is the
CGC.

The RDZ, a major zone of east-west high strain that more or less follows the north boundary of Chester
Township and extends a further 22 km to the west, is described as an anastomosing zone, up to 500 m wide, of
high strain with local strong carbonate (calcite and Fe-carbonate), chlorite, sericite, and silica alteration within a
wide variety of rock types.

Descriptions of the main lithological units are as follows:

= Tonalite: This unit is a medium to coarse grained intermediate intrusive, inequigranular texture and is light
grey or light pink in color. Two generations of tonalite have been observed with the older tonalite hosting
the deposit and the younger intrusion injecting tonalite, diorite and breccia bodies, and is not related to any
mineralizing events. The tonalite has also been referred to as granodiorite in previous reports.

m Diorite: This intermediate intrusive unit ranges from fine to medium grained to coarse grained to pegmatitic
to quartz-porphyritic in texture and intrudes the tonalite hosting the deposit. Diorite constitutes the matrix of
the main breccia body with a hydrothermal overprint. The Diorite also forms a series of E-W trending
lenses within the deposit. The unit is generally massive with minor zones of weak foliation and shearing,
minor fracturing, veining and jointing throughout. Mineralization is characterized by trace disseminated
pyrite-chalcopyrite. Alteration is characterized by weak hematite, carbonate and epidote alteration with
strong to intense silica-albite marginal to the main E-W fault and the main breccia body. This unit has also
been referred to as both Diorite and Gabbro in previous reports.

= Breccias: The Breccias are thought to be associated with the disseminated gold mineralization. Four main
types of breccia are recognized throughout the deposit including diorite magmatic breccia, hydrothermal
breccia, magmatic mixing breccia and heterolithic quartz carbonate breccia with the hydrothermal breccia
as the core of the deposit and host the majority of disseminated gold mineralization, semi-massive
chalcopyrite-pyrite-pyrrhotite (up to >5%) and the vein hosted gold. The diorite magmatic breccia and
hydrothermal breccia have been referred to as both diorite breccia and gabbro breccia in previous reports.

= Diabase Dikes: Diabase dikes are found throughout the deposit striking NW and dipping steeply to the
NE. They can range in thickness from centimeter scale up to 30 m wide and are found cross cutting all
units throughout the deposit. The dikes range in texture from fine grained and siliceous to med grained to
feldspar glomeroporphyritic. Fracture hosted carbonate veining, very weak to weak hematite alteration and
weak epidote alteration of feldspar phenocrysts is common. Diabase dikes are not associated with the gold
mineralization within the deposit.
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Mafic Dikes: The mafic dikes are a fine grained mafic intrusive with sharp contacts with the host
rock. They are numerous throughout the deposit in a “sheeted” fashion and range from centimeter scale to
several metres in width. They are commonly strongly foliated, folded and crenulated with moderate to
strong chlorite-carbonate alteration. Barren quartz, carbonate and quartz carbonate veining throughout and
concentrated along contacts with the host rock is common. Mafic dikes are not associated with gold
mineralization within the deposit.

Intermediate and Felsic Dikes: Minor dikes of intermediate composition are present throughout the
deposit and are commonly fine grained and foliated with weak hematite, chlorite, sericite, carbonate and
silica alteration. These dikes have sharp contacts with the host rocks and show trace disseminated pyrite
and chalcopyrite mineralization. Intermediate dikes are not associated with the gold mineralization. Felsic
dikes are composed of quartz and feldspar phenocrysts, set in a fine grained felsic matrix. Felsic dikes are
a minor feature in the deposit and show trace disseminated pyrite-chalcopyrite mineralization with weak
silicification, hematite, carbonate, sericite, chlorite and epidote alteration. Felsic dikes are commonly
massive with some instances of strong foliation and not associated with gold mineralization within the
deposit.

Further description of bedrock stratigraphy encountered in drillholes completed during the 2012 Geomechanical
Investigation is provided in the Knight Piésold report on Open Pit Slope Design (Ref. No. NB101-497/2-1 Rev 0).

5.6

Hydraulic Conductivity

Estimates of hydraulic conductivity (K) values of the overburden materials and bedrock have been developed
from the following methods:

Estimation of soil hydraulic conductivity from grain size analysis using the Hazen method (Fetter 1994).
Single well rising head and falling head response tests (slug tests).
Packer testing of shallow bedrock (less than 10 m depth).

Packer testing of deep bedrock (up to 600 m depth) and structural features within the proposed open pit.

56.1 Overburden

Estimates of overburden hydraulic conductivity developed from grain size data are provided in Appendix I;
Table 1, Table 2, Table 3 while the results from slug testing are provided in Appendix I; Table 4, Table 5. These
results are summarized on Table 3 and Table 4 below; providing the maximum, minimum and geometric mean
hydraulic conductivity of overburden materials at the site.

Table 3: Estimates of Overburden Hydraulic Conductivity (K) from Slug Tests

Slug Test Results
General _ —
Overburden Material Type Number of Hydraulic Conductivity
Category Tests K K
Measure (mis) (mid)
Coarse Granular TILL 13 Max 2.5E-03 213.0
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Slug Test Results

o;?gﬁ:zlen Material Type Number of Hydraulic Conductivity
ategory Tests Measure (mK/s) (mK/d)
Min 1.2E-06 0.1
Geomean 1.9E-05 1.6
GRAVEL, Max 3.6E-04 31.1
GRAVEL/SAND, 15 Min 5.7E-06 0.5
SAND/GRAVEL Geomean 47E05 | 4.0
Max 9.5E-05 8.2
SAND 13 Min 8.5E-08 0.0
Geomean 5.7E-06 0.5
Fine Granular . L 4E.08 T
gﬂ?s/i:\% 11 Min 71E-07 | o1
Geomean 4.3E-06 0.4
Max 1.8E-06 0.2
Fine Grained SILT 4 Min 3.7E-07 0.0
Geomean 1.1E-06 0.1
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Table 4: Estimates of Overburden Hydraulic Conductivity (K) from Grain Size Analyses

Grain Size Results (Hazen Method)

General - —
Overburden Material Type Number of Hydraulic Conductivity
Category Tests K K
Measure (mis) (m/d)
TILL 0 n/a
Max 1.E-03 124.8
Coarse Granular | GRAVEL, -
GRAVEL/SAND, 42 Min 1.E-06 0.1
SAND/GRAVEL Geomean 2.E-05 1.4
Max 6.E-04 54.0
SAND 67 Min 1.E-06 0.1
) Geomean 2.E-05 1.9
Fine Granular v 3E05 >4
ax .E- .
SAND/SILT, - i
SILT/SAND 54 Min 4.E-07 0.0
Geomean 1.E-06 0.1
Fine Grained SILT 0 n/a
Notes:

n/a: no data available

The results indicate that the hydraulic conductivity of overburden materials encountered throughout the Project
site is highly variable, spanning over six orders of magnitude ranging from 8.5 x 10® m/s to 2.5 x 10° m/s. It
should be noted that coarse granular moraine and glaciofluvial deposits encountered at depth generally had

minimal fine grained components and therefore the higher hydraulic conductivity values observed.

5.6.2

Bedrock

Estimates of bedrock hydraulic conductivity from packer tests and slug tests are detailed in Appendix J and
summarized on Table 5. This table presents the range and geometric mean hydraulic conductivity for bedrock
depth intervals (below top of rock) of 0 m to 10 m, 10 m to 50 m, 50 m to 200 m, and greater than 200 m.

Table 5: Bedrock Hydraulic Conductivity (K) Profile

Estimated Hydraulic Conductivity
Depth Number of

(m btor)® Tests Measure K K
(m/s) (m/d)
Max 3.4E-04 29.59
0-10 56 Min 1.0E-11® 0.00
Geomean 1.0E-07 0.01
Max 6.7E-06 0.58
10 - 50 22 Min 1.0E-11@ 0.00
Geomean 4.6E-08 0.00
Max 4.0E-06 0.35

50 — 200 36 - B

Min 1.0E-11 0.00
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Estimated Hydraulic Conductivity

Depth Number of
(m btor)® Tests N i K K
ceasure (m/s) (m/d)
Geomean 3.0E-09 0.00
Max 5.5E-08 0.00
Over 200 57 Min 1.0E-11@ 0.00
Geomean 2.6E-10 0.00

Notes:

(1) Depths are provided in metres below top of bedrock surface encountered

(2) Hydraulic conductivity values of 1.0E-11 were assigned to packer test intervals where no measurable flow was observed

The hydraulic conductivity of the shallow bedrock (i.e. the upper 10 m) encountered throughout the Project site is
highly variable, spanning eight orders of magnitude ranging from 1.0 x 10™ m/s to 3.4 x 10 m/s, with a
geomean of 1.0 x 107 m/s. As depicted on Figure 10, the bedrock hydraulic conductivity was less variable and
Test data on Figure 10 have also been presented against rock type and
structure. These results indicate that bedrock structure and rock type exert little to moderate influence on

typically decreased with depth.

bedrock hydraulic conductivity.

Figure 10: Bedrock Hydraulic Conductivity versus Bedrock Depth and Lithology
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5.7 Groundwater Levels
57.1 Groundwater Elevations

A summary of the maximum, minimum, average and range of groundwater elevations [provided in metres above
mean sea level (masl)] is provided in Table 6. The values provided in Table 6 incorporate both manual
measurements and data logger records (where available).

Table 6: Summary of Groundwater Elevations

Project Monitoring Well _ Gr(-)u.ndwater Elevation
Component ID Maximum Minimum Average Range
(masl)® (mash® (mas)™ (m)@
BH12-1 392.97 391.79 392.29 1.18
BH12-BULK 1 394.06 391.93 392.87 2.13
BH12-2A 383.02 381.67 382.13 1.35
BH12-2B 383.58 381.93 382.52 1.65
BH12-3A 384.21 383.11 383.63 1.10
BH12-3B 383.89 382.94 383.42 0.95
BH12-4 381.40 381.18 381.25 0.22
BH12-6 383.82 382.33 383.08 1.49
DH12-PO-01RA 381.52 380.88 381.20 0.64
DH12-PO-01RB 381.50 381.17 381.34 0.33
DH12-PO-05RA 381.22 380.60 380.84 0.63
DH12-PO-05RB 381.43 380.33 381.01 1.10
DH12-PO-08RA 385.50 385.29 385.40 0.21
DH12-PO-08RB 385.44 385.23 385.34 0.21
girtoposed OPen I DH12-PO-10 386.92 385.18 386.66 1.74
DH12-PO-13 381.70 381.48 381.62 0.22
DH12-PO-14B 381.24 381.04 381.18 0.20
DH12-PO-16A 385.53 385.44 385.49 0.09
DH12-PO-16B 385.58 385.38 385.48 0.20
DH12-PO-20A 382.52 382.38 382.45 0.14
DH12-PO-20B 382.70 382.41 382.56 0.29
DH12-PO-21A 381.22 381.00 381.11 0.22
DH12-PO-21B 381.30 381.02 381.16 0.28
DH12-PO-21C 381.28 380.99 381.14 0.29
DH12-PO-22 381.15 381.01 381.08 0.14
DH13-PO-01 380.82 380.79 380.81 0.03
DH13-PO-02 381.52 381.52 381.52 0.00
DH13-PO-04 381.25 380.87 381.06 0.38
DH13-PO-05A 381.30 380.82 381.05 0.48
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Groundwater Elevation

Project Monitoring Well
Component ID Maximtélr)n Minimu(lr? Averal S Rang)e
(masl) (masl) (masl) (m)

DH13-PO-05B 380.80 380.64 380.73 0.17
DH13-PO-08 389.10 388.72 388.91 0.38
DH13-PO-09A 386.80 386.72 386.76 0.08
DH13-PO-09B 386.12 386.05 386.09 0.07
DH13-PO-16A 385.83 385.70 385.77 0.13
DH13-PO-16B 385.75 385.71 385.73 0.04
DH13-PO-18 387.04 386.73 386.93 0.31
DH13-PO-19 397.56 397.47 397.52 0.09
DH13-PO-20 388.03 387.99 388.01 0.04
DH13-PO-22 382.02 381.29 381.66 0.73
DH13-PO-23 385.70 385.61 385.66 0.09
DH12-WD-01 382.63 381.99 382.26 0.64
DH12-WD-05R 393.45 392.49 392.97 0.96
DH12-WD-12A 386.45 385.92 386.12 0.53
DH12-WD-12B 386.37 385.86 386.04 0.51
DH12-WD-14 385.99 385.17 385.41 0.82
DH12-WD-17A 382.09 381.10 381.50 0.99
DH12-WD-17B 382.09 381.08 381.55 1.01
;Locﬁ(osed Mine DH12-WD-19 394.74 393.86 394.36 0.88
Area (MRA) DH12-WD-23 380.71 379.85 380.39 0.86
DH12-WD-25A 380.70 380.14 380.57 0.56
DH12-WD-25B 380.73 380.18 380.59 0.55
DH12-WD-26 387.98 387.41 387.66 0.57
DH12-WD-27A 388.78 388.34 388.67 0.44
DH12-WD-27B 388.78 388.35 388.66 0.43
DH13-WD-02A 394.65 394.64 394.65 0.01
DH13-WD-02B 394.69 394.68 394.69 0.01
DH12-TMF-05A 373.28 371.78 372.67 1.50
DH12-TMF-05B 373.15 371.60 372.49 1.55
. DH12-TMF-11 374.26 373.85 374.13 0.41

Proposed Tailings
Management DH12-TMF-12 372.67 372.05 372.51 0.62
Facility DH12-TMF-16 388.58 388.51 388.54 0.07
(TMF) DH12-TMF-20A 372.70 372.61 372.66 0.09
DH12-TMF-20B 372.72 372.58 372.65 0.14
DH12-TMF-23A 372.48 371.87 372.21 0.61
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) L Groundwater Elevation
Project Monitoring Well

Component ID Maximum Minimum Average Range
(masl)® (mash® (mash)™ (m)@

DH12-TMF-23B 372.11 371.58 371.78 0.53
DH12-TMF-24A 370.49 369.54 369.95 0.95
DH12-TMF-24B 370.22 369.25 369.68 0.97
DH12-TMF-25A 372.35 371.01 371.35 1.34
DH12-TMF-25B 372.27 371.13 371.50 1.14

DH12-TMF-26 383.13 382.96 383.02 0.17
DH12-TMF-27A 372.92 372.11 372.61 0.81
DH12-TMF-27B 372.90 372.09 372.59 0.81

DH12-TMF-28 386.85 386.52 386.72 0.33

DH12-TMF-29 373.91 373.90 373.91 0.01

DH12-TMF-30 380.35 377.35 378.21 3.00
DH12-TMF-31A 379.74 378.33 379.02 1.41
DH12-TMF-31B 379.44 378.30 378.60 1.14
DH12-TMF-32A 385.61 383.91 384.82 1.70
DH12-TMF-32B 385.65 384.46 385.33 1.19

DH12-TMF-33 395.72 394.28 395.07 1.44

Notes:
(1) Groundwater elevations are presented in metres above mean sea level (masl)
(2) “Range (m)” represents the difference (in metres) between the maximum and minimum groundwater elevations observed

Groundwater elevations ranged from over 397 masl to less than 370 masl, but they were typically in the range of
about 375 masl to 390 masl. The seasonal range of groundwater levels at most monitoring locations was less
than 1.5 m, with the exception of a few locations, primarily along the Bagsverd Creek valley, where groundwater
levels varied seasonally by as much as 3 m (DH12-TMF-30). Groundwater and surface water elevations
observed at select monitoring locations in August 2012 are shown on Figure 11 and Figure 12.

Groundwater elevations generally declined from southwest and west to east and northeast across the site,
generally consistent with the decline in lake elevations across this area. Groundwater flow is topographically
controlled and the water table generally provides a subdued reflection of the local scale topography with flow
from higher elevation to discharge areas at lower elevation bogs and wetlands or lakes and streams.

As shown on hydrographs in Appendix M; Figure 1 and Figure 2, groundwater elevations observed in monitoring
wells along the Mollie River system were similar to nearby lake levels and reflect the southward decline in lake
levels observed in this flow system. Groundwater levels decreased by approximately 0.5 m from DH12-WD-12
to DH12-WD-14 along Chester Lake and approximately 1.0 m from Little Clam Lake (DH12-WD-26) and the
outflow of Clam Lake (DH12-PO-10). Further along the Mollie River system, groundwater levels adjacent to
Three Duck Lakes decreased by approximately 2 m from Three Duck Lakes (Upper) (DH12-WD-01) to Three
Duck Lakes (Lower) (DH12-WD-23). The monitoring locations and groundwater elevations discussed herein are
shown on Figure 11.
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As shown on hydrographs in Appendix M; Figure 3 and Figure 4, groundwater elevations observed in monitoring
wells along the Bagsverd Creek portion of the Neville Lake system were similar to surface water levels and
reflect the northward decline in lake levels observed in this flow system. Groundwater levels decreased by
approximately 9 m from the north end of Bagsverd Lake (DH12-TMF-31) to the outflow of Bagsverd Creek to
Neville Lake (DH12-TMF-24). The monitoring locations and groundwater elevations discussed herein are shown
on Figure 12.

Groundwater levels rose quickly in response to recharge from snow melt and larger rainfall events. This was
particularly evident during the spring freshet in late-April, 2013, when average daily air temperatures were
steadily above 0°C. Groundwater levels at most locations remained fairly consistent or decreased steadily in
response to lack of recharge between rainfall events during the spring, summer and fall, and either remained
consistent or declined slightly during the winter months.

5.7.2 Depth to Groundwater

A summary of the maximum, minimum, average and range of depths to groundwater [provided in metres below
ground surface (mbgs)] is provided in Table 7. The values provided in Tables 7 incorporate both manual depth
to water measurements and data logger records (where available).

Table 7: Summary of Groundwater Depths

Project Monitoring Well ' De.pt.h to Groundwater
Component ID MaX|mu(rlr)1 Mlnlmu(rB Averag(% Rang)e
(mbgs) (mbgs) (mbgs) (m)
BH12-1 1.44 0.26 0.94 1.18
BH12-BULK 1 1.89 -0.24 0.95 2.13
BH12-2A 2.43 1.08 1.97 1.35
BH12-2B 2.17 0.52 1.58 1.65
BH12-3A 1.69 0.59 1.17 1.10
BH12-3B 1.86 0.91 1.38 0.95
BH12-4 0.52 0.30 0.45 0.22
BH12-6 2.67 1.18 1.92 1.49
DH12-PO-01RA 0.52 -0.12 0.20 0.64
Eirtoposed Open  'bH12-PO-01RB 0.23 -0.10 0.06 0.33
DH12-PO-05RA 0.63 0.00 0.38 0.63
DH12-PO-05RB 0.89 -0.21 0.21 1.10
DH12-PO-08RA 0.21 0.00 0.10 0.21
DH12-PO-08RB 1.05 0.84 0.94 0.21
DH12-PO-10 1.76 0.02 0.28 1.74
DH12-PO-13 0.23 0.01 0.09 0.22
DH12-PO-14B -0.60 -0.80 -0.74 0.20
DH12-PO-16A 0.16 0.07 0.12 0.09
DH12-PO-16B 1.01 0.81 0.91 0.20
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Depth to Groundwater

Project Monitoring Well _ —
Component ID Maximum Minimum Average Range
(mbgs)® (mbgs)® (mbgs)® (m)”
DH12-PO-20A 0.67 0.53 0.60 0.14
DH12-PO-20B 0.64 0.35 0.50 0.29
DH12-PO-21A 0.17 -0.05 0.06 0.22
DH12-PO-21B 0.15 -0.13 0.01 0.28
DH12-PO-21C 0.18 -0.11 0.04 0.29
DH12-PO-22 0.32 0.18 0.25 0.14
DH13-PO-01 0.24 0.21 0.22 0.03
DH13-PO-02 0.07 0.07 0.07 0.00
DH13-PO-04 0.32 -0.06 0.13 0.38
DH13-PO-05A 0.42 -0.06 0.19 0.48
DH13-PO-05B 0.57 0.41 0.48 0.17
DH13-PO-08 1.73 1.35 1.54 0.38
DH13-PO-09A -0.17 -0.25 -0.21 0.08
DH13-PO-09B 0.50 0.43 0.47 0.07
DH13-PO-16A 0.27 0.14 0.20 0.13
DH13-PO-16B 0.26 0.22 0.24 0.04
DH13-PO-18 0.78 0.47 0.58 0.31
DH13-PO-19 0.12 0.03 0.07 0.09
DH13-PO-20 0.23 0.19 0.21 0.04
DH13-PO-22 0.72 -0.01 0.35 0.73
DH13-PO-23 0.16 0.07 0.11 0.09
DH12-WD-01 0.72 0.08 0.45 0.64
DH12-WD-05R 1.31 0.35 0.83 0.96
DH12-WD-12A 0.13 -0.40 -0.07 0.53
DH12-WD-12B 0.19 -0.32 0.01 0.51
DH12-WD-14 1.49 0.67 1.25 0.82
DH12-WD-17A 0.89 -0.10 0.49 0.99
;LOCF;(OSGd Mine DH12-WD-17B 0.91 -0.10 0.44 1.01
Area (MRA) DH12-WD-19 0.21 -0.67 -0.29 0.88
DH12-WD-23 -0.21 -1.07 -0.75 0.86
DH12-WD-25A 0.76 0.20 0.33 0.56
DH12-WD-25B 0.72 0.17 0.31 0.55
DH12-WD-26 0.57 0.00 0.32 0.57
DH12-WD-27A 0.52 0.08 0.19 0.44
DH12-WD-27B 0.51 0.08 0.20 0.43
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Depth to Groundwater

Project Monitoring Well _ —
Component ID Maximum Minimum Average Range
(mbgs)® (mbgs)® (mbgs)® (m®
DH13-WD-02A 0.32 0.31 0.31 0.01
DH13-WD-02B 0.38 0.37 0.38 0.01
DH12-TMF-05A 1.12 -0.38 0.23 1.50
DH12-TMF-05B 1.30 -0.25 0.41 1.55
DH12-TMF-11 -0.25 -0.66 -0.53 0.41
DH12-TMF-12 0.67 0.05 0.21 0.62
DH12-TMF-16 0.33 0.26 0.30 0.07
DH12-TMF-20A 1.19 1.10 1.15 0.09
DH12-TMF-20B 1.22 1.08 1.15 0.14
DH12-TMF-23A 0.63 0.02 0.30 0.61
DH12-TMF-23B 0.92 0.39 0.72 0.53
DH12-TMF-24A 0.56 -0.39 0.15 0.95
Proposed Tailings DH12-TMF-24B 0.85 -0.12 0.42 0.97
Management DH12-TMF-25A 1.09 -0.25 0.75 1.34
Facility DH12-TMF-25B 0.97 -0.17 0.60 1.14
(TMF) DH12-TMF-26 0.07 -0.10 0.01 0.17
DH12-TMF-27A 0.69 -0.12 0.19 0.81
DH12-TMF-27B 0.71 -0.10 0.21 0.81
DH12-TMF-28 0.88 0.55 0.68 0.33
DH12-TMF-29 0.27 0.26 0.27 0.01
DH12-TMF-30 6.13 3.13 5.27 3.00
DH12-TMF-31A 1.47 0.06 0.78 1.41
DH12-TMF-31B 1.50 0.36 1.20 1.14
DH12-TMF-32A 1.79 0.09 0.88 1.70
DH12-TMF-32B 1.24 0.05 0.37 1.19
DH12-TMF-33 2.12 0.68 1.33 1.44

Notes:

(1) Groundwater depths are presented in metres below ground surface (mbgs)
(2) “Range (m)” represents the difference (in metres) between the maximum and minimum groundwater depths observed

As shown on the table above and on hydrographs in Appendix M; Tables 5 to 8, the depths to groundwater were
generally less than 1 mbgs, occasionally exceeding 2 mbgs at areas of higher elevation and/or steeper

topography (eg. BH12-2, BH12-6, DH12-TMF-30, DH12-TMF-33).

At lower elevations near wetlands and

surface water features, depths to groundwater were occasionally greater than 1 m above ground surface (mags)

(groundwater discharge).

Discharging groundwater conditions were most frequently observed at the base of

steep slopes adjacent to low-lying wetlands or surface water features. At some locations (eg. DH12-TMF-05,
DH12-TMF-24) discharging conditions only occurred during the spring freshet, whereas groundwater levels were
consistently above ground surface at other locations (eg. DH12-WD-12 and DH12-WD-23).
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5.7.3 Vertical Hydraulic Gradients

For the purpose of this discussion, vertical hydraulic gradients were assessed by the difference in groundwater
elevations between the shallow and deep wells at nested monitoring locations. A summary of the maximum,
minimum and average vertical gradient (head difference) is provided in Table 8. A positive head difference
represents an upward hydraulic gradient (discharging condition) and a negative head difference represents a
downward hydraulic gradient (recharging condition).

Table 8: Summary of Vertical Hydraulic Gradients

Head Difference
Project Monitoring Well
Component D Maximum Minimum Average
(m)® (m)® (m)“
BH12-2A -0.22 -0.56 -0.39
BH12-3A 0.32 0.04 0.21
DH12-PO-01RA 0.02 -0.29 -0.14
DH12-PO-05RA 0.27 -0.51 -0.17
DH12-PO-08RA 0.06 0.06 0.06
Proposed Open Pit DH12-PO-16A 0.06 -0.05 0.00
DH12-PO-20A -0.03 -0.18 -0.11
DH12-PO-21A 0.01 -0.06 -0.02
DH13-PO-05A 0.66 0.08 0.32
DH13-PO-09A 0.68 0.67 0.67
DH13-PO-16A 0.08 -0.01 0.04
DH12-WD-12A 0.07 0.00 0.04
DH12-WD-17A 0.37 -0.52 -0.04
i:ggoﬁg A'\;””e Rock  ['bH12-WD-25A 0.00 10.04 0.02
DH12-WD-27A 0.02 -0.04 -0.01
DH13-WD-02A 0.02 -0.05 -0.03
DH12-TMF-05A 0.38 -1.65 -0.24
DH12-TMF-20A 0.03 -0.02 0.00
DH12-TMF-23A 0.56 0.29 0.43
Proposed Tailings DH12-TMF-24A 0.29 0.04 0.20
Management
Facility (TMF) DH12-TMF-25A 0.08 -0.16 -0.11
DH12-TMF-27A 0.02 0.02 0.02
DH12-TMF-31A 0.55 -0.04 0.16
DH12-TMF-32A 0.14 -1.51 -0.49
Notes:

Negative values indicate downward vertical gradients.

Positive values indicate upward vertical gradients.

n/a: Groundwater level data unavailable

(1) Groundwater elevations provided in meters above sea level (masl)

(2) "Maximum (m)" represents the greatest upward, or least downward, vertical gradient observed in metres

December 4, 2013
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(3) "Minimum (m)" represents the greatest downward, or least upward, vertical gradient observed in metres
(4) "Average (m)" represents the average vertical gradient in metres

Vertical gradients were variable throughout the site as groundwater levels were strongly influenced by local
relief. Head differences between the deep and shallow wells at most nested monitoring locations were generally
less than 0.5 m, with downward gradients (recharging conditions) typically occurring at areas of higher elevation
and/or steeper topography and upward gradients (discharging conditions) typically occurring at the base of steep
slopes adjacent to low-lying wetlands and surface water features.

Recharging conditions were observed consistently at monitoring locations BH12-2 and DH12-TMF-32, and
occasionally at most other monitoring locations. As shown on Figure 3 and Figure 4, BH12-2 and DH12-TMF-32
are located at relatively high elevation and along steep slopes. The consistent downward hydraulic gradients
observed at these locations are typical of higher elevation lands adjacent to low-lying surface water features
and/or swampy areas where groundwater discharge is observed.

Consistent discharging conditions were observed at monitoring locations BH12-3, DH13-PO-05, DH13-PO-09
and DH12-TMF-23, and occasionally at a number of other locations. These monitoring well nests are generally
located in low-lying areas adjacent to higher topography and near surface water features. The consistent
upward hydraulic gradients observed at these locations are typical of lower elevation lands throughout the
Project site where groundwater recharge occurring on the surrounding higher elevation lands leads to
discharging conditions in the adjacent low-lying areas.

5.8 Groundwater Use

MOE records indicate there are two active PTTW within a 15 km radius of the Project site, both of which were
issued to Trelawney (now IAMGOLD) for dewatering of the Bates Shaft at the Chester Mine. Table 9 provides a
summary of details for the PTTW. PTTW locations are shown on Figure 13.
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Table 9: Summary of Active MOE PTTWSs within 15 km of Project Site

. . : UTM Location Maximum Limitations
Permit Client Issue Expiry
Number Name Date Date Purpose | Source Source ID Zone | Northin Eastin Volume | Volume | Hours | Days
9 91 wd) | wmin) | (hrsid) | (dly)
5103- I/lri(ramliiwr;% Ground- | Bates Shaft
ga 8/19/2010 | 7/31/2015 | Dewatering (Initial 17 5267300 | 432950 | 2725000 1892 24 45
88DHV4 Exploration water .
Dewatering)
Inc.
5103- I/I:‘remﬁgr;en):j | Ground- | Bates Shait
. 8/19/2010 | 7/31/2015 | Dewatering (Maintenance 17 5267300 | 432950 | 817632 568 24 365
88DHV4 Exploration water .
Inc. Dewatering)
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MOE Water Well Records indicated that there are six groundwater supply wells located within a radius of
approximately 15 km of the Site. Two of the wells, both drilled in 2010, are located on IAMGOLD property at the
Chester Mine, approximately 3 km to the east of the proposed open pit. One well, drilled in 1974, is indicated as
a domestic well. This well is located 5 km northeast of the Project site near Mesomikenda Lake and is the water
well for the IAMGOLD camp. Three wells are indicated as public supply wells and are located between eight
and 11 km southeast of the Site.

It should be noted that well locations stated on the Water Well Records may not reflect actual well locations due
to several factors including a shift in the mapping coordinate system between the commonly used NAD27 and
NAD83 datums. It is also noted that prior to 1988, there was no requirement to register shallow dug or owner
constructed wells. As such, there may be shallow overburden wells in the area that are not identified in the
Water Well Records.

A summary of the groundwater supply wells identified within a 15 km radius of the Project site is provided in
Table 10. Groundwater supply well locations are shown on Figure 13.
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Table 10: Summary of Ontario MOE Water Well Records within 15 km of Project Site

. Easting Northing . Date Reported Final Primary
Well ID | Zone | Township (NAD 83) | (NAD 83) Location Completed Stratigraphy Status Use
. 0 m to 15.24 m coarse
Approximately 10 km
5001241 | 17 | Invergarry | 435615.2 | 5259116 | southeast of the 1/24/1968 lfa”d’ 15d'24 mto2lm Watelr Public
roposed open pit ine sand, 21.m to Supply
P 22.25 m medium sand
Omto 3.96 m
Approximately 8 km boulders, 3.96 m to Water
5902074 17 Invergarry | 429265.1 | 5258401 | south of the proposed 4/29/1969 | 23.77 m medium Suopl Public
open pit sand, 23.77mto 25 m pply
gravel
Approximately 5 km g Traotg.iomlsrﬁnd’ Water
5903306 17 Chester | 434265.3 | 5268676 | northeast of the 11/18/1974 | I 10 1 | Domestic
roposed open pit gravel, 10.1 m to Supply
P 12.2 m grey rock
. 0 m to 0.3 m black
Approximately 11 km
5005782 | 17 | Vrooman | 436367 | 5257699 | southeast of the 711511988 | oA 0.3 me 23 m Watelr Public
roposed open pit rown sand, 7.3 m to Supply
P 117.7 m grey rock
Approximately 3 km east 0 m to 0.6 m brown Water
7143433 17 Chester 432996 5267321 ; 3/31/2010 | sand, 0.6 mto 130 m Domestic
of the proposed open pit Supply
grey rock
0 m to 24.4 m grey
sand and clay, 24.4 m
7146275 17 Timmins 432984 5267344 Approximately 3 km east 4/1/2010 to 26.8 m grey rock Water Domestic
Town of the proposed open pit and sand, 26.8 m to Supply

30.5 m grey rock and
clay
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6.0

SUMMARY OF BASELINE CONDITIONS

The following provides a summary of conclusions that are based on the baseline hydrogeological investigation
program:

Activities conducted during the 2012 to 2013 baseline hydrogeological investigation included:

®  sjte reconnaissance;

= drilling of 150 geotechnical/hydrogeological boreholes into the overburden and shallow bedrock;
= installation of groundwater monitoring wells (single and nested) at 62 locations;

= drilling of six angled drillholes into the deep bedrock within the proposed open pit;

= excavation of 260 test pits;

= |aboratory testing of overburden soil samples for particle size distribution;

= in-situ hydraulic conductivity testing (slug tests and packer tests) of overburden and bedrock;

= routine depth to groundwater measurements at approximately 50 monitoring well locations; and

installation and routine downloading of 20 data loggers to record water levels continuously.

The site is located in two subwatersheds, the Mollie River watershed and the Mesomikenda Lake
watershed. The Mollie River system generally flows southeast and east, discharging into Minisinakwa
Lake near the town of Gogama and eventually into Mattagami River. The Mesomikenda Lake system flows
generally northeastwards from the Project site, also discharging into Minisinakwa Lake and eventually into
Mattagami River. Additionally, the Arctic/Atlantic watershed divide is located immediately south of the
Project property, with the nearest boundary located southwest and more than 3.5 km from the proposed
open pit location.

The landscape is typical of glaciated terrain of the Canadian Shield, dominated by bedrock highs
interspersed with many lakes, connecting streams and low-lying swamps and wetlands. Topographic highs
are comprised of exposed bedrock or covered by thin topsoil and a veneer of glacial till. The intervening
lowlands are typically swampy, mantled with organic deposits (often peat) that overlie glacial till and less
frequently, glaciofluvial deposits at depth, often with minimal fines and a considerable cobble and boulder
component.

Overburden is relatively thin, generally less than 2 m thick to non-existent over bedrock highs. In low-lying
areas, overburden typically consists of up to 9 m of peat overlying fine grained and fine granular mixtures of
moraine deposits that in turn overlie coarse granular mixtures of moraine or glaciofluvial deposits overlying
bedrock. The overburden in these areas is typically greater than four metres thick and often greater than
10 m thick. The thicker overburden deposits do not form continuous pathways for groundwater flow; rather
these deposits are discontinuous and bounded by bedrock highs.

Lake bottom sediments observed in C6té Lake, Clam Lake, Three Duck Lakes (Upper) and two unnamed
lakes to the north and south of the proposed open pit ranged in thickness from 1.14 m to 16.76 m and were
generally comprised of silty organics overlying mixtures fine grained and fine granular materials overlying
coarse granular deposits.
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= In the area of the proposed open pit, the bedrock is comprised of: Tonalite (medium to coarse grained
intrusive that hosts the ore deposit); Diorite, Breccias, Diabase Dikes, Mafic Dikes, and Intermediate and
Felsic Dikes.

= The hydraulic conductivity of overburden throughout the Project site is highly variable. The coarse granular
materials are the most permeable; with a geometric mean hydraulic conductivity of approximately
5 x 10° m/s and a maximum of 2.5 x 10° m/s. The fine granular and fine grained materials displayed
geomean values of approximately 5 x 10° m/s and 1 x 10° m/s respectively. The hydraulic conductivity of
the coarse granular deposits displayed high values in the order of 2 x 10” m/s, which is typical of sand and
gravel mixtures.

m  The shallow bedrock (upper 10 m) is variably fractured with a geometric mean hydraulic conductivity of
1 x 107 m/s, with the fractured rock ranging up to a maximum of 3.4 x 10™ m/s and unfractured rock with a
low hydraulic conductivity of 1.0 x 10™ m/s. Within the area of the proposed open pit, where drilling has
been conducted to vertical depths of about 500 m, the frequency of fracturing generally decreases with
depth as does the hydraulic conductivity. Test data indicate that bedrock structure and rock type exert little
to moderate influence on the hydraulic conductivity.

m  The seasonal range of groundwater levels at most monitoring locations was less than 1.5 m. The depth to
groundwater was generally less than 1 mbgs, occasionally exceeding 2 mbgs at areas of higher elevation
and/or steeper topography. At lower elevations near wetlands and surface water features, groundwater
levels above ground are observed.

= Groundwater elevations observed between May 2012 and September 2013 ranged from over 397 masl to
less than 370 masl; generally declining to the northeast and southeast, consistent with the decline in lake
elevations across the site. Locally, groundwater flow is controlled by the local topography with flow from
recharge areas at higher elevation to discharge at nearby surface water features and wetlands. Regionally,
groundwater flow is inferred to be generally from the south-southwest to the north-northeast.

= MOE records indicated there are two active PTTW within a 15 km radius of the Project site, both of which
were issued to Trelawney (now IAMGOLD) for dewatering of the Bates Shaft at the Chester Mine. MOE
records also indicated that six groundwater supply wells are located within a radius of approximately 15 km
of the Project site.
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