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GEOCHEMISTRY, GEOLOGY AND SOILS TECHNICAL SUPPORT DOCUMENT
VERSION 2
PART A: INTRODUCTION

Version 1 of the Geochemistry, Geology and Soils Technical Support Document (TSD) was published on
February 15, 2013 as part of Osisko Hammond Reef Gold’s (OHRG) Draft Environmental Impact
Statement/Environmental Assessment (EIS/EA) Report.

The Draft EIS/EA Report underwent a seven-week public review comment period after which, on April 5, 2013,
OHRG received comments from the public, Aboriginal groups and the Government Review Team (GRT) seeking
clarification and requesting new information.

Approximately 20 comments regarding the Geochemistry, Geology and Soils TSD and components of the
EIS/EA Report were received from the GRT. Written responses were prepared for each comment and are
provided in Appendix 1.1V of the EIS/EA Report.

Version 1 of the Geochemistry, Geology and Soils TSD has not been revised. The methods used to define
baseline conditions and predict the potential effects of the Project are technically defensible and based on
standard industry practices. The conclusions and results presented in the Geochemistry, Geology and Soils
TSD are sound and have remained the same after consideration of comments received.

The EIS/EA Report has been revised and updated based on comments received. Version 2 of the Geochemistry,
Geology and Soils TSD is comprised of the following:

m Part A: Introduction

m Part B: Supplemental Information Package (attached) that provides additional detail on new work
undertaken related to the Geochemistry, Geology and Soils component and the information presented in
the Geochemistry, Geology and Soils TSD.

m Part C: Version 1 of the Geochemistry, Geology and Soils TSD. Part C was issued in February 2013,
and is available online on OHRG’s website; it has not been re-printed as part of this Version 2 of the
Geochemistry, Geology and Soils TSD. The Version 1 document should be reviewed within the context of
this Version 2 document, and associated updated information as presented in Part A or Part B should be
considered as correct should it differ from the information presented in Version 1.

A summary of the information found in Part B is provided below. Throughout the EIS/EA Report, unless
otherwise noted, all references made to the Geochemistry, Geology and Soils TSD are to Part C.

Part B: Supplemental Information

Several information requests from the Ontario Ministry of Environment and Environment Canada requested that
more detail and information be provided on several aspects of the geochemical assessment. In response to
these Information Requests, additional information was assembled and has been provided in the attached
Supplemental Information Package. The table below provides a summary of the additional information
requested and the corresponding document provided in the Supplemental Information Package.

Location of Information in the Supplemental

Additional Information Requested Information Package

Geochemical and mineralogical characterization of the | Response to Information Request EC-21
tailings
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GEOCHEMISTRY, GEOLOGY AND SOILS TECHNICAL SUPPORT DOCUMENT

VERSION 2

PART A: INTRODUCTION

Additional Information Requested

Location of Information in the Supplemental
Information Package

Representativeness of the composite tailings sample

Letter entitled “Geochemical Sample Representation”
(in response to MOE-GW-02)

Results from geochemical testing performed on the ore

Response to Information Request MOE-GW-03

Potential for elevated chromium concentrations based
on NAG test results

Response to Information Request MOE-GW-04

Geochemical characterization of the overburden

Response to Information Request EC-29 and
Attachment Geochemical Analytical Program — results
from overburden testing

Supplemental Information Provided in Part B

m Response to Information Request EC-21

m Letter: Geochemical Sample Representation, Hammond Reef Gold Project (Rev 0, November 21, 2013)

m Response to Information Request MOE-GW-03
m Response to Information Request MOE-GW-04

m Response to Information Request EC-29

m Letter: Geochemical Analytical Program, Hammond Reef Gold Project (Rev 0, December 4, 2013)

December 2013
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OSISKO HAMMOND REEF GOLD PROJECT EIS/EA
INFORMATION REQUEST RESPONSES

INFORMATION REQUEST - EC-21

Source: Environment Canada

Summary of Comment

The Proponent’s geochemical characterization of tailings is based on only one (1) tailings sample, which was
produced as an aggregate of many samples of the ore. Given the volume of tailings (231 Mt) that would be
generated from the processing of the ore, this is not an adequate coverage of the number of tailings samples.

The Proponent has not undertaken or provided the mineralogical information on the tailings samples.

In the EIS Guideline in Section 10.2.3.2 and in Section 9.1.1 Geology and Geochemistry it is specified the
Proponent will provide:

m representative lithologic descriptions including age, colour, grain size, mineralogy, physical strength,
hardness, weathering characteristics, depositional setting and correlations; and

m estimates of the potential for mined materials (including waste rock, tailings and low grade ore) to be
sources of ARD or ML.

Potential Environmental Effects

It is important to properly undertake the geochemical characterization of all waste materials that would be
generated by a mine. This characterization is critical to understanding the potential impacts that these waste
materials can have on water quality, and the mitigation measures that would need to be implemented to prevent
such impacts from occurring. This information is necessary to determine the significance of effects on the
environment of the proposed tailings disposal option.

Proposed Action

Provide a complete geochemical and mineralogical characterization of the tailings which:

m Consider more samples of the tailings as representative of the total volume of tailings that would be
generated, following the MEND (2009) guidelines;

m Consider both pre samples as well as post-metallurgical test samples for geochemical characterization;

m Consider both individual samples as well as composites of samples and run them for the geochemical
characterization.

m Describe the mineral phases present in the tailings;
m Describe the abundance of the mineral phases present in the tailings; and

m Indicate the relative proportion of sulphide and carbonate mineral phases in the tailings.

Reference to EIS

Geochemistry, Geology and Soil TSD 3.3.1.2 Tailings, page 28

o
? Golder _
Associates 1 Project No. 13-1118-0010



OSISKO HAMMOND REEF GOLD PROJECT EIS/EA
INFORMATION REQUEST RESPONSES

Response

Tailings are composed of the rock types described in the Geochemistry, Geology and Soils TSD as further
discussed in a letter to Osisko in response to MOE-NR-GW-02, which can be found in the Supplemental
Information package of the Geochemistry, Geology and Soil TSD. Only gold is removed in the process, thus the
tailings and rock are essentially the same. For all rock types expected to be encountered in the tailings ample
information is provided with respect to that as indicated in the EIS Guideline in Section 10.2.3.2 and in Section
9.1.1 Geology and Geochemistry:

m Representative lithologic descriptions (Section 2.0 of the Geochemistry, Geology and Soils TSD) — these
are the same as those of the waste and ore.

m Age — (Geological age range is provided in Section 2.0 of the Geochemistry, Geology and Soils TSD) — the
age of the minerals is the same as that of the ore.

m Colour — provided in geochemical sample descriptions (Appendix A of the Geochemistry, Geology and
Soils TSD) — the colour of the minerals will be the same as those of the host rocks.

m Grain size — not relevant for bedrock — provided for tailings in Geochemistry, Geology and Soils TSD
Appendix 2.VI, Attachment 2.VI.1 “Final Data Report: Tailings Mineralogy, Geochemistry and Grain Size —
Hammond Reef Gold Project — April 2012”.

m  Mineralogy — provided in Appendix 2.1V of Geochemistry, Geology and Soils TSD.

m Physical strength, hardness, and weathering characteristics — these factors are more relevant for
engineering design and for geochemical conditions when evaluating mines in tropical regions, or
sedimentary deposits and are generally noted only when the lack of physical strength may lead to
geochemical implications for the deposit. For the rock types encountered in this deposit Bedrock types of
the Canadian shield such as the tonalities, granites and altered granites found within this deposit the rocks
are typically indurate and do not rapidly weather. The hardness of the rock types encountered is typically
between about 5 and 7 on the Mohs scale, however the hardness of individual mineral grains within the
rock type will vary.

m Depositional setting and correlations — this is provided in Section 2.0 of the Geochemistry, Geology and
Soils TSD.

m Estimates of the potential for mined materials (including waste rock, tailings and low grade ore) to be
sources of ARD or ML — these are provided in the Geochemistry, Geology and Soils TSD, and in the
Supplemental Information Package of the Geochemistry, Geology and Soil TSD. To summarize, the waste
rock, tailings, low grade ore, and open pit walls are expected to be non-acid generating with excess
neutralizing capacity for all rock types and lithologies encountered on site. Metal leaching potential is
expected to be low as indicated in the Geochemistry, Geology and Soils TSD, and as evaluated for the site
conditions and project description in the Site Water Quality TSD.

The questions presented in this information request are further addressed as follows:

Q: “Consider more samples of the tailings as representative of the total volume of tailings that would be
generated, following the MEND (2009) guidelines;”

=
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OSISKO HAMMOND REEF GOLD PROJECT EIS/EA
INFORMATION REQUEST RESPONSES

A: The tailings sample was generated from a set of ten variable Metallurgical (Met) samples each of which was
tested individually, the results of which are provided in the Supplemental Information Package of the
Geochemistry, Geology and Soil TSD. The ABA results show that regardless of the location within the deposit,
the sulphide-sulphur contents of the samples were generally low, ranging from 0.09 to 0.35 wt% as S. The
CaNPR values ranged from 5.8 to 62 t CaC03/1,000 t. Each of the individual samples, as well as the composite
sample, are classified as non-acid generating with excess neutralization potential according to the MEND (2009)
and AMIRA (2002) guidelines. It should be noted that at this stage of the project there is very little actual tailings
available for testing. As stated in MEND (2009), Section 8.2 “Prior to mining, the choice of material to sample is
often restricted to drill core and to metallurgical testing for tailings”; and , “Limitations in the availability and
accessibility of materials to be sampled need to be considered in the design of a sampling program”.

Q: Consider both pre samples as well as post-metallurgical test samples for geochemical characterization;

A: These have been considered. Gold makes up very little of the overall rock (less than 1 g/t or 1 part per
million), therefore the post-metallurgical tailings samples and the pre-metallurgical tailings samples are expected
to be essentially the same, although the post metallurgical samples are expected to be more homogeneous.
Additional discussion regarding sample representativeness and processing is provided in the Supplemental
Information Package of the Geochemistry, Geology and Soil TSD. It is expected that during operations
additional geochemical monitoring of post-metallurgical tailings will be conducted.

Q: Consider both individual samples as well as composites of samples and run them for the geochemical
characterization.

A: This has been considered. In addition to the metallurgical samples, several of the waste rock samples
contained some higher grade material that could be considered ore if it occurred in closer proximity to larger ore
zones. These samples were tested and were sampled from the drillholes BR-165; BR-167; BR-164, BR-166 and
BR-169. Table 1 presents these waste rock sample IDs. The results from these samples are included in
Appendix 2.111 of the Geochemistry, Geology and Soils TSD and are similar to the overall waste rock and tailings
results.

=
? Golder _
Associates 3 Project No. 13-1118-0010



OSISKO HAMMOND REEF GOLD PROJECT EIS/EA
INFORMATION REQUEST RESPONSES

Table 1: Comparison of ABA and NAG Test Results for Higher Grade Waste Rock, Tailings and Overall Waste Rock Samples.

Sulphur Species Potentials (@) @ | NAG®
Samples (wt %) Carbonate | (t cac0O4/1,000t) NPR CaNPR oH
(wt %) (ratio) | (ratio)
Total | Sulphate | Sulphide NP® [ AP® [ canp® (s.u)
Higher Grade Waste Rock Samples
Drill Hole ID Sample ID
BR-164 2010-HR-103 | 0.019 | 0.02 <0.01 2.67 49.9 | 0.31 | 44 161 143 10.95
2010-HR-014 | 0.009 | <0.01 <0.01 0.539 15.8 | 0.31 |9 51 29 8.01
BR-165 2010-HR-016 | 0.022 | <0.01 0.02 1.01 27 0.62 | 17 43.5 27 8.73
2010-HR-021 | 0.124 | 0.02 0.11 1.36 33.3 1333 |23 10 6.8 10.75
BR166 2010-HR-093 | 0.03 0.03 <0.01 3.18 49.7 | 0.31 | 53 160 170 10.57
2010-HR-096 | 0.012 | 0.01 <0.01 2.41 455 | 0.31 | 40 147 129 10.95
2010-HR-072 | 0.005 | <0.01 <0.01 2.30 447 10.31 | 38 144 123 11.2
BR-167 2010-HR-073 | 0.005 | <0.01 <0.01 0.574 15 0.31 | 10 48.4 31 8.3
BR-169 2010-HR-077 | 0.114 | 0.05 0.07 2.16 44 219 | 36 20.1 16 11.01
Tailings Sample
SGS Lakefield 0.175 | 0.08 0.09 4.84 76.6 | 2.85 | 80 27 28 11.14
Overall Waste Rock Samples - Average by Lithology
Fine Grained Granite (n = 16) 0.03 0.02 0.02 43 75 0.59 | 72 143 127 11
Chloritic Granite (n = 31) 0.04 0.02 0.02 2.9 54 0.76 | 48 135 120 11
Tonalite (n = 30) 0.04 0.02 0.03 1.5 33 093 | 24 76 55 10
Altered Granitoid (n = 8) 0.04 0.03 0.01 25 45 0.43 | 41 120 112 10
Pegmatite (n = 11) 0.04 0.02 0.03 2.1 41 0.79 | 35 71 55 10
Mafic Dyke (n = 9) 0.06 0.04 0.03 6.3 116 | 0.93 | 105 228 209 11
Chiloritic Granite Porphyry (n = 5) 0.05 0.03 0.02 54 91 0.67 | 90 195 196 11
Minor Units (n = 13) 0.06 0.02 0.05 34 62 14 56 189 173 10

Notes:

(a) NP = neutralization potential; AP = acid potential; CaNP = carbonate neutralization potential; NPR = neutralization potential ratio; and CaNPR = carbonate neutralization
potential ratio; and NAG = net acid generation.
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OSISKO HAMMOND REEF GOLD PROJECT EIS/EA
INFORMATION REQUEST RESPONSES

Q: Describe the mineral phases present in the tailings; Describe the abundance of the mineral phases present
in the tailings.

A: The mineral phases present in the tailings are the same as those of the waste rock and ore and are
described in detail in Section 2.0 of the Geochemistry, Geology and Soils TSD. Additional information on the
mineralogy of the tailings specifically including abundances is provided in Geochemistry, Geology and Soils TSD
Appendix 2.VI, Attachment 2.VI.1 “Final Data Report: Tailings Mineralogy, Geochemistry and Grain Size —
Hammond Reef Gold Project — April 2012”.

Q: Indicate the relative proportion of sulphide and carbonate mineral phases in the tailings.

A: This is provided in the Supplemental Information Package of the Geochemistry, Geology and Soil TSD,
including the range present in the metallurgical samples, and combined composite sample.

References

AMIRA (AMIRA International Ltd.). 2002. ARD Test Handbook — Prediction and Kinetic Control of Acid Mine
Drainage. Environmental Geochemistry International Pty. Ltd. and lan Wark Institute, University of South
Australia.

MEND (Mine Environment Neutral Drainage). 2009. Prediction Manual for Drainage Chemistry from Sulphidic
Geologic Materials. MEND Report 1.20.1. Mining Environment Neutral Drainage Program, Natural
Resources Canada. December 2009.
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November 21, 2013 Project No. 13-1118-0010

DOC No. : 006 (REV 0)

Ms. Alexandra Drapack
Osisko Mining Corporation
155 University Avenue
Suite 1440,

Toronto, Ontario.

M5H 3B7

RE: GEOCHEMICAL SAMPLE REPRESENTATION, HAMMOND REEF PROJECT

Dear Ms. Drapack

This letter provides information related to the representativeness of ore, tailings and waste rock samples, and
testing procedures used on the tailings and waste rock samples. Additional information is provided in the
Geochemistry Geology and Soils TSD, and is expected to be presented in the feasibility study for the project,
when released. Excerpts from metallurgical and geological reports that will be referenced or become part of the
feasibility study, and a summary of the geochemical testing program that was performed on the waste rock and
tailings generated by Osisko (SGS Lakefield and Ounpuu) for the Osisko Hammond Reef Gold (OHRG) Project
are provided.

Given that only gold will be removed from the mined ore, the tailings will be reflective of the blended ore.
Blending of the ore will be required to provide a consistent “head grade” to the mill for processing, hence the
tailings are expected to be relatively homogeneous in nature. The tailings composite sample as tested
represents the best estimate of the overall tailings composition; however, results from additional sample testing
which help define the variability of the deposit, and which have been used to develop the overall tailings
composite sample are provided herein.

Gold Emplacement and Geological Makeup of Overall Deposit, Ore and Waste Zones

To understand if the tailings are representative, it is first necessary to have knowledge of the deposit geology,
and rock types of tailings and waste materials. This information is typically made available in the feasibility study
for the project, however given that the feasibility study has not yet been released at the time of writing this letter,
some relevant portions are provided herein.

The deposit rock, waste rock, and tailings distribution by percentage rock type is presented in Table 1. The
dominant rock types are tonalite, chloritic granite, and altered granite.
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Ms. Alexandra Drapack 13-1118-0010
Osisko Mining Corporation November 21, 2013

Table 1: Rock Type Distribution for Deposit, Waste Rock and Tailings.

Rock Distribution (%)
Deposit®
Rock Type® Waste Rock 'cl':ailings .
West Pit East Pit samples™ S;,mg%te
Chiloritic Granite (n = 31) 14% 19% 25% 5%
Tonalite (n = 30) 28% 6% 24% 10%
Fine Grained Granite (n = 16) 16% 16% 14% -
Pegmatite (n = 11) 12% 9% 9% 35%
Mafic Dyke (n = 9) 3% 6% 7% 5%
Altered Granitoid (n = 8) 8% 19% 6% 35%
Chloritic Granite Porphyry (n =5) 8% 13% 4% -
Minor Units® (n = 13) 11% 12% 11% 10%

Notes:
"-" dash indicates that the Tailings Composite sample does not contain the specified rock type.

“

(a) Rock type includes the total sample number for waste rock samples (indicated by “n=") for each lithology type.(b) Results will be
presented in the pending 2013 Feasibility Study Report.

(c) Results presented in the Geochemistry, Geology and Soils TSD.

(d) Estimated based on Mike Ounpuu, personal communication, April 20, 2012.

(e) Includes aplite, diorite, gneiss, sheared mafic unit, sheared granitoid, tectonized-sheared vein zone, quartz vein zone, sericite schist,

chlorite schist, ankeritized dyke and intermediate dyke.

Gold was introduced into the Hammond Reef Deposit probably during the late Archean (Neoarchean)
hydrothermal or metamorphic episode, along with pyrite and accessory sulfides and tellurides (Geochemistry,
Geology and Soils TSD). The gold occurs within the mineralized zone as free grains on mineral surfaces
concentrated along micro-fractures and quartz veins within the altered granitic rock. The boundary of the ore
zone is defined by grade which roughly corresponds to the degree of brecciation and quartz stockwork veining
within the altered granitoid (Hydrogeology TSD). The association of gold with fracture infilling has resulted in the
overall deposit rock types being the same in either ore zones or waste zones; however, ore zones are
differentiated by slightly more fracturing resulting in the occurrence of more sulphide and gold.

Where mineralization occurs, the ore (and tailings) is predominantly composed of quartz with lesser percentages
of chlorite, calcite and sericite with less than about 0.3% pyrite by weight with trace amounts of galena,
chalcopyrite, sphalerite, pyrrhotite, bornite, chalcocite and native gold. Telluride, strometerite and molybedenite
have also been identified. Neutralizing minerals include carbonate ranging from 2.6 to 20% overall. The veins
and stockwork are generally composed of quartz, carbonate (ankerite-calcite), chlorite and sulfides. The
aluminosilicate mineral potassium feldspar is a component of the tonalite that will occur in the pit faces and the
waste rock (Geochemistry, Geology and Soils TSD).

As can be observed in Table 1, the same lithologies and rock types are represented and occur within the overall
deposit, waste rock samples, and tailings composite sample. Of note is that the ore zone is expected to contain
slightly higher amounts of pegmatite and altered granite relative to the waste materials which is consistent with
expectations due to gold emplacement mechanisms in these units; however, samples from all rock types and
alterations are represented within the data set for waste rock. With regard to the tailings, the metallurgical
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Ms. Alexandra Drapack 13-1118-0010
Osisko Mining Corporation November 21, 2013

composite sample primary rock types are considered reasonable for use in evaluating deposit variability, and for
preparation of the tailings composite sample.

Tailings and Ore Sample Representativeness

In 2009, ten (10) individual drillhole composite samples (BR-2, BR-13, BR-23, BR-28, BR-64, BR-67, BR-68, BR-
87, BR-88 and BR-102) were collected from various locations in the deposit (Brett, 2009). Several composite
samples (A-Zone, 41-Zone, Master, LG A-Zone Variability, HG A-Zone Variability and EHG Variability
composites) were created from these 10 drillhole composites in the following manner:

m The A-Zone composite was created from six drillhole composites from the following drill holes: BR-28, BR-
64, BR-68, BR-87, BR-88 and BR-102;

m The 41-Zone composite was created from three drillhole composites from the following drill holes: BR-02,
BR-13 and BR-23;

m The Master composite (2009) sample was created from 78% A-Zone composite and 22% 41-Zone
composite. LG (low grade) A-Zone Variability Composite was created from drillhole composites BR-28, BR-
87 and BR-102;

m HG (high grade) A-Zone Variability Composite was created from drillhole composites BR-64, BR-68 and
BR-88; and

m EHG (extreme high grade) Variability Composite was created from drillhole composites BR-13, BR-23, BR-
28, BR-64, BR-68, BR-87 and BR-102.

Acid base accounting (ABA) and net acid generation (NAG) testwork was carried out at the SGS analytical
laboratory in Lakefield, Ontario (SGS) on 9 of the 10 individual drill hole composites (BR-2, BR-13, BR-23, BR-
28, BR-64, BR-67, BR-87, BR-88 and BR-102) as well as the Master Composite, LG A-Zone Variability
Composite, HG A-Zone Variability Composite and the EHG Variability Composite samples.

The methodology performed on the samples included a modified Sobek method (Sobek et al. 1978) that
comprised of analysis for paste pH, sulphur species, acid potential (AP), neutralization potential (NP) and carbon
species (total carbon, carbonate content and organic carbon content). The NAG testing was performed as per
AMIRA (2002) and Miller et al. (1997). Further details on the ABA and NAG test methods are included in the
“Geochemical Characterization” section below. Carbonate NP was calculated as per MEND (2009). Acid
generation potential is commonly interpreted according to the ratio of NP to AP, referred to as the neutralization
potential ratio (NPR), and the ratio CaNP to AP, referred to as the carbonate neutralization potential ratio
(CaNPR) as per the guidelines recommended by Mine Environment Neutral Drainage (MEND) (2009) (see
Table 2).

Table 2: Acid Generation Potential Criteria

Acid Generation Potential Criteria Comments

Potentially Acid Generating NPR/CaNPR < 1 Potentlally acid generating unless sulphide minerals are
non-reactive.

Uncertain NPR/CaNPR < 2 Eossmly acid generating if NP is msufﬁuently reactive or
is depleted at a rate faster than sulphides.

Non-Acid Generating 2 <NPR/CaNPR | Not expected to generate acidity.
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Ms. Alexandra Drapack 13-1118-0010
Osisko Mining Corporation November 21, 2013

Table 3 provides a detailed description of proportion and lithology of the individual samples and the composite
samples as well as the results and interpretation of the geochemical characterization tests.

The ABA and NAG results show that regardless of the location within the deposit, the sulphide-sulphur contents
of the samples were generally low, ranging from 0.09 to 0.42 wt% as S. The CaNPR values ranged from 4.2 to
24.6 t CaCO3/1000 t. Each of the individual samples, as well as the composite sample, are classified as non-
acid generating with excess neutralization potential according to the MEND (2009) and AMIRA (2002)
guidelines.
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Table 3: Location, Lithology, Acid Base Accounting and Net Acid Generation Test Results for 2009 Ore and Composite Samples

Net Acid
Collar location Acid Base Accounting Generation
Parameter From | T8 | Lithology ID® Total . Total Carbonate Fiﬁ:\TtlllTG-
(m) (m) Paste pH NP@ AP@ NPR® | caNPR@ Sulphate | Sulphide Carbonate
Zone | Section Easting | Northing Sulphur Carbon NP pH
s.u. t CaC03/1000t | tCaCO3/1000t ratio ratio % % % % % % s.u.
Drill Hole Composites
BR-2 41 3470E | 613783.11 | 5422056.3 | 145 191 11, 20, 50 9.31 73.2 5.43 135 14.0 0.16 <0.01 0.17 1.02 4,55 75.8 10.8
BR-13 41 3370E | 613613.95 | 5422128.9 | 405 126 20, 32, 33, 34 9.23 70.4 6.59 10.7 10.7 0.33 0.12 0.21 0.98 4.23 70.5 10.1
BR-23 41 3270E | 613543.79 | 5422052.9 | 63 139.5 20, 33, 40, 60 9.23 102 451 22.6 24.2 0.26 0.12 0.14 1.47 6.56 109.4 10.1
BR-28 A 1820E | 612237.07 | 5421397.1 | 21.5 | 1025 20, 33, 34, 40 9.15 51.2 4.41 11.6 11.8 0.26 0.11 0.14 0.72 3.11 51.8 10.1
BR-64 A 1670E | 612220.71 | 5421160.8 | 91.5 | 292.5 | 11, 15, 20, 32, 40 9.29 59.8 6.42 9.3 8.8 0.35 0.14 0.21 0.84 3.40 56.7 10.6
BR-67 A 1670E | 611838.62 | 5420825.7 | NR NR NR 9.36 71.3 5.27 135 13.1 0.43 0.26 0.17 0.96 4.13 68.8 10.9
BR-68 @ A 1800E | 612374.18 | 5421187.2 | 141 | 2565 13, 15, 40 - - - - - ] - - ] ] ] .
BR-87 A 1420E | 611912.97 | 5421162.9 | 3.74 | 885 12, 15, 20 9.37 46.9 3.23 14.5 13.8 0.35 0.25 0.1 0.60 2.67 44.5 10.9
BR-88 A 1420E | 611985.14 | 5421059.7 | 160.5 | 252 20 9.6 37.8 4.68 8.1 7.6 0.37 0.22 0.15 0.50 2.13 35.5 10.3
BR-102 A 1670E | 612149.06 | 5421258 | 6.52 | 213 20, 33, 40 9.47 53 471 11.3 10.9 0.26 0.11 0.15 0.70 3.08 51.3 10.9
Zone Composites
A-Zone ® A 9.12 57.7 5.09 11.3 11.3 0.31 0.14 0.16 0.85 3.46 57.7 10.3
41-Zone © 41 9.39 85.2 3.54 24.0 24.6 0.39 0.28 0.11 1.17 5.22 87.0 9.8
'c\:/lgrs]:ggsite"’) Aj‘lnd 9.32 66.3 7.8 8.5 7.4 0.31 0.1 0.3 0.93 35 57.8 10.6
Grade Composites
LG A-Zone ® A 9.05 55.9 2.83 19.7 18.8 0.19 0.1 0.09 0.75 3.19 53.2 10.5
HG A-Zone ® A 9.31 54.8 7.22 7.6 7.0 0.45 0.22 0.23 0.74 3.05 50.8 10.2
EHG® 41 9.07 71.2 13.00 5.5 4.2 0.80 0.38 0.42 1.02 3.26 54.3 9.3
Notes:
| 0.1 | - Non-Potentially Acid Generating (Non- PAG), according to MEND (2009) guidelines.

(a) Acid base accounting (ABA) and net acid generation (NAG) testing were not conducted on the drill composite sample BR-68.
(b) See text for details of sample composition for the composite samples.
(c) Description of the lithology ID codes is as follows: 11- fine grained granite; 12- contaminated granite; 15 - chloritic granite porphyry; 20 - altered granitoid; 32- sheared granitoid; 33 - chlorite schist; 34 - tectonized-sheared vein zone/brecciated pegmatite; 40 - pegmatite; 50 - mafic dyke; 60 -

intermediate dyke.

(d) NP = neutralization potential; AP = acid potential; NPR = neutralization potential ratio; and CaNPR = carbonate neutralization potential ratio.
A dash "-" indicates that no data was reported. A triple dash "---" indicates that the data is presented in the Brett Resources Inc., 2009. An investigation of gold recovery from Hammond Reef Project samples, Project 11734-002 — Final Report. "NR" indicates that no information was recorded.
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In 2011, a tailings composite sample was created from 10 Metallurgical (Met) Composite samples, obtained from
across the ore deposit and selected based on the type and degree of alteration, which is correlated to the
expected ore composition as determined from the overall deposit assay database (to be described as part of the
feasibility study report) (Ounpuu, 2011). The samples were selected to evaluate variability within the deposit,
which would then be used to provide an expected head grade sample based on the relative proportions of the
materials expected to be milled and processed. The combined sample provides the expected tailings that are to
be deposited at the site (Geochemistry, Geology and Soils TSD). Partial ABA testing was carried out on all ten
samples at SGS which included the reporting of sulfide sulfur (%), carbon dioxide (%). The acid potential (AP),
carbonate neutralization potential (CaNP) and CaNP ratio to AP (CaNPR) were calculated based on this
information. Table 4 provides a detailed description of proportion and lithology of the individual samples that
comprise the 10 Met Composite samples and the results and interpretation from the partial ABA testwork. The
general composition by rock type of the ore and tailings composite sample is presented in Table 1. Figure 1
presents the plan-view of the Hammond Reef Deposit, showing the location of the Met composite sample
drillholes and waste rock sample locations.

The ABA results show that regardless of the location within the deposit, the sulphide-sulphur contents of the
samples were generally low, ranging from 0.09 to 0.35 wt% as S. The CaNPR values ranged from 5.8 to 62 t
CaC03/1000 t. Each of the individual samples, as well as the composite sample, are classified as non-acid
generating with excess neutralization potential according to the MEND (2009) and AMIRA (2002) guidelines.
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Table 4: Location, Lithology and Acid Base Accounting Results for the Metallurgical Composite Samples

Tailings St From | To Sulphide-Sulphur AP®) canpP®

g::nr:;)lzsite Drillhole ID one Section Easting Northing m) (m) Lithology D@ th % as Sp) CO, (%) (t CaCO3 /1000t) (t CaCO3 /1000t) CaNPR®
Met Comp 1 207 A 1795 E 612359.8 5421169.5 152.8 177.4 20,40 0.28 3.4 8.8 78 8.9
Met Comp 2 207 A 1795 E 612359.8 5421169.5 321 350 20,40 0.25 3.4 7.8 77 9.8
Met Comp 3 220 A 1420 E 612040 5420972.6 7 28 40,20,18 0.21 3.1 6.6 71 11
Met Comp 4 220 A 1420 E 612040 5420972.6 28 52 18 0.11 3.2 3.4 72 21
Met Comp 5 220 A 1420 E 612040 5420972.6 68.8 86.7 20 0.09 2.6 2.8 60 21
Met Comp 6 220 A 1420 E 612040 5420972.6 166 187 50,40 0.33 2.9 10 65 6.3
Met Comp 7 240 A 1770 E 612067.5 5421388.6 8.5 30.8 13, 20,40 0.24 3.4 7.5 76 10
Met Comp 8 240 A 1770 E 612067.5 5421388.6 58 81.6 20,40,35 0.35 2.8 11 63 5.8
Met Comp 9 248 41 3420 E 613663 5422151 72 86.5 30,34 0.23 20 7.2 448 62
Met Comp 10 257 41 3160E 613501 5421935 171 197 20,40 0.2 4.0 6.3 90 14

Notes:
0.1 - Non-Potentially Acid Generating (Non- PAG), according to the MEND (2009) guidelines.

(a) The description of the lithology ID codes is as follows: 13 - chloritic granite; 18 - tonalite; 20 - altered granitoid; 30 - sheared mafic unit; 34 - tectonized-sheared vein zone/brecciated pegmatite; 35 - ankeritized dyke; 40 - pegmatite; 50 - mafic dyke.

(b) AP = acid potential; CaNP = carbonate neutralization potential; and CaNPR = carbonate neutralization potential ratio.
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Processing of ore will include crushing, grinding, flotation, cyanidation-leaching, carbon-in-pulp gold recovery,
gold elution, gold electro-winning, smelting using an induction furnace, cyanide destruction and tailings recovery.
The gold recovery process will begin with crushing and grinding of the ore, to produce bulk pyrite-bearing gold
concentrates that will undergo flotation. The flotation process will be optimised based on the gold recovery and
sulphide content to produce gold using head feed with relatively uniform sulphide/gold concentrations, therefore
it is not expected that the sulphide content of the tailings will materially change from those values used in the
metallurgical samples.

The rougher flotation concentrates (comprising less than 10% of the overall ore processed) will be reground and
then subjected to cyanidation to leach out the gold, while the flotation tailings (greater than 90% of materials) will
bypass the cyanide circuit and be sent directly to the thickener. The cyanide residues generated from the leach
tests completed on flotation concentrates will be combined with the flotation tailings in the thickener and
discharged to the tailings facility. The solubilised gold will be recovered from the cyanide solution via the carbon-
in-pulp process, followed by electro-winning and subsequent smelting in an induction furnace to produce gold
doré bars.

Based on the process description, the ore and tailings will not be materially different given that the only product
expected to leave the site as a result of processing is gold. All the other components of the ore will end up in the
tailings in a much more homogenized manner compared to the ore given that the ore will undergo crushing and
grinding before being processed, and that a relatively consistent gold and sulphide content will be required to
ensure that the process plant runs efficiently.

Waste Rock Sample Representativeness

The waste rock sampling program included the collection of 123 samples of various rock types as identified in
Appendix A of the Geochemistry, Geology and Soils TSD. Dirill holes were selected for sampling based on both
lithologies logged, and spatial and stratigraphical representativeness using cross sections and plan views
provided by OHRG. Some of the waste rock samples that underwent testing, were sampled from drillholes BR-
165, BR-167, BR-164, BR-166 and BR-169, that contained higher grade material and consequently could be
considered ore if they occurred in closer proximity to larger ore zones. Table 5 presents the waste rock sample
IDs that contain this higher grade material.

Table 5: Waste Rock Sample IDs of Higher Grade Material

Drill Hole ID Sample ID
BR-164 2010-HR-103

2010-HR-014
BR-165 2010-HR-016

2010-HR-021

2010-HR-093
BR-166

2010-HR-096

2010-HR-072
BR-167

2010-HR-073
BR-169 2010-HR-077
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Table 6 presents the drillhole ID and location from which waste material was sampled. A complete list of
samples including sample descriptions description of lithology, colour and texture are provided in Appendix A of
the Geochemistry, Geology and Soils TSD. Figure 1 presents the plan-view of the Hammond Reef Deposit
showing the location of the waste rock sample drillholes. A typical cross section of a drill hole (BR-162)
indicating the location of the waste rock sample intervals is presented in Figure 2.  Additional discussion of
regional geology including lithology, and features such as fractures is provided in Section 2 of the Geochemistry
Geology and Soils TSD and in the Hydrogeology TSD.

Table 6: Waste Rock Sample List

Collar location _
Drillhole ID From (m) To (m) ILE')ESO'OQV
Zone Section Easting Northing
_ . 18, 50, 11,
BR-182 [n=13] Mitta 1870 E 612437.2 | 5421196 8 178.3 13, 16. 40
_ . 18, 50, 40,
BR-165 [n=15] Mitta 2070 E 612623.8 | 5421281 3 212.45 34 11, 20
BR-164 [n=4] Mitta 2320 E 612773.1 | 5421506 103.9 128 11, 40, 13
BR-162 [n=4] A 1820 E 612400.7 | 5421156 20 140 ;8 17,18,
BR-171 [n=11] A 2120 E 612651 5421355 14 153 ig 1476 45,
BR-167 [n=7] A 2220 E 612691 5421430 3 393 ig 13,18,
BR-226 [n=7] A 1470 E 612062.1 | 5421037 3 82 13, 20, 15
BR-261 [n=5] A NR 612469 5420783 3 52 18, 40, 50
BR-275 [n=4] A NR 612096 5420988 2 135 13, 30, 20
_ 20, 13, 50,
BR-304 [n=12] A NR 611915.5 | 5420719 0 146.5 34, 18 40
18, 40, 13,
BR-334 [n=15] A NR 612063.8 | 5420853 6 173 60, 50, 15,
11
BR-329 [n=2] A NR 612230 5420966 30 104 13
BR-169 [n=8] 41 3295 E 613559.3 | 5422084 2 70 ﬁ 34,13,
BR-166 [n=5] 41 2945 E 613312.8 | 5421811 6.8 52 20, 11
BR-173 [n=6] 41 3245E | 613566.1 | 5421983 3.4 68 ig écl) 50,
BR-176 [n=1] 41 3270 E 613571.7 | 5422013 4.4 12.6 13

S 1
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Collar location _
Drillhole ID From (m) To (m) :_gt(gology
Zone Section Easting | Northing
BR-170 [n=4] 41 NR 613833.4 | 5421888 12 102 ig 18, 32,
Notes:

"NR" indicates that the information was not recorded.

"n" denotes the number of samples collected from each specific drillhole.

(a) The description of the lithology ID codes is as follows: 13 - chloritic granite; 18 - tonalite; 20 - altered granitoid; 30 - sheared mafic unit;
34 - tectonized-sheared vein zone/brecciated pegmatite; 35 - ankeritized dyke; 40 - pegmatite; 50 - mafic dyke.

GEOCHEMICAL CHARACTERIZATION

Geochemical testing (static testing and humidity cell testing) was conducted on the waste rock and processed
tailings composite samples. Ore samples underwent some static geochemical testing prior to being processed
into tailings.

The geochemical tests that were conducted on the waste rock and tailings samples have been presented in
Section 3.3.2 of the Geochemistry, Geology and Soils TSD. The geochemical test results have been presented
in Section 3.5 of the Geochemistry, Geology and Soils TSD. Testing of the waste rock samples was conducted
at SGS Canada Inc., Lakefield, Ontario (SGS Lakefield), and testing of the tailings composite sample was split
and conducted at both SGS Lakefield and Lakehead University (Lakehead) for QA/QC purposes and to verify
analytical results.

The testing program conducted includes the test work indicated below. Method references are also provided.
As indicated in MEND (2009) and ICARD (2011), the program must be appropriate and should be tailored to the
deposit and project. This was considered in the program plan, implementation and result analyses as described
herein and in the EIS/EA.

Specific test methods are described in Section 3.3.2 of the Geochemistry, Geology and Soils TSD, and included
the following:
Geochemical static testing — performed on solids of all waste rock and tailings samples:

m  Whole rock analysis for major oxides (Al,Os, CaO, Cr,03, Fe,03, K,O, MgO, MnO, Na,O, P,0s, SiO,, TiO,,
V,0s) by borate fusion/X-ray fluorescence (XRF).

m Trace metal analysis for aluminum, arsenic, antimony, barium, beryllium, bismuth, cadmium, calcium,
chromium, cobalt, copper, iron, lead, lithium, magnesium, manganese, molybdenum, nickel, phosphorus,
potassium, selenium, silver, sodium, strontium, tin, titanium, thallium, uranium, vanadium, yttrium and zinc.

m Acid-base accounting (ABA) by sulphide and carbonate content and by the modified Sobek method
(Sobek et al. 1978) which includes analysis for paste pH, sulphur species, acid potential (AP), neutralization
potential (NP), carbon species (total carbon, carbonate content and organic carbon content) and carbonate
neutralization potential (CaNP).

m Net acid generation (NAG) performed according to the method recommended by AMIRA (2002) and
Miller et al. (1997) to determine the acid generation and metal leaching potential of rock in oxidizing
conditions. The results of the NAG test are used to assess the potential of a material to produce acidity
after a period of exposure and weathering. NAG leachate water quality analyzed after complete oxidation
of reactive sulphides by the addition of hydrogen peroxide. The NAG leachate was analyzed for:
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= pH, alkalinity, acidity, conductivity, sulphate, chloride, ICP metal scan (including aluminum, arsenic,
antimony, barium, beryllium, bismuth, boron, cadmium, calcium, chromium, cobalt, copper, iron, lead,
lithium, magnesium, manganese, molybdenum, nickel, potassium, silver, sodium, strontium, tin,
uranium, vanadium, zinc) and mercury by CVAAS.

Shake flask extraction (SFE) test (ASTM D3987) performed according to ASTM (2006) and modified to a
4:1 liquid to solid ratio, to determine the acid generation and metal leaching potential due to the interaction
with meteoric water. The SFE leachate was analyzed for:

= pH, alkalinity, acidity, conductivity, sulphate, chloride, ICP metal scan (including aluminum, arsenic,
antimony, barium, beryllium, bismuth, boron, cadmium, calcium, chromium, cobalt, copper, iron, lead,
lithium, magnesium, manganese, molybdenum, nickel, potassium, silver, sodium, strontium, tin,
uranium, vanadium, zinc) and mercury by CVAAS.

Mineralogical analysis by X-ray diffraction (XRD) using the Rietveld method and petrographic analysis of
polished thin sections.

Tailings process water quality analyses:

m Aging tests on the water associated with the tailings were performed. The sample of Day O process water,
as well as the process water that was shipped with the tailings solids was sampled on days 0, 7, 15 and 29.
These samples were tested for the following:
= pH, alkalinity, conductivity, acidity, thiosalts, chloride, sulphate, ammonia, nitrite, nitrate and ICP

dissolved metals scan (including aluminum, arsenic, antimony, barium, beryllium, bismuth, boron,
cadmium, calcium, total and hexavalent chromium, cobalt, copper, iron, lead, lithium, magnesium,
manganese, molybdenum, nickel, potassium, silver, sodium, strontium, tin, uranium, vanadium, zinc).

Kinetic testing:

m  Humidity cell tests (HCTs) were performed according to the ASTM D5744-96 Standard Test Method for
Accelerated Weathering of Solid Materials Using a Modified Humidity Cell (ASTM 2001).
= Nine waste rock samples were selected for 44 weeks of HCT testing at SGS Lakefield.
®= The tailings composite sample was split for HCT testing at SGS Lakefield (20 weeks total) and

Lakehead University (23 weeks total) for QA/QC purposes and to verify analytical results.

m The weekly leachate from HCTs was filtered and analyzed for the following parameters:

= pH, conductivity, acidity, alkalinity and sulphate, every week;

= for the first five cycles (including the initial flush), filtered leachate samples were submitted for dissolved
metals analysis by ICP-MS, mercury (CVAAS) and chloride;

= after the fifth week, leachate analysis were performed at five-week intervals (i.e., weeks 10, 15, 20,
etc.); and

= all intermediate weekly samples (i.e., weeks in which metals analyses are not completed) were retained
and preserved as required, for possible future analyses.

Kinetic testing of the waste rock and tailings samples was terminated after 44 and 20/23 weeks, respectively,
due to low and generally stable key parameter concentrations.
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The testing programs completed indicated the potential for acid generation and chemical releases from the solid
phase and the process water quality of the waste rock, ore and tailings.

Conclusion

It is considered that selection and representativeness of the ore, tailings, and waste rock samples are consistent
with the intent and guidance as provided in MEND (2009) for the current stage of the project. The samples are
expected to provide a reasonable representation of what may be encountered and produced during the OHRG
project and the test program and test methods follow the MEND (2009) guidelines, including appropriate
consideration and provision of descriptions of lithology, colour, texture, spatial representation, and static and
kinetic geochemical evaluation (Geochemistry, Geology and Soils TSD). As recommended in the guidelines, the
programs were tailored to the project stage, project type and rock types expected to be encountered and the
results were taken within the overall context of the project to develop appropriate water quality estimates as
provided in the Site Water Quality TSD and Lake Water Quality TSD.

GOLDER ASSOCIATES LTD.

<Original signed by>
<Original signed by>

Rachel James, M.Sc. Ken DeVos, M.Sc., P.Geo.

Environmental Specialist Principal, Senior Geochemist
Attachments:

Figure 1: Drill Hole Sample Locations
Figure 2: Example Sample Location at Depth Section 1820 _E

REJ/KDV/sp

n:\active\2013\1118\13-1118-0010 osisko-hammond reef - ea support\004 information requests\responses\1. in-progress responses\geochemistry\moe-nr-gw-02\rev 0\13-1118-
0010_doc006_geochemical sample presentation_ltr_rev 0_21nov2013.docx

=

y Golder
12/13 Associates



Ms. Alexandra Drapack 13-1118-0010
Osisko Mining Corporation November 21, 2013

REFERENCES

AMIRA, 2002. AMIRA International Ltd. ARD Test Handbook — Prediction and Kinetic Control of Acid Mine
Drainage. Environmental Geochemistry International Pty. Ltd. and lan Wark Institute, University of South
Australia.

ASTM, 2001b. E1915-01 - Test Methods for Analysis of Metal Bearing Ores and Related Materials by
Combustion Infrared Absorption Spectrometry. Volume 03.06.

ASTM, 200la. D5744-96 - Standard Test Method for Accelerated Weathering of Solid Materials Using a
Modified Humidity Cell. Annual Book of ASTM Standards, Volume 11.04: 259-271.

ASTM, 2002. D422-63 - Standard Test Method for Particle-Size Analysis of Soils, Annual Book of ASTM
Standards. Volume 04.08.

ASTM, 2006. D3987 Standard Test Method for Shake Extraction of Solid Waste with Water.
Brett Resources Inc., 2009. An investigation of gold recovery from Hammond Reef Project samples, Project
11734-002 — Final Report.

Ounpuu, 2011. “Metallurgical Update on Hammond Reef Testwork”. Memorandum issued to Osisko February
10, 2011 by Mike Ounpuu (Consulting Metallurgist).

MEND, 2009. Prediction Manual for Drainage Chemsitry from Sulphidic Geologic Materials. MEND Report
1.20.1. Mining Environment Neutral Drainage Program, Natural Resources Canada. December 2009.

Price, W.A., 1997. Draft Guidelines and Recommended Methods for the Prediction of Metal Leaching and Acid
Rock Drainage. BC Ministry of Employment & Investment, Energy and Minerals Division, 1997.

Sobek, A.A., W.A. Schuller, J.R. Freeman and R.M. Smith, 1978. Field and Laboratory Methods Applicable to
Overburdens and Minesoils. Report EPA-600/2-78-054, US National Technical Information Report PB-280 495.

=

y Golder
13/13 Associates



5422500

5422000

5421500

5421000

5420500

G:\Projects\2013\13-1118-0010_Osisko_Hammond_Reef\GIS\MXDs\Reporting\DrillholeInformation.mxd

611500 612000 612500 613000 613500 614000 LEGEND
T T T T T T

S
N Met Comp: 10 Tailings Composite Sample

$ Met Composite Sample Drill Hole

4 Pit Sample Drill Hole

Q Waste Rock Sample Drill Hole

9 Waste Rock and Pit Sample Drill Hole
—

Length and Direction of Drill Hole
Contour (2m Interval)

Ditch

—— Marsh/Swamp

—— Road

=== Trail

—— Shoreline

5422500
|
|
|

—— River/Stream

5422000

Marmion Lake

5421500

_BR-240

Met:=Comp;/7;8

g \
4BR-115 )
OBR171 |

A

% BR-165~/

REFERENCE

Base Data - Provided by OSISKO Hammond Reef Gold Project Ltd

Base Data - MNR NRVIS, obtained 2004

Produced by Golder Associates Ltd under licence from

Ontario Ministry of Natural Resources, © Queens Printer 2008

Projection: Transverse Mercator Datum: NAD 83 Coordinate System: UTM Zone 15N

5421000

250 0 250 500

SCALE 1:10,000 METERS

PROJECT

HAMMOND REEF GOLD PROJECT
ATIKOKAN, ONTARIO, CANADA

TITLE

5420500

DRILL HOLE SAMPLE LOCATIONS

420

PROJECT NO. 13-1118-0010 SCALE AS SHOWN |VERSION 2
g DESIGN | CGE | 14 Nov. 2008
1 ' X , A

? = Golder GIs | Jo | 28Jun. 2013
611500 612000 612500 613000 613500 614000 ASSOCIM@S CHECK | RJ | 28Jun. 2013 FIGURE1

Mississauga, Ontario [ReviEw 28 Jun. 2013

X
&
e

<




G:\Projects\2013\13-1118-0010_Osisko_Hammond_Reef\GIS\MXDs\Reporting\Geochem\SampleDrillhole.mxd

=

-~ wre— l:' ':l
—
_BR-180e

A

N+o4/1 ]dJ 00
%

%

1 %

2010-HR-028

i

T4 2010-HR-029

"'\..\l'- -
5, '\"'I.
Legend
- ]: East/West Fit Samgle
Waste Rock Sample
AN
Sample Type Hole ID From {m|
47 437
Pit Sample 54 62
82 405
2010-HR-028 20
_| 'Waste Rock 2010-HR-029 45
Sample 2010-HR-030 100
2010-HR-031 130

PROJECT

HAMMOND REEF GOLD PROJECT
ATIKOKAN, ONTARIO, CANADA

TITLE

EXAMPLE SAMPLE LOCATION AT DEPTH -
SECTION 1820_E

_og PROJECT NO. 13-1118-0010 |\/ERSION 2
4? DESIGN | RY | 14 Nov. 2008
REFERENCE Golder ols | 40 | 24u.2013 .
Associates e[ W zwan| FIGURE: 2
Figure based on HR 201 RAB Sec 1820_E 2010 Drill Holes as Red Traces. Gems Profile: 09PRES5G-R Mississauga, Ontario | ReyiEw 2 Jul. 2013




OSISKO HAMMOND REEF GOLD PROJECT EIS/EA
INFORMATION REQUEST RESPONSES

INFORMATION REQUEST — MOE-NR-GW-03

Source: Ministry of Environment

Summary of Comment

ABA, NAG and leach testing were all done on the waste rock, as was chemical characterization. Was ABA and
NAG done on the ore? Or are there chemistry results for the ore with regards to overall composition and metals
content?

Potential Environmental Effects

Although testing was done on the tailings, as noted above, it is possible that the composite sample could have
masked effects of the different types of ore. Therefore, it would be useful to have ABA on a variety of the ore
material to determine the potential for ARD.

Proposed Action

A discussion of ore chemistry and its effect on tailings composition and reactivity is needed, including discussion
of the homogeneity/heterogeneity of the ore within and between ore zones.

Reference to EIS
Section 3.3.2 & Section 3.3.2.1

Response

Yes, ABA and leach testing was done on the ore. Chemical results were to be included in the feasibility study
but are included in response to MOE-NR-GW-02 and provided in the Supplemental Information package of the
Geochemistry, Geology and Soil TSD. To summarize, testing on ore samples occurred in two phases, one in
March 2009 with a follow-up as provided in April 2011. The characterization testwork was conducted on a wide
selection of ore samples which captured the different alterations, lithologies and the grade variations that are
present within the ore deposit and included the following:

2009 (see Tables 1 and 2)

m Ten (10) individual drill hole composites (BR-2, BR-13, BR-23, BR-28, BR-64, BR-67, BR-68, BR-87,
BR-88 and BR-102) were collected in 2009, representing various locations in the deposit. Several
composite samples (A-Zone, 41-Zone, Master, LG A-Zone Variability, HG A-Zone Variability and EHG
Variability composites) were created from these 10 drill hole composites.

m The A-Zone composite was created from six drill hole composites from the following drill holes: BR-
28, BR-64, BR-68, BR-87, BR-88 and BR-102.

m The 41-Zone composite was created from three drill hole composites from the following drill holes:
BR-02, BR-13 and BR-23.

m The Master composite (2009) sample was created from 78% A-Zone composite and 22% 41-Zone
composite. LG (low grade) A-Zone Variability Composite was created from drill hole composites
BR-28, BR-87 and BR-102.
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m HG (high grade) A-Zone Variability Composite was created from drill hole composites BR-64, BR-68
and BR-88.

m EHG (extreme high grade) Variability Composite was created from drill hole composites BR-13,
BR-23, BR-28, BR-64, BR-68, BR-87 and BR-102.

m Characterization testing was carried out on 9 of the 10 individual drill hole composites (BR-2, BR-13,
BR-23, BR-28, BR-64, BR-67, BR-87, BR-88 and BR-102) as well as the Master Composite, LG A-
Zone Variability Composite, HG A-Zone Variability Composite and the EHG Variability Composite
samples.

2011 (see Table 3)

m Ten (10) variability metallurgical (Met) composite samples were collected in 2011 to represent various
zones in the deposit.

m One Master composite sample was created from the ten variability Met composites, selected to be
representative of expected mill head grade.

The characterization testwork consisted of static tests designed to assess the general physical and geochemical
characteristics, and included elemental composition, acid-base accounting (ABA) and net acid generation (NAG)
testing. The results of the elemental composition testwork are presented in Table 1 (see attached). The results
of the ABA and NAG testwork are presented in Table 2 (for 2009 ore and composite samples, see attached) and
Table 3 (for 2011 ore and composite samples, see attached). The ABA and NAG test results indicated that all
ore and ore composite samples are expected to be non-potentially acid generating with excess neutralizing
capacity according to the MEND (2009) guidelines.

As indicated in the attached response to MOE-NR-GW-02, the ore and tailings will not be materially different
given that the only product expected to leave the site as a result of processing is gold. All the other components
of the ore will end up in the tailings in a much more homogenized manner compared to the ore given that the ore
will be crushed and ground before being processed.

Attachments
Table 1: Elemental composition for the 2009 ore samples.

Table 2: Acid Base Accounting and Net Acid Generating Results for the 2009 ore samples.

Table 3: Location, Lithology and Acid Base Accounting Results for the 2011 Met Composite Samples.

References

Brett Resources Inc., 2009. An investigation of gold recovery from Hammond Reef Project samples, Project
11734-002 - Final Report.

Ounpuu, 2011. Memorandum titled “Metallurgical Update on Hammond Reef Testwork”. Issued to Osisko
February 10, 2011 by Mike Ounpuu (Consulting Metallurgist).
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Table 1: Elemental composition for the 2009 ore samples.

Sample Zone Ag | Al As Ba | Be Bi Ca Cd | Co Cr Cu Fe K Li Mg Mn Mo Na Ni P Pb Sh Se Sn Sr Ti TI U vV |Y Zn
g/t | glt gt g/t | gft glt glt g/t | git glt glt glt glt g/t | gt glt glt gt gt glt | glt gt gt gt glt | glt glt glt g/t | g/t | git
Drill Hole Composites
BR-2 41 <2 |80000 | <30|410|080|<20]|25000|<2]|<20]| 18 20 23000 | 27000 | <5 | 5800 | 360 11 26000 <20 | 530 30 <10 | <30|<20| 130 | 1900 | <30 | <20 | 34 | 5.3 | 150
BR-13 41 <2 | 75000 | <30|490|0.88|<20]|21000|<2|<20| 31 28 25000 | 24000 | <5 | 7200 | 370 <10 | 22000 <20 | 460 | 31 <10 | <30|<20] 120 | 2300 | <30 | <20 |51 | 4.8] 160
BR-23 41 <2 | 70000 | <30 430|0.74 | <20 | 28000 | <2 | <20 | 100 | 24 29000 | 22000 | <5 | 12000 | 430 <10 | 19000 84 320 | 76 <10 | <30 | <20| 120 | 2300 | <30 | <20 | 45| 4.2 | 360
BR-28 A <2 | 78000 | <30 |550|086|<20]| 17000 | <2|<20| 33 14 23000 | 23000 | <5 | 5300 | 330 26 22000 <20 | 490 | <20 | <10| <30 | 27 100 | 2000 | <30 | <20 | 39 | 4.8 | 66
BR-64 A <2 | 71500 | <30 435|081 | <20| 22500 | <2|<20]| 265 ]| 24 23500 | 24000 | <5 | 5000 | 320 11.5 | 21500 <20 | 450 <20 | <10| <30 <20|120| 2050 | <30| <2036 |4.7|675
BR-67 A <2 | 73000 | <30|460|0.86|<20]| 24000 | <2|<20| 24 26 22000 | 24000 | <5 | 5200 | 350 <10 | 24000 <20 | 430 <20|<10| <30 <20|120|2000 | <30|<20|35 |44 |79
BR-68 @ A - |- - - - - - - |- - - - - - |- - - - - - - - - - - - - - - 1- |-
BR-87 A <2 | 72000 | <30 |500|080|<20]|18000|<2|<20| 17 15 20000 | 23000 | <5 3800 | 310 <10 | 21000 <20 | 330 | 25 <10 | <30|<20] 120 | 1800 | <30 | <2029 | 45| 110
BR-88 A <2 | 68000 | <30|450|0.76 | <20 | 14000 | <2 | <20 | 35 60 24000 | 20000 | <5 | 2900 | 220 <10 | 23000 <20 | 240 | 140 | <10 | <30 | <20 | 100 | 1400 | <30 | <20 |22 | 3.4 | 100
BR-102 A <2 | 73000 | <30|490|0.88|<20]| 19000 |<2|<20| 44 25 22000 | 24000 | <5 | 4300 | 270 <10 | 24000 <20 | 380 | 25 <10 | <30|<20| 110 | 1600 | <30 | <20 | 30 | 5.2 | 93
Zone Composites
A-Zone ® A <2 | 66500 | <30 | 440|081 |<20]| 19000 | <2|<10| 43 15.5 | 21000 | 24500 | <5 | 4850 | 310 13 22000 <20|395|<40|<10| <30 <20| 1210|1650 | <30|<20|32|48|43
41-Zone ® 41 <2 | 67000 | <30 420 | 0.72 | <20 | 24000 | <2 | 28 76 21 27000 | 21000 | <5 | 8600 | 370 12 18000 39 430 | <40 | <10 | <30 | <20| 120 | 2000 | <30 | <20 |43 |46 | 48
Master Composite ® |'Aand41 | <2 | 67000 | <30 | 450 | 0.80 | <20 | 20000 | <2 | <10 | 49.0 | 20.0 | 22000 | 22000 | <5 | 6300 | 330.0 | 13.0 | 20000.0 | 22.0 | 430 | <40 | <10 | <30 | <20 | 120 | 1800 | <30 | <20 | 35 | 4.9 | 220
Grade Composites
LG A-Zone ® <2 | 72000 | <30 | 480 | 0.70 | <20 | 18000 | <2 | <20 | 42 17 19000 | 22000 | <5 | 5000 330 <10 | 23000 <20|380|<30]|<10|<30|<20]110| 1700 | <30 <2033 45|41
HG A-Zone ® <2 | 67000 | <30 | 410|080 |<20| 18000 | <2|<20| 39 15 20000 | 22000 | <5 | 4300 | 310 15 21000 <20 | 430 <30 |<10| <30 <20| 1210|1800 | <30|<20|31 39|42
EHG ® 41 <2 | 72000 | <30 | 470 | 0.80| <20 | 23000 | <2 | <20 | 22 25 29000 | 27000 | <5 | 5800 | 440 18 18000 <20 | 760 | 30 <10 | <30| <20 110 | 2800 | <30 | <20 | 46 | 5.3 | 57
Notes:

(@) Elemental analysis was not conducted on the drill composite sample BR-68.

(b) See text for details of sample composition for the composite samples.
A dash "-" indicates that no data was reported.
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Table 2: Acid Base Accounting and Net Acid Generating Results for the 2009 ore samples.

Net Acid
Collar location Acid Base Accounting Generation
Testing
Sample z:r::;m (Tn(:) Lithology ID © Paste T ) )
NP@ AP NPR@ | canpr® | TOL 1 gn | syiphide | 0% | carbonate | C@rbonate | Final NAG
Zone | Section | Easting Northing pH Sulphur Carbon NP pH
s.u. t CaCO3/1000t | t CaCO3/1000t | ratio ratio % % % % % % s.u.

Drill Hole Composites _ _
BR-2 41 3470E | 613783.11 | 5422056.3 | 145 191 | 11, 20,50 931 | 732 5.43 135 | 14.0 0.16 <0.01 | 0.17 1.02 455 75.8 10.8
BR-13 41 3370E | 613613.95 | 5422128.9 | 40.5 126 | 20,32,33,34 9.23 | 70.4 6.59 107 | 10.7 0.33 012 |o0.21 0.98 4.23 70.5 10.1
BR-23 41 3270E | 613543.79 | 5422052.9 | 63 139.5 | 20, 33, 40, 60 9.23 | 102 451 226 | 242 0.26 012 |o0.14 1.47 6.56 109.4 10.1
BR-28 A 1820E | 612237.07 | 5421397.1 | 21.5 102.5 | 20, 33, 34, 40 9.15 |51.2 4.41 11.6 | 118 0.26 011 |o0.14 0.72 3.11 51.8 10.1
BR-64 A 1670E | 612220.71 | 5421160.8 | 91.5 2925 | 11, 15,20,32,40 | 9.29 | 59.8 6.42 9.3 8.8 0.35 014 |0.21 0.84 3.40 56.7 10.6
BR-67 A 1670E | 611838.62 | 5420825.7 | NR NR | NR 936 | 713 5.27 135 |13.1 0.43 0.26 | 0.17 0.96 4.13 68.8 10.9
BR-68 @ A 1800E | 612374.18 | 5421187.2 | 141 256.5 | 13, 15, 40 - - - - - - - - - - - -
BR-87 A 1420E | 611912.97 | 54211629 | 3.74 88.5 | 12, 15,20 9.37 | 46.9 3.23 145 | 138 0.35 025 |o0.1 0.60 2.67 44.5 10.9
BR-88 A 1420E | 611985.14 | 5421059.7 | 1605 | 252 | 20 9.6 37.8 4.68 8.1 7.6 0.37 022 |0.15 0.50 2.13 35.5 10.3
BR-102 A 1670E | 612149.06 | 5421258 | 6.52 213 | 20, 33, 40 9.47 |53 471 11.3 | 109 0.26 011 | 0.15 0.70 3.08 51.3 10.9
Zone Composites
A-Zone ® A 912 |57.7 5.09 11.3 | 113 0.31 014 |0.16 0.85 3.46 57.7 10.3
41-Zone ® 41 9.39 | 852 3.54 240 | 246 0.39 028 |0.11 1.17 5.22 87.0 9.8
Master Composite ® 4Ala”d 9.32 | 663 7.8 8.5 7.4 0.31 0.1 0.3 0.93 3.5 57.8 10.6
Grade Composites _ _
LG A-Zone ® A 9.05 | 55.9 2.83 19.7 | 18.8 0.19 0.1 0.09 0.75 3.19 53.2 10.5
HG A-Zone ® A 931 |54.8 7.22 7.6 7.0 0.45 022 |0.23 0.74 3.05 50.8 10.2
EHG @ 41 9.07 | 712 13.00 5.5 4.2 0.80 0.38 | 042 1.02 3.26 54.3 9.3
Notes:
0.1 ] Non-Potentially Acid Generating (Non- PAG) according to MEND (2009).

(@) Acid Base Accounting and net acid generation (NAG) testing were not conducted on the drill composite sample BR-68.
(b) See text for details of sample composition for the composite samples.
(c) Description of the lithology ID codes is as follows: 11- fine grained granite; 12- contaminated granite; 15 - chloritic granite porphyry; 20 - altered granitoid; 32- sheared granitoid; 33 - chlorite schist; 34 - tectonized-sheared vein zone/brecciated pegmatite; 40 -
pegmatite; 50 - mafic dyke; 60 - intermediate dyke.
(d) NP = neutralization potential; AP = acid potential; NPR = neutralization potential ratio; and CaNPR = carbonate neutralization potential ratio

A dash "-" indicates that no data was reported. A triple dash "---

indicates that no information was recorded.

" indicates that the data is presented in the Brett Resources Inc., 2009. An investigation of gold recovery from Hammond Reef Project samples, Project 11734-002 — Final Report. "NR"
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Table 3: Location, Lithology and Acid Base Accounting Results for the 2011 Metallurgical Composite Samples.

Collar location Sulphide- o Ap® canp ©
Sample Drillhole ID _ _ _ From (m) To (m) Lithology ID © Sulphur 2 (t CatO./1.000 CaNPR @
Zone Section Easting Northing (Wt % as S) (%) CaCO04/1,000t) (t CaCO4/1,000t)
Met Comp 1 207 A 1795 E 612360 5421170 153 177 20,40 0.28 3.4 8.8 78 8.9
Met Comp 2 207 A 1795 E 612360 5421170 321 350 20,40 0.25 3.4 7.8 77 9.8
Met Comp 3 220 A 1420 E 612040 5420973 7.0 28 40,20,18 0.21 3.1 6.6 71 11
Met Comp 4 220 A 1420 E 612040 5420973 28 52 18 0.11 3.2 3.4 72 21
Met Comp 5 220 A 1420 E 612040 5420973 69 87 20 0.09 2.6 2.8 60 21
Met Comp 6 220 A 1420 E 612040 5420973 166 187 50,40 0.33 2.9 10 65 6.3
Met Comp 7 240 A 1770 E 612067 5421389 8.5 31 13,20,40 0.24 3.4 7.5 76 10
Met Comp 8 240 A 1770 E 612067 5421389 58 82 20,40,35 0.35 2.8 11 63 5.8
Met Comp 9 248 41 3420 E 613663 5422151 72 87 30,34 0.23 20 7.2 448 62
Met Comp 10 257 41 3160E 613501 5421935 171 197 20,40 0.2 4.0 6.3 90 14
Notes:
0.1 | Non-Potentially Acid Generating (Non- PAG) according to MEND (2009).

(a) The description of the lithology ID codes is as follows: 13 - chloritic granite; 18 - tonalite; 20 - altered granitoid; 30 - sheared mafic unit; 34 - tectonized-sheared vein zone/brecciated pegmatite; 35 - ankeritized dyke; 40 - pegmatite; 50 - mafic dyke.

(b) Acid Potential = acid potential; CaNP = carbonate neutralization potential; and CaNPR = carbonate neutralization potential ratio.
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INFORMATION REQUEST — MOE-NR-GW-04

Source: Ministry of Environment

Summary of Comment

Results of the NAG leach test found total chromium concentrations greater than the CCME standard and PWQO
for hexavalent chromium. And hexavalent chromim was found in excess of standards in Tailings NAG Leach
Test (Sec 3.5.2.4.2), but dismissed as a product of elevated ph, and not expected in typical site conditions.

Potential Environmental Effects

Total chromium in excess of the standards for hexavalent chromium could indicate hexavalent chromium, which
is significant environmental toxicity effects in comparison to total chromium, at levels that could result in impacts.

Proposed Action

The NAG leach test should include speciation of total chromium to determine if the standards are exceeded.
Further discussion is required regarding the significance of elevated hexavalent chromium in the Tailings NAG
leach test.

Reference to EIS
Section 3.5.1.4

Response

In nature, chromium exists in four oxidation states (0, 2+, 3+ and 6+). In groundwater, chromium is present
predominantly in the 3+ (trivalent) and 6+ (hexavalent) valence states. The species of the chromium in natural
waters is highly dependent on pH and redox potential (Eh). Under more reducing and acidic conditions, Cr(lll) is
thermodynamically stable. Cr(VI), the more mobile and toxic species in groundwater (Palmer and Wittbrodt,
1991), predominates under more oxidizing and alkaline conditions.

The NAG leach test intentionally pushes the pH and Eh of the water to a condition not likely to be experienced in
the natural environment for the purpose of enhancing the liberation of metals to provide a worst case load
estimate. While the NAG leach test is a useful screening tool, the expected natural conditions must be
considered to accurately interpret the test results.

Figure 1 presents an Eh-pH diagram showing approximate predominance or stability fields for Cr(lll) and Cr(VI).
The expected receiving surface water pH and Eh at the mine site discharge point (i.e., south end of Sawbill Bay),
represented by the range (minimum to maximum) of baseline monitoring data for the surface and bottom
samples collected at Sawbill Bay and Lynxhead Bay, are indicated on Figure 1 as the circle labeled “A” (see the
Water and Sediment Quality TSD for baseline surface water quality monitoring data). The baseline pH and Eh
at Sawbill Bay ranges from 5.7 to 7.6 and 0.04 to 0.3 V, respectively. The resultant NAG test leachate pH and
expected Eh for the tailings sample are indicated on Figure 1 as the circle labeled “B”. The tailings NAG
leachate pH ranges from 11.1 to 11.4. The NAG test leachate Eh was not reported. Conservatively, an Eh
range can be assumed assigning a minimum Eh for typical groundwater (approximately 0.2 V) and the maximum
Eh observed in baseline monitoring data for all surface water stations for the Project (0.34 V) (Water and
Sediment Quality TSD).
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Eh (V)

Figure 1: Eh-pH diagram for chromium with predominance field of Cr (VI) bounded in green. The circle labeled “A” indicates the expected
Eh and pH range for Sawbill Bay, and the circle labeled “B” indicates the measured pH and expected Eh range for the tailings NAG test

leachate.

Under moderately oxidizing conditions (200 mV), the transition from Cr(lll) to Cr(VI) will occur at approximately
pH 10.5. Based on the discussion above, because the tailings NAG test leachate was alkaline (pH 11.1 to 11.4),
chromium would be expected to be predominantly present in the 6+ valence state over the entire range of
expected redox conditions. In contrast to the NAG leachate test results, the shake flask extraction testing of the
tailings sample resulted in concentrations of total and hexavalent chromium that were below detection (<0.0005
and <0.00002 mg/L, respectively). In addition, total chromium concentrations were below detection
(<0.0005 mg/L) throughout the humidity cell testing of the tailings sample. This is in agreement with the
expected predominance of solid Cr,O3 for the given Eh and pH conditions in the receiving waters as indicated in
Figure 1 (label “A").

Elevated concentrations of chromium (hexavalent or trivalent) are therefore not expected to occur in waters on
site given the conditions expected on site, and the chromium is expected to continue to remain in solid phase in
the rock mass or tailings.

References

Palmer, C.D., and Wittbrodt, P.R., 1991. Processes Affecting the Remediation of Chromium Contaminated
Sites, Environmental Health Perspectives, Vol. 92, pp. 25-40. Published by the National Institute of
Environmental Health Sciences, National Institute of Health, Department of Health and Human Services. NIH
Publication No. (=DHHS) 91-218.
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INFORMATION REQUEST - EC-29

Source: Environment Canada

Summary of Comment

None

Potential Environmental Effects

There is missing information on the geochemical characterization of overburden material as well as the total
volume of the material. This information is needed to assess the potential impacts that the effluent generated
from the overburden stockpiles could have in the receiving aquatic environment, and whether these impacts can
be mitigated.

Proposed Action

The Proponent should undertake detailed geochemical characterization of the overburden material that includes
mineralogical analyses, acid base accounting, shake-flask leaching and humidity cell kinetic testing, as
undertaken for waste rock and tailings samples.

Information should also be provided on:

m the total volume of overburden that would be generated from the mine development;
m the volume of overburden material that is to be used for construction; and

m the volume of overburden material that will remain stockpiled during closure.

Reference to EIS
Geochemistry, Geology and Soil TSD

Response

The quaternary mapping of the area describes the typical overburden expected in the project site (Section 2.1 of
the Geochemistry, Geology and Soil TSD). As indicated in Ontario Geological Survey Open file Report 5986,
the surface sediments in the RSA are discontinuous due to bedrock outcrops, and consist predominately of a
thin, discontinuous veneer of drift (till) over bedrock (Dyer 1999). Within the RSA modern fluvial deposits occupy
major river valleys, such as along the Seine River (Dyer 1999). Glaciolacustrine deposits may contain sand silt
or clay and may occur in localized zones. One of these zones containing sand and silt till is located to the
northeast of Marmion Reservoir. A zone of glaciolacustrine wet silt with organics is also found immediately at
the north end of Sawbill Bay (Figure 2-1).

The overburden stockpile would be designed to contain all overburden material excavated during mine
development. Based on the mining plan, the stockpile will contain about 9.2 Mt (about 4.5 Mm?®) of overburden,
and it will occupy a 36.8 ha footprint (see Project Description TSD). Runoff and seepage from the stockpile
would be collected in a perimeter ditch system and conveyed to one of four collection ponds, with the collected
water pumped to the PPCP for use as re-claim in the plant or for treatment and discharge.

According to the Conceptual Closure and Rehabilitation Plan (CCRP), some of the overburden will be used at
closure for site regrading purposes. This has not been quantified, but it may be that about 25% of the original
volume will be used around the site. The top surface of the material remaining in the stockpile (roughly 3.8 Mm?®)
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will be graded and drainage measures will be put in place. The overburden is expected to support vegetation,
so the surface will be directly revegetated, without the use of topsoil. Water in the four collection ponds will
continue to be monitored after closure. Runoff and seepage water will continue to be pumped to the open pits
until such time as the water quality becomes acceptable for direct discharge to the environment. At that time,
the ponds will be breached and the pumping systems will be removed.

Given the moderate side slopes, it is expected that the reshaped Overburden Stockpile will be resistant to
erosion once the vegetation is established. In the short term, good construction practice measures (e.g., silt
fences, hay bale barriers, etc.) will be used to control erosion. Also, all runoff from the stockpile will report to one
of the four collection ponds which will be effective in removing suspended solids by sedimentation.

Geochemical Discussion - Overburden

Of note is that the overburden materials are generally of similar characteristics to the nearby host materials from
which they originate. Given that the waste rock and ore deposit chemistry is non-acid generating with low
potential for metal leaching it follows that the chemistry of the overburden derived from this material will have
similar characteristics, furthermore, the overburden will have been subjected to more weathering and leaching
over a very long period of time, as such is expected to have lower potential for metal leaching than the bedrock
from which the material originated, especially that which is fluvial, or lacustrine in origin.

Overburden units are described in Section 4.0 (Soils) of the Geochemistry Geology and Soils TSD. Given the
glacial history of the region the discontinuous, overburden will be similar to surface soils, as such the chemistry
result presented in Table 4-5 of the Geochemistry, Geology and Soils TSD are considered reasonable and valid
for evaluation of overburden chemistry characteristics. Test results from these materials show consistent, low
solid phase metal concentrations over the local study area.

In addition to the chemistry analyses of near surface samples presented in Table 4-1 of the Geochemistry,
Geology and Soils TSD, six additional overburden samples were analyzed for geochemical characteristics as
part of the feasibility study (Supplemental Information package of the Geochemistry, Geology and Soil TSD).
These samples were subjected to static testing (e.g. ABA, metal analyses and short term leach tests). It is
expected that additional geochemical sampling of overburden would be undertaken as part of operational
monitoring, furthermore, water management at the project site as described in the Site Water Quality TSD has
allowed for capture and treatment of water from the overburden stockpile until such time as the water is suitable
for direct release to the environment.

The results of the available overburden chemical and geochemical test results show that the overburden is
expected to be non-acid generating with low metal leaching potential. Given that the ABA results show the
samples are clearly non-acid generating the metal leaching results would be expected to improve over time, thus
use of these short term leach test results in overburden water quality evaluation is considered a reasonable
worst case. As indicted in MEND (2009) “kinetic testing is often limited to samples identified as important and
representative by static tests”, thus, given the site overburden emplacement characteristics and static test
results for overburden to date, humidity cell tests are not recommended or considered appropriate for these
overburden materials at this time.

References

MEND (Mine Environment Neutral Drainage). 2009. Prediction Manual for Drainage Chemistry from Sulphidic
Geologic Materials. MEND Report 1.20.1. Mining Environment Neutral Drainage Program, Natural Resources
Canada. December 2009.
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Ms. Alexandra Drapack,
Osisko Mining Corporation
155 University Avenue
Suite 1440,

Toronto, Ontario

M5H 3B7

RE: GEOCHEMICAL ANALYTICAL PROGRAM, HAMMOND REEF PROJECT

Dear Ms. Drapack

Project No. 13-1118-0010

DOC No. 029 (Rev 0)

This letter provides information related to static geochemical testing of six overburden samples from three
locations (see Figure 1) was carried out in June 2012 as part of the feasibility study for the project. Given that
the feasibility study has not yet been released at the time of writing this letter, some relevant geochemical results

and discussion are provided herein.

Table 1: Sample List

Location Depth
1.D Shallow Deep
1 1A Sample 2 TP1-3 Sample 4
7 7B Sample 2 TP7-2 Sample 3
14/16 14 Sample 2 TP16-1 Sample 2

The following geochemical analytical tests were performed on all six samples:

m Metal and whole rock analysis;

m  Bulk metal analysis;

m Short-term de-ionized (DI) water leach test; and

m Acid-Base Accounting (ABA).

Metal and whole rock analyses were conducted to quantify the elemental (solid-phase chemical) composition.
Whole rock analysis measures the concentrations of major oxides by borate fusion / X-ray fluorescence (XRF) in
order to determine the percentage of the following major oxides:

m SO, Al,Os, Fe,05, MgO, CaO, Na,O, K,0, TiO,, P,0s, MNO, Cr,03, and V,0s.
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Bulk metal analysis evaluates the concentrations of major and trace elements by a multi-acid leach followed by
ICP analysis so as to determine the concentrations of the following elements:

m Ag, Al As, Ba, Be, Bi, Ca, Cd, Co, Cr, Cu, Fe, K, Li, Mg, Mn, Mo, Na, Ni, Pb, P, Sb, Se, Sn, Sr, Ti, Tl, U, V,
Y and Zn.

A short-term leach test was performed on all samples to evaluate the metal leaching potential under laboratory
conditions, with the aim of quantifying the concentrations of constituents in the samples that are readily soluble
in water (ASTM D3987). Samples were mixed with DI water at a modified 4:1 liquid to solid ratio by weight in an
extraction vessel. The vessel was shaken immediately and an initial pH was recorded. The slurry was then
shaken for 18-hours, after which a final pH was measured and the supernatant was extracted for metal analysis
including the following elements:

m Ag, Al As, Ag, B, Be, Bi, Ca, Cd, Co, Cr, Cu, Fe, K, Li, Mg, Mn, Mo, Na, Ni, P, Pb, Sb, Se, Sn, Sr, Ti, Tl, U,
V, W, Y and Zn.

Acid-Base Accounting (ABA) was conducted to evaluate the acid generation potential and neutralization
potential of the three samples (MEND, 2009). A modified Sobek procedure was used to determine the following
parameters: paste pH, sulphur species (total sulphur, sulphate and sulphide content), acid potential (AP) and
neutralization potential (NP), and carbon species (total carbon and carbonate) (Sobek et al., 1978).

Geochemical Analytical Results

The results of the geochemical testing program are summarized in Tables 2 to 5 below.
Elemental Analysis

The whole rock and elemental analytical results are presented in Tables 2 and 3 respectively. A summary of the
results is as follows:

m Silica is the predominant oxide (65.8 to 71.5%) with aluminum oxide (13.3 to 14.8%) the second most
prevalent, compared to the other oxides. Oxides of iron, magnesium, calcium, sodium and potassium
oxides were observed to be present in lower concentrations (1.23 to 4.87%).

m  Aluminum concentrations ranged from 71,000 to 82,000 pg/L. The minimum and maximum concentrations
were observed in 7B Sample 2 and TP16-1 Sample 2 respectively.

m  Chromium concentrations ranged from 93 to 110 pg/L. The minimum and maximum concentrations were
observed in TP7-2 Sample 3 and 14 Sample 2 respectively.

m Copper concentrations ranged from 15 to 27 pg/L. The minimum and maximum concentrations were
observed in 14 Sample 2 and TP1-3 Sample 4 respectively.

m Iron concentrations ranged from 15,000 to 24,000 pg/L. The minimum and maximum concentrations were
observed in TP7-2 Sample 3 and TP16-1 Sample 2 respectively.

m Nickel concentrations ranged from 17 to 35 pg/L. The minimum and maximum concentrations were
observed in TP7-2 Sample 3 and 14 Sample 2 respectively.

m Lead concentrations ranged from 11 to 14 pg/L. The minimum concentrations were observed in 14 Sample
2 and TP16-1 Sample 2. The maximum concentrations were reported for 7B Sample 2 and TP1-3
Sample 4.
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m Zinc concentrations ranged from 31 to 54 pg/L. The minimum and maximum concentrations were observed
in TP7-2 Sample 3 and 14 Sample 2 respectively.

Table 2: Whole Rock Analysis Results (XRF)

Sample ID
Chemi(_:gl Units
Composition 1A 7B 14 TP1-3 TP7-2 TP16-1
Sample 2 | Sample 2 | Sample 2 | Sample 4 | Sample 3 Sample 2
SiO, % 69.1 70.7 65.8 68.9 715 66.3
Al,O3 % 14.8 14.5 14.3 14.0 13.3 14.9
Fe,03 % 3.68 3.31 4.65 3.20 3.02 4.87
MgO % 1.75 1.39 1.99 1.42 1.23 2.14
CaO % 2.18 2.59 2.96 2.02 2.55 3.23
Na,O % 4.21 3.92 3.35 4.07 3.89 3.90
K,O % 2.83 3.16 2.09 2.97 2.58 2.27
TiO, % 0.30 0.32 0.50 0.29 0.31 0.46
P,0s % 0.08 0.08 0.15 0.07 0.09 0.12
MnO % 0.05 0.03 0.08 0.05 0.04 0.07
Cr,04 % 0.03 0.02 0.03 0.02 0.02 0.02
V505 % <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Lol % 1.25 0.99 4.08 131 0.73 1.66
Sum % 100.3 101.0 99.9 98.3 99.3 100.0

Notes:
(1) LOI - denotes Loss On Ignition, and reflects volatilized elements such as sulphur (SO;), carbon (CO;) and water of crystallization
(H20) (Price, 1997)
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Table 3: Solid Phase Metal Analysis (ICP) Results

PARAMETERS | UNITS Sample ID
1A 7B 14 TP1-3 TP7-2 TP16-1
Sample | Sample | Sample | Sample | Sample Sample 2
2 2 2 4 3
METALS
Ag ua/g 0.38 0.11 0.18 0.07 0.02 <0.01
Al ug/g 76000 71000 77000 79000 72000 82000
As ua/g <0.5 <0.5 0.9 <0.5 <0.5 <0.5
Ba ug/g 510 570 530 490 530 440
Be pa/g 11 1.3 1.0 15 11 1.0
Bi pa/g <0.09 <0.09 <0.09 <0.09 <0.09 <0.09
Ca pa/g 14000 17000 20000 15000 18000 22000
Cd ug/g 0.11 0.11 0.18 0.17 0.12 0.13
Co pa/g 9.6 7.9 12 9.1 7.2 12
Cr ug/g 95 100 110 97 93 100
Cu pa/g 23 17 15 21 18 27
Fe ug/g 18000 16000 23000 16000 15000 24000
K pa/g 19000 21000 14000 21000 18000 16000
Li ug/g 16 13 15 14 10 16
Mg pa/g 9400 7400 11000 8100 6800 12000
Mn ug/g 420 340 540 360 330 510
Mo ua/g 0.4 0.9 1.1 0.8 1.2 0.7
Na ug/g 19000 17000 15000 19000 18000 18000
Ni pa/g 25 20 35 22 17 29
P ug/g 320 290 600 290 360 460
Pb pa/g 13 14 11 14 12 11
Sb pa/g <0.8 <0.8 <0.8 <0.8 <0.8 <0.8
Se ua/g <0.7 <0.7 <0.7 <0.7 <0.7 <0.7
Sn ug/g 1.6 1.0 1.4 1.0 14 1.7
Sr pa/g 260 300 260 260 320 260
Ti ug/g 1300 1500 2200 1200 1500 2100
Tl pa/g 0.54 0.50 0.35 0.64 0.43 0.44
U ug/g 11 1.2 1.1 14 1.0 1.3
\Y; pa/g 49 45 67 43 42 71
Y ug/g 6.7 7.0 8.3 7.0 7.9 11
Zn pa/g 43 34 54 36 31 44
e
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Short-Term Leach Test

The results of the short-term leach test were compared with the Provincial Water Quality Objectives (PWQO)
(Ontario Ministry of Environment and Energy, 1994). These results do not directly translate to the expected
environmental behaviour of materials for several reasons, including:

The relatively small sample size and volume of the sample;
Potential heterogeneities in the sample;
The short test duration; and

The enhanced contact between liquid and the solid test charge due to agitation.

Although there are limitations with the testing, it is a very useful indication of leachable metals of concern. The
key findings of the short-term leach test are reported in Table 4, and are summarized as follows:

Leachate pH values were near-neutral to mildly alkaline, and ranged from 7.42 to 9.22;

The leachate conductivity of TP16-1 Sample 2 was relatively high compared to that of the other five
samples probably due to its high alkalinity;

Aluminum and iron were the most abundant metals in all leachates. Aluminum concentrations ranged from
0.76 to 3.27 mg/L and were greater than the PWQO criterion (0.075 mg/L) for all samples. Iron
concentrations ranged from 0.794 to 3.7 mg/L and were greater than the PWQO criterion (0.03 mg/L) for
TP1-3 Sample 4 and TP7-2 Sample 3; and

As shown in Table 4, additional metal concentrations in the leachates that were marginally greater than the
PWQOs include the following: boron, chromium, copper, cobalt, lead, silver, vanadium and zinc.

Sulphate concentrations for all sample leachates were less than 2 mg/L, except for TP16-1 Sample 2 that
had a concentration of 19 mg/L.

Table 4: DI Water Leach Test Results

PROVINCIAL Sample 1D
PARAMETERS UNITS VC‘)’QIE(F;T?\?EASLEH 1A 7B 14 TP1-3 TP7-2 TP16-1
Sample 2 Sample 2 Sample 2 Sample 4 Sample 3 Sample 2
Final pH _ 6.5-8.5 8.90 7.42 7.99 8.17 8.09 9.22
Alkalinity mg/L as CaCO3 22 15 28 24 28 119
Acidity mg/L as CaCO3 <2 <2 <2 <2 <2 <2
Conductivity uS/cm 49 38 72 49 63 274
ANIONS
Cl mg/L <2 <2 <2 <2 2.4 <2
SO, mg/L <2 <2 3.3 <2 <2 19
METALS
Hg mg/L 0.0002 < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001
Ag mg/L 0.0001 0.00026 0.00010 0.00012 0.00006 0.00006 0.00007
As mg/L 0.005 0.0011 0.0029 0.0015 0.0005 0.0027 0.0011
Ba mg/L 0.00499 0.0108 0.0230 0.0169 0.0456 0.0223
B mg/L 0.2 0.128 0.180 0.396 0.120 0.161 0.287
Be mg/L 0.011,1.1® < 0.00002 0.00002 0.00005 0.00005 0.00007 0.00006
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PROVINCIAL Sample 1D
PARAMETERS UNITS VSQIEET?yI?SI_ !D)( 1A 7B 14 TP1-3 TP7-2 TP16-1
Sample 2 Sample 2 Sample 2 Sample 4 Sample 3 Sample 2
Bi mg/L 0.00001 0.00001 < 0.00001 0.00001 0.00005 <0.00001
Ca mg/L 0.39 0.38 1.37 0.71 1.06 251
cd mg/L 0.0001, 0.005 © 0.000112 0.000069 0.000043 0.000074 0.000101 0.000025
Co mg/L 0.0009 0.00226 0.00131 0.000861 0.00788 0.00780 0.00189
Cr mg/L 0.001 @ 0.0023 0.0014 0.0023 0.0043 0.0035 0.0065
Cu mg/L 0.001, 0.005 @ 0.0092 0.0096 0.0033 0.0263 0.0528 0.0191
Fe mg/L 0.3 1.24 0.794 1.53 2.29
K mg/L 0.355 0.459 0.661 0.466 0.560 0.953
Li mg/L 0.001 <0.001 <0.001 0.001 0.002 0.002
Mg mg/L 0.242 0.198 0.294 0.494 0.645 0.645
Mn mg/L 0.131 0.0577 0.0620 0.215 0.147 0.0576
Mo mg/L 0.04 0.00210 0.00087 0.00028 0.00064 0.00133 0.00161
Na mg/L 11.4 7.24 14.7 10.2 14.3 66.4
Ni mg/L 0.025 0.0017 0.0015 0.0012 0.0044 0.0053 0.0029
Pb mg/L 0.001, 0.003, 0.005 @ 0.00161 0.00119 0.00116 0.00461 0.00572 0.00223
Sb mg/L 0.02 0.0005 0.0006 0.0005 0.0004 0.0005 0.0006
Se mg/L 0.1 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Sn mg/L 0.00009 0.00010 0.00011 0.00009 0.00009 0.00009
Sr mg/L 0.0017 0.0021 0.0033 0.0039 0.0049 0.0069
u mg/L 0.000124 0.000154 0.000089 0.000293 0.000892 0.000847
\% mg/L 0.006 0.00392 0.00249 0.00476 0.00496 0.0101 0.00603
Zn mg/L 0.02 0.104 0.052 0.015 0.013 0.020 0.008
Notes:
- Denotes a value that is greater than PWQOs, but less than 10 times PWQOs.

- Denotes a value that is at least 10 times greater than PWQOs.
Concentrations are considered to represent "dissolved" concentrations (samples were filtered using 0.45 um filter in the field
(1) MOEE (Ontario Ministry of Environment and Energy), 1994. Policies Guidelines Provincial Water Quality Objectives. Reprinted 1999.
(2) PWQO for Al depends on pH as follows: pH = 4.5-5.5, PWQO = 0.015 mg/L; PWQO = 10% of background concentration; pH >6.5-9.0, PWQO = 0.075 mg/L

(3) PWQO for Be, Cd, Cu and Pb depends on hardness. Assuming hardness will be >100 mg/L in receiving environment, the higher value for all ranges was
selected for comparison purposes.

(4) PWQO for Cr is based on either hexavalent Cr (PWQO for Cr[VI] = 0.001 mg/L) or trivalent Cr (PWQO for Cr(lIl) = 0.0089 mg/L). The PWQO for Cr[VI] (most
conservative form) is applied.

Acid-Base Accounting (ABA)

The ABA results are presented in Table 5. The paste pH values ranged from 6.49 to 9.28 (near-neutral to mildly
alkaline) and the sulphide content was low (< 0.01 wt%) for all samples.

Table 5: Acid Base Accounting Test Results

PARAMETERS UNITS SAMPLE ID
1A 7B 14 TP1-3 TP7-2 TP16-1
Sample2 | Sample2 | Sample2 | Sample4 | Sample 3 | Sample 2
Paste pH - 8.77 8.12 6.49 8.28 9.28 8.18
Final pH units 1.05 0.98 1.14 1.06 1.06 1.12
NP t CaCO3/1000 t 6.8 7.3 5.6 6.1 7.2 7.7
AP? t CaCO3/1000 t 0.31 0.31 0.31 0.31 0.31 0.31
COs-NP® t CaCO3/1000 t 2.08 3.17 83.01 2.08 1.25 3.42
Net NP t CaCO3/1000 t 6.49 6.99 5.29 5.79 6.89 7.39
=
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PARAMETERS UNITS SAMPLE ID

NNP®@ t CaC0O3/1000 t 6.18 6.68 4.98 5.48 6.58 7.08
NPR® ratio 21.90 23.50 18.10 19.70 23.20 24.80
Total Sulphur % < 0.005 < 0.005 0.020 < 0.005 < 0.005 0.019
Sulphate - Sulphur % <0.01 <0.01 0.02 <0.01 <0.01 0.02
Sulphide - Sulphur % <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Total Carbon % 0.025 0.038 0.996 0.025 0.015 0.041
Carbonate % 0.030 0.025 0.030 0.025 0.025 0.040
Notes:

(1) Neutralization potential (NP) is determined using the Sobek method (Sobek, 1978).

(2) Acid potential (AP) is determined using the total sulphur values as follows: AP = Sulphide - Sulphur Content x 31.25.

(3) Carbonate neutralization potential (COs-NP) is calculated from the total carbon content as follows: COs-NP = Total carbon x
(100.09/12.01) x 10

(4) Net neutralization potential (NNP) is calculated from the AP and NP values respectively: NNP = NP-AP

(5) NPR is calculated as follows: NPR = NP/AP. See Table 6 for acid generation potential criteria.

The potential for acid generation is usually interpreted using the net potential ratio (NPR) which is the ratio of
neutralization potential (NP) to acid potential (AP), according to the guidelines recommended by MEND (2009),
which are described in Table 6:

Table 6: Acid Generation Potential based on NP:AP ratio (based on MEND, 2009)

Acid Generation Potential Criteria Comments
Potentially Acid Generating NPR <1 Potenpally _aC|d generating, unlgss
sulphide minerals are non-reactive.
Possibly acid generating, if NP is
Uncertain 1=NPR <2 insufficiently reactive or is depleted at a
faster rate than supplies
Non-Potentially Acid Generating NPR > 2 Not expected to generate acidity

The NPR of all samples ranged from 18.1 to 24.8, indicating that acid generation is not expected. Carbonate
neutralization potential (CO3-NP) was calculated and found to be less than NP for all samples, indicating that
significant neutralization may result from non-carbonate minerals.

Geochemical Conclusions

Conclusions drawn from the results of the geochemical testing were as follows:

m The whole rock data indicated that all samples comprised mostly silica and aluminum oxides. Oxides of
iron, magnesium, calcium, sodium and potassium oxides were present in marginal quantities (> 5 wt%).

m The short-term test results indicated that aluminum and iron were the most abundant trace metals in all
sample leachates. Aluminum and iron concentrations in leachates were elevated relative to the PWQO
criteria. Other metals reporting sporadic concentrations slightly greater that the PWQO criterion were silver,
boron, cobalt, chromium, copper, zinc, lead, vanadium and zinc. The final pH of all samples leachates
ranged from 7.42 to 9.22.

The ABA results indicated that all the samples are considered to be non-acid generating, based on the low
sulphide contents (<0.01 wt%) and the NPR criteria. The NPR ranged from 19.7 to 24.8 for all samples.

g
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Given that the materials are expected to be non-acid generating based on the ABA testing completed, it was
considered that the shake flask extraction (or short term leach) test was suitable for evaluation of leaching
potential, thus no humidity cell testing was completed on these samples.

Overburden in the pit and site areas has been subjected to weathering over the past several thousands of years
and is currently contributing to the water quality of the basin, as such it is not expected that removal or
movement of this overburden will change the overall water quality. Although overburden directly over the pit has
not been tested, as part of the feasibility evaluation, some samples of nearby potential aggregate material have
been collected and tested for geochemistry. Based on geochemical testing of these overburden samples and
the evaluation of the host rock chemistry the overburden is expected to be non-acid generating with low metal
leaching potential.

As part of the construction monitoring and management overburden will be moved and stockpiled, and it will be
necessary during construction and operations to continue to monitor for ARD and ML potential to confirm initial
estimates and adjust management practices if necessary.

GOLDER ASSOCIATES LTD.

<Original signed by>

Ken DeVos, M.Sc., P.Geo.
Principal, Senior Geochemist
KDV/sp

CC: Adam Auckland

Attachments: Figure 1: Borrow Source Identification Summary of Sample Locations
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Potential Borrow Site Visited -
Sample Not Taken

Potential Borrow Site Visited -
Sample Taken

Potential Borrow Site Observed -
Sample Not Taken

Geotechnical Hole - Golder 2011

Mine Facilities

Aggregate Site Authorized - Active

Aggregate Site Authorized - Surrendered

-

Potential Borrow Source 1 for Clayey Silt / Silty Clay

(Televiewered and Piezometer Installed)

C

Geotechnical Hole - Golder 2011
(Logged Only)

Geotechnical Hole - Golder 2011
(Televiewered and Logged)

Mine Site Road
Access Road

Project Transmission Line

Claims

|:| OSISKO Mineral Claims

OSISKO Dispositions

Manley Patents - Osisko Dispositions (Mining Rights Only) *
:.:’:::;.”: Disposition Ownership Uncertain

Other Dispositions

Asselin, Robert/Kulik, Henry Stanislaus

Bjorkman, Karl Everett

Bjorkman, Karl Everett/Davidson, Blaine Robert

Bjorkman, Karl Everett/Fenwick, Kenneth George

Bjorkman, Karl Everett/Fern Elizabeth Gold Exploration Ltd.

6 China Metallurgical Exploration Corp.

Fancamp Exploration Ltd.
8  Natti, Eric Olavi
Saunders, David Bruce
Sparton Resources Inc.

Thurier, Todd Garnet

HOLOCENE NONGLACIAL ENVIRONMENT

Terrain Unit and Significance to Mineral Exploration

Organic Terrain

Potential Borrow Source 2 for Clayey Silt / Silty Clay

Approximate 10 km Radius around the Site

Areas where peat and muck are greater than 1m, constituting bogs and muskeg, low-lying

concentration of metals.
PLEISTOCENE GLACIAL ENVIRONMENT

Finlayson Moraine
A continuous, long and narrow ridge of sand and gravel, with a hummocky surface.

floodplains (peat underlain by sand) and lake shore swamps. Significant detriment to exploration
due to masking effect of thick organic material and creation of false anomalies by spurious

The bedrock surface is nearly always buried by thick gravel in areas of end moraine, but

in a few places moraine ridges have a core of solid rock. Exposures of the moraine

sources may be detected using drift prospecting methods.

deposits are probably more extensive than mapped.

Till Veneer-Discontinuous

Scoured Bedrock

¢ 1 0

or absent.

-

Rock Drumlin: rock-cored hill streamlined by glacier erosion

NOTE

show a delta morphology, indicating a sub-aqueous ice margin. Local bedrock geochemical and
geophysical signatures are masked by thick, exotic gravel deposits, but up-ice mineralized bedrock

Outwash Deltas and Meltwater Channels

Sand and gravel deposits are found in broad valleys at the head of Marmion and Finlayson Lakes.
Thicknesses vary widely from >10m to less than 1m and bedrock is exposed sporadically. These
deposits consist of subaqueously deposited, parallel-laminated, graded bed of coarse/fine sand and
open-work gravels overlain by bouldery, gravel deposits. Deposits are considered detrimental to
geochemical prospecting because of far-travelled material diluting a local bedrock signature. Sand

Bedrock outcrop interspersed with deposits of till. 10-80% outcrop. Topography controlled by bedrocH
Till is divisible into two facies: Unit 1: silty-sandy, locally-derived basal facies. Unit 2: Bouldery sandy
ablation facies with high erratic content. Terrain is suitable for prospecting and geochemical/
geophysical surveys as local bedrock is either at surface or within 1m, burried by a locally-derived till
Soil may be too thin for sampling. Occasional deposits of thick ablation till may mask local bedrock.

Bedrock outcrop or moss/boulder covered outcrop, devoid of sediment cover. Outcrops moulded by
ice action with ubiquitous striations and grooves. Waterlain boulders, gravel and sand were the only
sediment boulders, gravel and sand were the only sediment found in exposures throughout Marmion
Lake. A period of intense meltwater flow may also be indicated and may account for the lack of
sediment cover. Terrain suitable for prospecting because bedrock is ubiquitous. Soils may be thin

* Surface rights on patent X314 are being acquired by OHRG.
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