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NOTE TO READER
APPENDIX D

In April 2015, Treasury Metals submitted an Environmental Impact Statement (EIS) for the
proposed Goliath Gold Project (the Project) to the Canadian Environmental Assessment Agency
(the Agency) for consideration under the Canadian Environmental Assessment Act (CEAA), 2012.
The Agency reviewed the submission and informed Treasury Metals that the requirements of the
EIS Guidelines for the Project were met and that the Agency would begin its technical review of
the submission. In June 2015, the Agency issued a series of information requests to Treasury
Metals regarding the EIS and supporting appendices (referred to herein as the Round 1
information requests). The Round 1 information requests included questions from the Agency,
other federal and provincial reviewers, First Nations and other Aboriginal peoples, as well as
interested stakeholders. As part of the Round 1 information request process, the Agency
requested that Treasury Metals consolidate the responses to the information requests into a
revised EIS for the Project.

Appendix D to the revised EIS (Tailings Storage Facility assessment and multiple accounts
analysis) presents the information related to the alternatives assessment of various locations and
methodologies for the storage of mine tailings and location of the minewater pond. The appendix
includes the following two components:

o D-1: Tailings Storage Facility Alternatives assessment written by WSP Canada Inc., dated
July 21, 2014. This provides a full assessment of tailings storage methodologies and locations
for the Project and was submitted as part of the original EIS. The report includes Site
Characteristics, Alternatives Assessment Parameters, Alternatives Assessment and technical
information pertaining to the preferred alternative. As part of the Round 1 information requests,
Treasury Metals has made significant changes to the alternatives assessment for tailings
storage. As such, Sections 1, 2, 4 and 6 have been superseded by the information provided
in Appendix D-2. No changes have been made to Sections 3.0 and 5.0 of Appendix D-1, which
continue to be relied on in Appendix D-2 and the revised EIS.

e D-2: Multiple Accounts Analysis - Assessment of Alternatives for Storage of Mine Waste, dated
August 31, 2017. This draft report provides a full multiple accounts analysis of various
methodologies and locations for the storage of tailings material as per the Metal Mines and
Effluent Regulations and pursuant to the Guidelines for the Assessment of Alternatives for
Mine waste Disposal. The report is currently in a draft form as discussions with appropriate
regulators are still pending. The draft report includes a summary of the environmental
conditions, study methodology, candidate alternatives, pre-screening assessment of
alternatives, characterization of remaining alternatives and a value based decision process
using a multiple accounts ledger and sensitivity analysis. Finalization of the multiple accounts
analysis is pending consultation with relevant agencies and incorporating their feedback.

The information in this appendix was used in preparing Section 2.4.2 and Section 3.7 of the
revised EIS.
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As part of the process to revise the EIS, Treasury Metals has undertaken a review of the status
for the various appendices. The status of each appendix to the revised EIS has been classified
as one of the following:

e Unchanged: The appendix remains unchanged from the original EIS, and has been re-issued
as part revised EIS.

e Minor Changes: The appendix remains relatively unchanged from the original EIS, and has
been re-issued with relevant clarification.

e Major Revisions: The appendix has been substantially changed from the original EIS. A re-
written appendix has been issued as part of the revised EIS.

e Superseded: The appendix is no longer required to support the EIS. The information in the
original appendix has been replaced by information provided in a new appendix prepared to
support the revised EIS.

o New: This is a new appendix prepared to support the revised EIS.

The following table provides a listing of the appendices to the revised EIS, along with a listing of
the status of each appendix and their description.

List of Appendices to the Revised EIS

Appendix Status Description
Appendix A Major Revisions Table of Concordance
Appendix B Unchanged Optimization Study
Appendix C Unchanged Mining Study
Appendix D Major Revisions Tailings Storage Facility
Appendix E Minor Changes Traffic Study
Appendix F Major Revisions Water Management Plan
Appendix G Superseded Environmental Baseline
Appendix H Minor Changes Acoustic Environment Study
Appendix | Unchanged Light Environment Study
Appendix J Minor Changes Air Quality Study
Appendix K Minor Changes Geochemistry
Appendix L Superseded Geochemical Modelling
Appendix M Minor Changes Hydrogeology
Appendix N Unchanged Surface Hydrology
Appendix O Superseded Hydrologic Modeling
Appendix P Unchanged Aquatics DST
Appendix Q Major Revisions Fisheries and Habitat
Appendix R Major Revisions Terrestrial
Appendix S Major Revisions Wetlands
Appendix T Unchanged Socio-Economic
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List of Appendices to the Revised EIS
Appendix Status Description
Appendix U Minor Changes Heritage Resources
Appendix V Major Revisions Public Engagement
Appendix W Unchanged Screening Level Risk Assessment
Appendix X Major Revisions Alternatives Assessment Matrix
Appendix Y Unchanged EIS Guidelines
Appendix Z Unchanged TML Corporate Policies
Appendix AA Major Revisions List of Mineral Claims
Appendix BB Unchanged Preliminary Economic Assessment
Appendix CC Unchanged Mining, Dynamic And Dependable For Ontario’s Future
Appendix DD Major Revisions Indigenous Engagement Report
Appendix EE Unchanged Country Foods Assessment
Appendix FF Unchanged Photo Record Of The Goliath Gold Project
Appendix GG Minor Changes TSF Failure Modelling
Appendix HH Unchanged Failure Modes And Effects Analysis
Appendix Il Major Revisions Draft Fisheries Compensation Strategy and Plans
Appendix JJ New Water Report
Appendix KK New Conceptual Closure Plan
Appendix LL New Impact Footprints and Effects
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INTRODUCTION

GENERAL

Treasury Metals Incorporated (TM) owns mining rights to the Goliath Project (Project) and is in
the process of completing preliminary engineering assessments for the site. The Goliath
Project site is located adjacent to the village of Wabigoon, Ontario, approximately 20 km east of
Dryden, Ontario and is approximately 330 km west of the city of Thunder Bay, Ontario. The
geodetic coordinates of the proposed Project are approximately centered on 49°45'25” N by
92°36'30” W and the Project Site Location and Key Plan.is shown on Figure 1.1. The Goliath
site contains gold and silver deposits and consists 0f 137 unpatented mining claims and 20
patented mining claims within an area of 4,064 hectares. The siie is located partially within both
the Hartman and Zealand townships and/rncludes a total arca of approximately 4,976 hectares.
The general elevation is approximately ‘400 _metres above sea level (masl), has an average
annual temperature of 2.1°C and experiences 0.7 metres of precipitation annually with
approximately 24% of the annual‘total falling as snow.

The site is currently accessible year round from Highway 17 and multiple public secondary
roads that extend north from Hwy 17 consisting of Anderson Road, Maggrah Road and Tree
Nursery Road. Power Supplies are close to the site and there is a natural gas pipeline proximal
to the site.

The November 2011 National instrument 43-101 (NI 43-101) Mineral Resource report by A.C.A.
Howe indicates an approximate resource of 1.6 million ounces of gold including an additional 5
million-ounce silver by-product resource. Future drilling is planned for the site that could identify
additional resources that would be available to be mined.

ACKGROUND INFORMATION

The Goliath site will be a new development as the area has no historic mining activities
completed to date. The site was previously used by the Ministry of Natural Resources (MNR)
as a tree nursery and the existing infrastructure at the site consists primarily of buildings that
were used for the tree nursery.

Limited documentation is available prior to 1989 for site exploration activities. Work done by
Teck Exploration (now Teck Resources) after 1989 identified a poorly exposed, broad area of
weak mineralisation and anomalous gold extending through parts of lots 3 through 8 of
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Concession IV of Zealand Township. Site exploration commenced in 1990 and concluded in
1998 that consisted of approximately 78,000 metres of diamond drilling, after which the project
was suspended. A bulk sample of 2,375 tonnes was collected in 1998 from an underground
drift at a depth of approximately 250 m accessed from an underground ramp that runs north into
the main zone of the ore body and splits off in the east-west direction (on. strike). for
approximately 100-150 metres in either direction. The portal to the underground ramp was
closed as per a closure plan by Teck in 1998.

The current Project site primarily consists of two historic properties consisting of thé Thunder
Lake Property, previously owned by Teck-Corona, and the Laramide Property. TM obtained the
mining rights to the site in 2008 and since that time has been active at the site completing site
exploration activities. Site exploration is currently on-going, at the time of this report, which
includes in-fill and condemnation drilling activities.

Operations for the Project will consist of an onsite crusher, mill and processing plant, ore
stockpile, warehouse and other office buildings. Mining activities will consist of an open pit
followed by an underground operation. The open pit can.be used for storage of mine waste
rock once underground mining activities commenece:Mine waste, consisting of waste rock and
tailings will be stored on-site. The processing Is anticipated to consist of 2,700 dry tonnes per
day (dtpd) throughput over the mine lite which is currently estimated at 12 years.

TM completed a Project Description Report (PD Report) entitled “Project Description — Goliath
Gold Project, Treasury Métals Ineorporaied” dated November 26, 2012. The PD Report was
submitted to the Canadian Environmental Assessment Agency (EAA) and the Ministry of
Northern Development and Mines (MNDM) for consideration.

PROJECT SCOPE OF WORK

TM is in the process of completing the Environmental Impact Statement (EIS) for the Goliath
Project Site. ~An_Alternalives Assessment for the tailings storage location and deposition
technology has been identified for completion to support the EIS. The scope of work identified
for this project consists of completion of the Alternatives Assessment and identification of the
preferred location for taillings storage and the deposition technology. This report presents a
comprehensive summary of the work undertaken to complete the Alternatives Assessment and
the identification of the preferred alternative. The information presented in this report will be
included with the EIS for the project.
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SITE CHARACTERISTICS

SITE LOCATION

The Goliath property is located approximately 20 km east of the city Dryden, Ontario, adjacent
to the village of Wabigoon, which is approximately 330 km west of the city of Thunder Bay,
Ontario. The property is located within the Arctic Watershed for general global site runoff and
specifically within the Wabigoon River Watershed. The area has moderaie to flat topography
with elevations ranging from approximately 360 masl to 500 masl. The-area has been generally
identified as having hardwood boreal forests consisting of black spruce, white spruce, balsam
fir, jack pine and tamarack and incudes an abundance of wetlands including bogs, fens and
marshes. A plan showing the existing conditions.of Project Site is provided as Figure 2.1.

Access to the site is from Highway 17 and multiple public secondary roads that extend north
from Hwy 17 consisting of Anderson Road, Maggrah Road and Tree Nursery Road. Road
travel is accessible year round with show clearing coripleted on the municipal roads by the City
of Dryden and the mining roads maintenance including snow clearing being the responsibility of
TM.

Dryden is a community of more than 7,000 people and has services such as an airstrip, a
hospital, schools, restaurants, grocery stores and hotels. Dryden is primarily accessible from
the west and eastvia Highway 17, frorm the North via Hwy 72 and from the South via 594.

HABITATAND LAND USE

Previcus studies and a field programs completed during the 2010-2011 field season were used
by TM to identify the local habitat. A total of 20 mammal species were previously identified that
included moose, white-tailed deer, black bear, grey wolf, and small furbearers. A total of 120
bird species were previously observed with 101 of those known to nest, or suspected to nest in
the area. A lotal of seven species of amphibians were observed, and five were previously
recorded during the 2011 field season that was limited to one toad, three tree frogs, two true
1fogs and one mole salamander. The tetraploid gray tree frog and eastern American toad were
observed in most of the suitable habitats. Two (2) reptile species, the western painted turtle and
the eastern garter snake, were observed during the 2011 field program. Four (4) species of
butterflies and eighteen species of dragonflies and damselflies (Odonates) have been observed
in the study area. Two of the species, the Pronghorn Clubtail and Horned Clubtail are
provincially rare.

Treasury Metals — Goliath Project
Tailings Storage Facility
Alternatives Assessment



2.3

2.4

[

141-12598-00
Report 1, Rev. 0

The surrounding area of the Goliath Project site has a varied land use. The project sie is
located in close proximity to the village of Wabigoon and the city of Dryden. Snowmobiling,
hunting, fishing and camping are popular recreational activities in the area, and both forestry
and the pulp industries have played a large part in the local economy.

GEOLOGICAL SETTING

The Goliath Project site is situated within the volcano-plutonic  Eagle-\Wabigoon-Manitou
Greenstone belt in the Wabigoon Subprovince, just north of the large-scale regional\Wabigoon
fault. This Subprovince is part of the Archean Superior Provirce and iocated in northwestern,
Ontario. The greenstone belt is 150 kilometres wide, with an exposed strike length of 700
kilometres. The Wabigoon fault is a large-scale regional structure that is separated into a
northern and southern domain. The northern domain generally consists of southward-facing
panels of alternating metavolcanic and metasedimentary rocks. North of the Wabigoon fault the
geology primarily consists of metasedimentary rocks that‘are assumed to be predominant. The
southern domain is generally composed of narthward-facing, volcanic rocks. The Wabigoon
fault is observed at surface just north of the‘viilage of Wabigoon.

The majority of the project area iscunderlain by the Thunder Lake Assemblage, an upper
greenschist to lower amphibolite. metamorphic grade volcanogenic-sedimentary complex of
felsic metavolcanic rocks and clastic metasedimentary rocks. The assemblage comprises
quartz-porphyritic felsic to intermediaie metavolcanic rocks represented by biotite gneiss, mica
schist, quartz-porphyritic™ mica schist, a variety of metasedimentary rocks and minor
amphibolites. Compositional layering is present in metasedimentary rocks strikes ~70° to 90°
and dips from 70° to 80° south to'southeast. The Thunder River Mafic Metavolcanic rocks
underlie the south.nart of the Property. The mafic rocks are generally massive flows but are
pillowed locally and include amphibolite and mafic dykes, which are characterised as chlorite
schists. Some rocks have been described as ultramafic in character. The regional geology and
lithology is included as a Figure 2.2.

SURFICIAL MATERIALS

The surficial geotechnical materials at the Goliath site generally consist of outwash plain, valley
terrain, Glaciolacustrine plain, organic terrain, Kame, kame field, kame terrace, kame moraine
and bedrock knobs. They occur in varying thickness depending on the topography in which
they are deposited and the process by which they settled. The soils deposits are described as
being clay or clayey, silt to silty, sands and also gravels and organic peat. A Ground Moraine
located to the north of the project site is described as being predominantly till material. Relief at
the site is low to moderate of undulating to rolling variety. Drainage is described as being
predominantly dry with wet conditions in areas consisting of organic terrain.
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A site investigation (Sl) was completed in late March to early April, 2013 for the purpese of
investigating the in situ soil conditions at the proposed plant site and potential TSF areas,
consisting of Location 1 and Location 6. The information collected during the SI will be used to
support the engineering design phase as the project is advanced. The factual soils information
from the Sl is provided as Appendix A.

CLIMATE CONDITIONS

The climate in the Dryden and Goliath project site area is characterized by moderately long,
cold winters and shorter, warm summers typical of continental conditions. The area
experiences a wide variation in temperature throughout the year. In winter months, the
temperature can drop below -20°C for extended periods. In the summer, the maximum daily
temperature may reach over 30°C for extended periods. The daily mean temperatures typically
fall below freezing from November through March.

Two meteorological stations are close to the project site and_ are identified as “Dryden” and
“Dryden A”. Review of Climate Normals for 1970 — 2000 for the Dryden A station indicates that
precipitation in the region is characterized as moderate and is generally distributed throughout
the year with some seasonal trends. FHowever, the wettest months generally occur in the
summer, from June to September. The average annual total precipitation at the Dryden A
station based on Climate Normals (1971-2000)4s 701 mm, with 536 mm falling as rain and 165
mm falling as water equivalent to snow. The Report “Goliath Gold Project Baseline Study —
November 2010 to November 2011” by Klohn Crippen Berger, Ref. No. M09706A01, dated
September 21, 2012 (Environmental Baseline Study) for the site assessed longer ranges of
data for the Dryden A, Dryden Station as well as the Sioux Lookout A station. The results of the
assessment for Dryden A station dndicated values of 536 mm rainfall, 170 mm was water
equivalent snow with a total précipitation of 706 mm. These values compare with the 1970-
2000 Climate Normals and have therefore been adopted for this project. The Environmental
Baseline report also identified daily average temperature ranges from -18.2 C in January to
+18.5/C in July.

TM has installed a meteorological station at the site. The station became operational on July
18,2012 and collects wind, precipitation, barometric and humidity data. Data from the
meteorological station is anticipated to be utilized throughput the operations at the site.

Evaporation data is not collected at the local meteorological stations. The Environmental
Baseline Report indicated that mean annual lake evaporation ranges from 500 mm to 600 mm.
This result compares to the PD Report that indicted annual lake and pond evaporation
estimated at the site for the year 2011 was in the range to 500 mm to 600 mm. Environment
Canada recommended that (TML) use the EC lake evaporation data observed at Rawson Lake
station (ID: 6036904, 49.65°N, 93.72°W), which is located approximately 80 km southwest of
the project site. The total yearly evaporation identified at the Rawson Lake station is
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approximately 537 mm, which corresponds to the values presented in the Environmental
Baseline Report. The monthly evaporation data from the Rawson Lake station is’ provided

below.

Month Evaporation, (mm)
May 115

June 123
July 127
Aug 109
Sept 63

Total 537

Extreme rainfall depths for the project were investigated to determine 24-hr storm depths for
various return periods. The amount of rainiall for the various extreme rainfall return periods was
calculated using the following equation (Hogg and Cair, 1985):

o X(T) = Xy + K (my4) X S, where:

o X = Total Rainfall for event (mm)
o Xm = Mean Precipitatiori (mm)

o S = Standard Deviation (mm)

o T = Relurn Period (years)

. K (m24) = Return Period Constant

Based on Figures BP1.and D2 in the “Rainfall Frequency Atlas For Canada” (Hogg and Carr,
1985), the mean precipitation (X)) and the standard deviation (S) for the Dryden Area have
been taken (0 be 46 mm and 16 mm, respectively. The resultant storm depths are provided

below:

Return Period (Years)

Storm Depth (mm)

43

10

67

[
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25 79
50 87
100 96
200 105
1,000 125
PMP 320

The Environmental Baseline Study that was previously completed for the Goliath Project
included an assessment of potential storm depth for various return periods as well as storm
durations (i.e. 5-min, 1-hr, 12-hr, etc.), that-also included the rainfall depth (storm depth) for the
24-hr storm. Selected resultant storm /(epths as presented in the Environmental Baseline

Report are as per the following table:

Return Pericd (Years) Storm Depth (mm)
2 44
10 62
25 90
50 101
100 113
200 -
1,000 -
PMP -

141-12598-00
Report 1, Rev. 0
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Comparison of the Environmental Baseline study values shows a slight increase when
compared to the storm depths resulting from the Hog and Carr method. Therefore/the storm
depths from the Environmental Baseline Study have been adopted for this project.. However,
storm depth for the 1:200, 1:1,000 and PMP were not provided in the Environmental Baseline
Study and therefore storm depths from the Hogg and Car method have been@adopied for these
24-hr return periods.

TOPOGRAPHY

Topography in the general area of the Goliath Property is déscribed as having low slopes,
rolling hills and is marked by a low occurrence of streams, ponds, and marsh lands. The
approximate elevation of the proposed plant site is El. 395 masl and elevation differences within
20 km of the Goliath Site range from El. 360 to 500 masl. The highest elevations are found 9
km to the north and the lowest elevations at 17 K north-west of the Goliath Site. In the
immediate area where infrastructure is planned topography is generally noted as increasing to
the north and north-east and moderately to the south-east of the Goliath Site. Topography
decreases to the west and south-west towards bodies of water identified as Thunder Lake to the
west and Wabigoon Lake to the south-west.

SURFACE DRAINAGE

Surface water drainage in the area of the Goliath Site will generally occur in a West to South-
west direction within two (2) main catchments and smaller sub-catchments. The main
catchments route surface water runoff to the south-west towards Wabigoon Lake and to the
west towards Thunder Lake. <Several seasonal and permanent streams are present within sub-
catchments that route surface water runoff to Wabigoon and Thunder Lake. The area of the
proposed opern pit mine and potental tailings storage locations are anticipated to be within
areas of surface water runoff to Wabigoon Lake. The existing facilities at the Goliath Site,
located to the north of the proposed open pit mine, are within surface water runoff areas that will
be directed to Thunder Lake.

SEISMICH ¥

The project site Is located within the Interior Platform Seismic Zone. This zone spans from the
Cordilleran Deformation Front to the Eastern Northern Ontario region that begins east of
Thunder Bay at 88°W longitude.

Selsmicity within the interior platform is defined as a “Low” relative hazard region by Natural
Resources Canada and is shown on Figure 2.3.

Seismic activity in this zone is very low, with the exception of an area in Southern
Saskatchewan. The largest earthquake ever recorded in this area was a magnitude 5.5 event
in 1909 near the Canadian-American border. Other than this small area, the entire Interior
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Platform at the centre of the North American plate is a stable craton area, is the lowest Seismic
Hazard Zone of Canada and is considered a seismically inactive zone.

The Geological Survey of Canada (GSC) publishes the seismic hazard model for Canada, most
recently as the GSC Open File 5913 (2008) that forms the basis for Seismic Hazard Calculation.
This 4™ generation seismic hazard model is the basis for seismic design pravisions in the 2005
National Building Code of Canada (NBCC). The 4™ generation model incltided updaied seismic
source zones, magnitude-recurrence relations and ground motion attenuation relations. The
2005 code uses median ground motion on firm soils sites for a probability of exceedance of 2%
in 50 years, with the ground motion being described by seisiviic hazard values for five
parameters; spectral acceleration at 0.2, 0.5, 1.0 and 2.0 second period and peak acceleration
(PA). The values of the five parameters are tabulated for more than 200,000 grid points over
Canadian territory and surrounding areas. The four spectral parameters allow the construction
of approximate uniform hazard spectra for all locations in. Canada (o provide improved
earthquake resistant design.

For the central “stable” craton region of Canada, the ‘F model is used, as the source zone
model. As this area has had too few earthquakes recorded to define reliable source zone and
rates, the ‘F’ model is based on earthquake activity rates ior three separate regions: central
Canada, the portion of North America that is.geologically similar to central Canada, and global
regions that are geologically similar 10 central Canada. These regions have an overall activity
rate that is a combined weighting of 0.2, 0.4 and 0.4 respectively. The ‘F’ model is the lowest
level of ground motion for seismic design of buildings in Canada. However, although the
seismic hazard and related seismicity levels are too low to allow for reliable estimation based on
historical seismicity, international examples suggest that large (greater than Magnitude 6
Richter) can occur anywhere,however, the probability is extremely low (Johnston et al., 1994).

Consistent withcurrent ‘design philosophy for structures such as embankment dams, the
Maximum Degign Earthquake (MDE) will be selected to represent extreme earthquake loading
conditions (ICOLD, 1995). Values of maximum ground acceleration and design earthquake
magnitude will be determined for the MDE.

The appropriate design earthquake for the Goliath Site tailings dam can be selected on the
basis of the Hazard Potential Classification (HPC) criteria taken from the CDA Guidelines
(2007) and 1s discussed later in this report. The MDE for design purposes will be determined in
accordance with the HPC as the design is advanced. Probabilistic seismic risk parameters
were calculated for the site by the Canadian Geological Survey based on the NBCC and
analyses ¢f the earthquake data for the region are presented in Table 2.1.

9 EXISTING FACILITIES

The Goliath Project site was not been previously developed as a mining operation. There are
existing buildings at the site that consist of the Tree Nursery Buildings. The existing facilities
will be used as project management and mine administration offices as the project is advanced.
New infrastructure is anticipated to consist of the mill, shop and administration offices to support
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the mining activities. There are existing roads that are currently used to access the site for the
current operations, consisting of exploration drilling and environmental monitoring t0 suppcrt
baseline data. An existing overhead utility power line is present at the site that diagonally
crosses the site in a north-west direction. An existing gravel pit is present, outside of the TM
property boundary, to the south near Anderson Road. A Figure showing the existina conditions
site, including current property boundaries, is provided on Figure 2.1.
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ALTERNATIVES ASSESSMENT - DESIGN
PARAMETERS AND ASSUMPTIONS

GENERAL

Previous work and studies at the Goliath Project site have primarily been related to mining
exploration and environmental baseline studies. As a result, design work related to tailings
storage and management as well as ore processing, mine design and site water handling have
been limited. Design work related to ore processing and mine designs are understood to be
progressing in parallel to the tailings storage Alternatives Assessment and therefore limited
information is available for inclusion with the assessment. Design parameters and assumptions
have been developed to advance the Alternatives Assessment that are based on the
information that is currently available, as well as previous experience with similar projects. The
Alternatives Assessment includes different types of tailings disposal technologies that have
required assumptions to advance their assessment. The design parameters are therefore
preliminary and will need to be refined and/or confirmed, as well as the assumptions, as the
project is advanced to subsequent levels of design. The subsequent levels of the design are
understood to include the Feasibility and Detailed Design levels. The following is a summary of
the design parameters and assumptions that have been adopted for the completion of the
Alternatives Assessment.

PROCESSING

The following processing information has been provided for use in the Alternative Assessment.
It has been used to determine total tailings volume that will require on land storage. The
ore/tailings processing has also been used to identify water management requirements related
to water flows directed to the tailings storage facility as well as water reclaim requirements for
use in processing.

e Processing of 2,700 dry tonnes per day;

e Operations of 365 days per year for 12 years; and

e 11,826,000 total tonnes of dry tailings solids produced over the expected 12 year life of
mine.

Treasury Metals — Goliath Project
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TAILINGS PARAMETERS AND VOLUMES

Laboratory testing to determine the potential in situ density of tailings solids has not been
completed for the project at this stage and therefore assumptions have been made to estimate
the total tailings volume to be stored within the on land tailings facility to complete the
Alternatives Assessment. The assumptions of in situ density are based on current known
parameters, published historic information as well as previous experience with similar projects.
The following tailings parameters have been used to complete the Alternatives Assessment.

Total tailings solids of 11,826,000 dry tonnes
e Tailings specific gravity of 2.7 (provided by process design)

e Conventional Tailings:
0 43% solids content in tailings stream (provided by process design)
o Estimated In situ dry density of 1.1 t/m?
o Tailings solids volume 10,750,909 m*

e Thickened Tailings:
o Estimated 65% solids content in Tailings Stream
o Estimated In situ dry density of 1.4 t/m?
o Tailings solids volume 8,447,143 m?

e Dry Stack Tailings:
0 Assumed Moisture Content 15%
o Estimated dry density 1.6 t/m®
o Tailings solids volume 7,391,250 m*

Co-Disposal of Tailings into the Mine Workings will consist of initial disposal in the tailings
facility during the initial years of operations followed by removal of percentage of the tailings
solids from the stream. The portion of the tailings removed will be used as paste backfill in the
underground mine workings. This concept assumes that disposal of tailings solids into
underground mine workings can occur after Year 5 of operations and that an assumed 40% can
be removed from the tailings stream (directed to the on land tailings facility after Year 5) and
directed to the underground mine workings. Tailings solids directed to the underground mine
are assumed to be thickened to a paste prior to being routed back to the underground mine
workings. Total tailings requiring storage on-land with 40% removal after Year 5 is 8,243,000

m?,

The tailings solids have been assumed to be Potential Acid Generating (PAG), based on the
Draft Report “Geochemical Evaluation of the Goliath Gold Project” by EcoMatrix Inc., Ref. No.
12-1938 dated September, 2013. The results of the Draft Report indicated that tailings
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materials should be treated as PAG. Water in the tailings stream is anticipated to be generally
inert (based on preliminary indications from processing design)

DAM CROSS-SECTION AND MATERIALS

Several potential tailings storage locations and tailings technologies will be assessed as part of
the Alternatives Assessment and therefore preliminary assumptions have been established to
develop preliminary construction material volume estimates related to embankment
construction. The assumptions are preliminary at this stage of the project and can be optimized
as the project is advanced to subsequent levels of design when additional information is
available related to the sub-surface soil conditions at the site as well as material parameters of
potential fill materials and volumes. The preliminary estimate of materials and volumes has
been developed in order to estimate costs as inputs to the Alternatives Assessment. Similar
assumptions have been applied to the impoundments at all locations for the purpose of
maintaining consistency in completing of the Alternatives Assessment. It is anticipated that the
assumptions adopted for the completion of the Alternatives Assessment will be confirmed and
optimised as the project is advanced during subsequent levels of design. The following
assumptions have been adopted for the dam cross sections and potential fill materials to
complete the Alternatives Assessment.

e Dams required for tailings containment (based on tailings technology) will be initially
established with a starter dam for 4 years of operations utilizing local borrow materials
and/or from materials from local pits.

e Raising of the dams post Year 4 can be completed with NAG mine waste rock and has been
conservatively assigned as a downstream raise. This assumption will be dependent on the
results of the mine design and planning, sufficient availability of mine waste rock and also
TM ability to effectively sort NAG and PAG rock at the source.

e The style of dam raise will be dependent on the foundation conditions that will be
determined as the project is advanced.

e Basin areas in locations anticipated to consist of low permeable materials (i.e. clay) can be
constructed with low permeable soil embankments (clay) with graded internal geotechnical
filters and that the basin area can use the in situ low permeable geotechnical materials to
achieve containment.

e Basin areas in locations anticipated to consist of higher permeable sands and gravels will
utilize engineered liner products for the basin and upstream embankments for containment.

e Embankment slopes:
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o Fine grained fill:

= Upstream 2.5H:1V

= Downstream 2.25H:1V
o Downstream Mine Waste Rock — 1.5H:1V
0 Upstream Slopes with Liner — 3H:1V

Foundation Parameters — Based on available Site Investigation data

Construction fill materials consisting of low permeable clay have been assumed to be
provided from borrow sources at the mine site. The proposed open pit mine area has clay
overburden that will require stripping in preparation for mining activities that may be used in
the construction of the impoundment dams.

Fill materials for internal graded filters can be supplied from potential borrow sources at the
mine site or alternatively from local gravel pits in the Dryden area.

Fill materials to construct the proposed starter dam, for the initial years of operations, can be
supplied form borrow sources at the site or alternatively form local gravel pits.

Topsoil from basin and foundation preparation activities will be stockpiled on site for use in
closure activities.

OPERATIONAL AND STORMWATER MANAGEMENT

Limited information related to the site water handling was available as input for the Alternatives
Assessment and will become available as the project is advanced. The following inputs and
assumptions have been adopted to complete the Alternatives Assessment.

141-12598-00
Report 1, Rev. 0

Water reclaim to plant for conventional tailings — 140 m°hr (provided by processing
design);

Mine dewatering that will be routed to the on land tailings storage facility can range from 540
m°/day to 1,600 m®day. The larger mine dewatering rate has been utilized for the
Alternatives Assessment to identify potential surplus water, for this stage of the project, that
would be accumulated in the tailings area. A methodology to address the surplus water
collected at the tailings area is ongoing and being developed by TM.

Average precipitation that will be reporting to the on-land tailings facility is 706 mm per year
with approximately 550 mm per year of evaporation.
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Additional water inputs to the on land tailings facility may become apparent as the project is
advanced and the water management design will incorporate these additional inputs, as
required.

The following assumptions related to water management have been adopted to complete the
Alternatives Assessment:

141-12598-00
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Impoundments established for conventional tailings and thickened storage can be used for
temporary storage of surplus water, if necessary. Yearly surplus water, after process
reclaim, will be directed to a water treatment plant prior to release.

Dry stack storage will require a secondary water collection pond for temporary storage of
surplus water prior to being directed to treatment. The potential for utilizing a future
secondary containment structure for water collection for thickened tailings disposal may be
required and would be dependent on the use of a central tailings discharge. This would be
determined as the project is advanced to subsequent levels of design. The Alternatives
Assessment has been completed assuming a single impoundment for tailings and water
storage with scoring reflecting the potential of utilizing a future secondary containment
facility for water collection.

All dam impoundments will be required to contain an Environmental Design Storm (EDS)
resulting from the 1:1,000 yr, 24-hr storm event.

All dam impoundments will include sufficient embankment heights to provide adequate
normal and minimum freeboards.

A water cover will be used for conventional tailings storage to minimise the potential for acid
generation of the tailings solids.

Dry stack tailings will require a foundation collection system to collect potential seepage
water from the tailings to prevent ARD. Perimeter runoff collection ditching would also be
used to collect surface water runoff form the storage area. Seepage and runoff water would
be routed to a collection pond for containment and potential treatment.

A perimeter seepage collection ditch with pump back system will be used to intercept
seepage from the impoundment area and return it to the facility.

All dam impoundments will include a spillway designed to accommodate the required Inflow
Design Flood (IDF) based on the Hazard Classification Potential (HPC). The HPC has been
estimated for each dam impoundment as part of the Alternatives Assessment. The HPC will
be adopted for the water collection pond for the Dry Stack Option.
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3.5 OPERATIONAL AND CAPITAL COSTS

Preliminary cost ranking has been completed, at a high level, to provide inputs for the purpose
of completing the Alternatives Assessment based on the available design input parameters and
assumptions outlined above. Cost estimating will be developed and optimized for the project
once the design commences for the preferred alternative. Cost ranking for this stage of the
project has been estimated to provide a direct comparison of economic account inputs for the
Alternatives Assessment. Relative cost rankings were developed for construction, operation
and closure, for each alternative advanced past the pre-screening step of the Alternatives
Assessment. The cost rankings have been compared (at this stage of the project) on a relative
scale and have been factored based on the lowest cost alternative (lowest anticipated cost
assigned as 1 and other alternatives assigned a relative rank based cost increase). This allows
for cost comparisons by ranking as economic inputs to be scored as part of the Alternatives
Assessment process. The lowest anticipated cost was assigned the highest score (as being
favourable) with the higher cost Alternatives assigned an incremental lower score to provide the
required comparison for the assessment. The following assumptions have been adopted to
estimate cost ranking for the Alternatives Assessment.

e Cost rankings for construction represent the anticipated final embankment stage and include
allowances for contractor mobilization and demobilization, as a percentage of the
construction costs, as well as inclusion of a construction contingency.

e Processing of conventional tailings was taken as the base case. Operational cost increases
associated with the processing of thickened and dry stack tailings have been included with
the operational costs for the individual tailings technology.

e Operational cost rankings associated with hauling dry stack tailings have been considered
to include site and foundation preparation activities as well as the costs associated with
establishing a secondary water collection pond.

e Closure cost rankings have been included associated with closure of the facilities. The
closure concept consists of capping the tailings with clay and providing a soil water
shedding cover.

The cost ranking for each Alternative is provided in the Alternatives Assessment, as discussed
below in Section 4.0.
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ALTERNATIVES ASSESSMENT

GENERAL

Assessment of potential alternatives for tailings storage and tailings disposal technology is
required under Environment Canada’s Guidelines for the Assessment of Alternatives for Mine
Waste Disposal (Environment Canada 2013) when potential alternative locations are within
bodies of water or streams. This requires an assessment of mine waste disposal alternatives,
and specifically an assessment of tailings deposition-technology and tailings management
facility locations.

All projects require an assessment of mine waste disposal alternatives if the Tailings
Management Facility (TMF) or the Waste Rock Management Facility (WRMF) is placed in
natural water bodies frequented by fish. Ifthis’is the case, the facilities are then designated as
Tailings Impoundment Areas (TIA’s), as Specified by Schedule 2 of the Metal Mining Effluents
Regulations (MMER).

The alternatives assessment for the tailings management facility and the tailings disposal
technology builds on previously issued documefitation for the Project including:

e Goliath Gold Project Description (Treasury Metals Incorporated, December 2012);

e Metallurgy Test Work Technicai Report (September, 2012);

e National Instrument 43-101 Preliminary Economic Analysis of the Goliath Gold Project
(A.C.A. Howe International Limited, August 2012);

e Geochemical Evaluation of the Goliath Gold Project (EcoMetrix Incorporated, June 2013);
and

¢ Technical Report and National Instrument 43-101 Preliminary Economic Assessment on the
Goliath Gold Project (A.C.A. Howe International Limited, August 2010).

ASSESSMENT APPROACH

Environment Canada’s Guidelines for the Assessment of Alternatives for Mine Waste Disposal
(Guidelines), has identified a seven step process, which is as follows:
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o Step 1: Identify Candidate Alternatives
e Step 2: Pre-screening Assessment

e Step 3: Alternative Characterization

e Step 4: Multiple Accounts Ledger

e Step 5: Value-Based Decision Process
e Step 6: Sensitivity Analysis

e Step 7: Document Results

This process has been followed as several streams are present at the site so as to ensure that
the location selected for the on-land tailings storage facility will have the least impact. The most
suitable or preferred tailings alternative is selected from an environmentai, technical and socio-
economic perspective.

IDENTIFICATION OF CANDIDATE ALTERNATIVES

A total of seven (7) candidate locations for potential on<land tailings storage were selected for
consideration in the Alternatives Assessment. The assessment also included potential tailings
disposal technologies at each of the candidate locations. A potential dry location was included
as Location 7, as recommended by the guidelinés.” The Goliath project area does have natural
streams that are present at the site/and care has been taken to avoid or minimise contact with
streams for the placement of candidate alternative iocations. On-land waste management
facilities for mining operations can be relatively large to meet storage requirements. This area
also has existing streams _that would make it difficult if not impossible to identify consistent dry
land candidate alternatives that would provide sufficient storage capacity while maintaining a
stable and aesthetic impoundment area. The degree of impact is evaluated in the assessment
for each candidate alternative. A list of the candidate locations, tailings technologies and
potential alternatives that were assessed are provided on Table 4.1.

Tailings deposition technology and locations are assessed together in order to determine
mutual.interactions and effects. A figure showing the locations of the alternatives is provided on
Figure 4.1,

A set of threshold criteria. has been established in order to determine the regional boundaries for
selecting candidate alternatives. The threshold criteria were determined to include:

»  Exciusion based on distance;

e  Exclusion based on the presence of protected areas;
e / Exclusion based on legal boundaries; and

¢ Exclusion based on corporate policy.
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43.1 POTENTIAL TAILINGS MANAGEMENT FACILITY LOCATIONS

Seven (7) unigue sites were identified within the site boundaries. The topography of/all options
is of a similar flat nature, and hence will require similar containment designs using perimeter
embankments.

LOCATION 1 — NORTHEAST OF MINE SITE

This location has minimal fish habitat within the footprint and very little water flow. The water
flow for the Blackwater Creek Tributary #2 has been determined to be seasonal, and only
present during the spring. Topography is gently sloping towards the west.. The process plant is
less than 500 metres away and minimal access roads will be required for development and
operation. This option for the tailings storage will ensure constant monitoring due to its close
proximity to the plant, and the project access road (Tree Nursery Road). Fish habitat is present
directly downstream of the proposed tailing storage area and any environmental spillage
incident may be more complex to mitigate than other options.

LOCATION 2 — EAST OF MINE SITE

This location is located to the north and £ast of Location 1. Within the footprint of this location
option, are the headwaters of tributaries of the Bilackwater Creek and Hughes Creek. Both of
these creeks drain into Wabigoon.Lake. The topography is very rolling, with elevation changes
of up to 40 metres. The process plant is located over 3 kilometers to the west, and significantly
farther when travelling by on site road access. The only access to Location 2 is via a logging
road, of unknown condition that runs north. of the community of Wabigoon landfill site (closed)
towards the southeast corner of Location 2. The east side of Location 2 has recently been
harvested for logging purposes. This location has the largest footprint of all the options.

LOCATION 3« FAR EAST OFMINE SITE

Location 34s located on the far southeast of the TM property boundary and northeast of extents
of Anderson Road. There are no known creeks, rivers or water bodies within the boundaries
of the Location 3 Option: Topography is generally fairly flat, with the exception on the east side
of the property, which is elevated in excess of 10 metres. Road access exists within 100
metres on the west side off Anderson Road. This option is slightly smaller than Location 2 with
respect to area.

LOCA' 4 — SOUTHEAST CORNER OF NORMANS ROAD AND NURSERY ROAD

This alternative is similar to Location 1, in that the footprint has minimal fish habitat, little water
flow, is also close to the process plant (about 500 metres), requires few roads to be built and
has similar topography. Two headwaters for tributaries flowing into Blackwater Creek, and
eventually to Wabigoon Lake, commence within the footprint of Location 4. This location has
significant elevation changes and topography (in excess of 30 metres) and has rolling terrain.
The site is within 200 meters of the frequently travelled Normans Road. Location 4 is not within
the TM land position holdings.
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LOCATION 5 — SOUTHEAST OF SITE AND NORTH OF POWER LINE

Location 5 has ideal topography for the site as it is a large flood plain with easy access from
both Normans Road and Anderson Road. However, this option involves the destruction of fish
habitat within the Hughes Creek System. This option widens the affected area.and watershed
impacts of the tailing storage, and substantially spreads out the project footprint. Location 5
requires a tailings pipeline in excess of 3,000 metres with associated foad construction for
monitoring purposes and corresponding increase in risk from other options due to monitoring
and footprint. The topography is mostly flat, with sections around the exierior having hilly
terrain. Portions of location 5 are not within the Goliath Project Property boundaries.

LOCATION 6 — SOUTH OF SITE

The sixth alternative is located adjacent to the site operations (<250 metres), and directly south
of the open pit and Normans Road. This location has the smallest footprint area of the seven
options. This location is bisected by a tributary of Blackwater Creek, with headwaters in the
vicinity of the open pit. The terrain within this option is hilly with a ridge dissecting the footprint.
Location 6 is directly south of Normans Road and adjacent to plarnned on site infrastructure.

LOCATION 7 — SOUTH OF ANDERSON ROAD

Location 7 is located south of Anderson Road. This location is in between two tributaries of
Hughes Creek. The footprint of Location 7 is-coincident with the surface projection of the
Wabigoon Fault, of unknown geological and geotechnical characteristics. The mill and plant
facilities are approximately 3 kilometers from the confines of this location. The topography is
very hilly, with elevations changes in excess of 40 metres over the proposed site location.
Location 7 is not on property cuirently owned by Treasury Metals.

4.3.2 POTENTIAL FAILINGS DISPOSAL TECHNOLOGIES

Four (4) different mine tailings waste disposal technologies were considered for use at the
Goliath Gold Mine Project site. The four options consist of conventional slurry tailings,
thickened tailings, filtered/dry stack tailings and co-disposal.

The various types of tailings waste disposal technologies are defined in the following sections.

CONVENTIONAL SLURRY TAILINGS

Conventional Slurry or hydraulic fill tailings are an un-thickened product of wet ore mineral
processing and are transported via pipeline and deposited. Typical slurry solids content range
from 5% to 50%, with the normal range between 20 to 40%. Slurry depositional systems can be
via a single point discharge or at multiple locations (spigots) and can be discharged in the open
alr or sub-aqueous. The later method is utilized when the tailings have the potential to produce
‘Acid Rock Drainage or Metal Leachates” (ARD/ML). Water will continue to decant from the
tailings over time and consolidation within the tailings will occur.
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THICKENED TAILINGS

Thickened tailings are similar to conventional slurry tailings, except that they contain/less water
with a typical solids content of 60 to 80%. Thickened tailings involve the mechanical process of
dewatering low solids concentrated slurry by using compression thickeners or a_.combination of
thickeners and filter presses. The tailings are typically dewatered to form a homogenous non-
segregated mass when depositing from the end of a pipe. Little solid/liquid separation results in
less oxygen ingress which will reduce oxidations and subsequent acid generation from sulphur
bearing tailings. In addition, water requirements for thickened tailings are smaller compared to
conventional slurry tailings.

Paste tailings are thicker and denser than thickened tailings and have a chemical additive
resulting in the elimination of bleed water and separation from the tailings. Paste tailings have
an increased strength and subsequent slope within a tailings management facility resulting in a
smaller footprint compared to conventional slurry methods. - Potential slope angles of 1 to 3.5
degrees can be achieved to form a self-draining reclaimable shape.

Thickened tailings and paste tailings are transported via high pressure pipelines and positive
displacement pumping systems.

FILTERED/DRY STACK TAILINGS

Filtered or dry stack tailings vary«frem the above-mentioned technologies as it does not require
a pumped system to transport the failings foi deposition. Tailings are mechanically filtered
using vacuum or high pressure filtration systems with chemical additives to dewater the tailings.
Filtered tailings have a typical solids cornitent of 50 to 70% and cannot be pumped. The water
requirements for filtered tailings are-the lowest of all methods. Tailings are deposited via
conveyor or truck followed by spreading and compaction of the tailings to produce a dense
stable arrangemént. These systems are often cost prohibitive due to the increased capital costs
of the filter systems and associated operating costs (electrical consumption, filters and transport
costs). Cantainment structures are not required for tailings storage. These systems have a
smaller. associated footprint, but do require surface water and seepage management systems to
ensure that contamination does not occur.

SONVENTIONAL SLURRY TAILINGS WITH FUTURE CO-DISPOSAL OF A PORTION OF
TAILINGS INTO UNDERGROUND MINE WORKINGS

Co-disposal occurs when waste rock and tailings are disposed of within a single facility. Co-
disposal methods vary widely and depending upon quantities and qualities of waste, physical
arrangement, and degree of mixing. Co-disposal can occur in surface tailings impoundment
areas, in underground voids or within a mined-out area of an open pit.

For the purposes of this analysis, conventional slurry tailings surface disposal following by
future partial stream co-disposal of tailings and waste rock into the underground mine openings
was considered as an alternative for this assessment.
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4.4 DESCRIPTION OF ALTERNATIVES

For each of the alternative locations, some or all the disposal technologies were applied for this
assessment. The co-disposal option was only assessed for LLocation 1 as this was determined
to be the optimum location due to proximity to the open pit and underground.operaticns while
minimizing travel distance and environmental harm. This stage of the assessment IS very high
level and determination of specific depositional regimes and operating conditions were not
detailed. Each of the locations, combined with the disposal techriologies will be‘subjected to the
next stage, the pre-screening assessment.

4.5 PRE-SCREENING ASSESSMENT

The purpose of the pre-screening assessment, as defined by the Guidelines, is to exclude
alternatives that are “non-compliant”, in that they do not-meet the minimuni specifications which
have been developed for the project. The pre-scréening process filiers out alternatives that
exhibit a fatal flaw, are non-compliance with regulatoryrequirements, or unable to achieve
economic or environmental targets.

Pre-screening criteria were formulated such that oniy a simple “Yes” or “No” response to
whether the alternative complies with the set critéria is required. The criteria that each
alternative were subjected to are detailed below:

e Criterion 1: Would the tailings ilmpoundment area sterilize a potential resource?

e Criterion 2: Is any part of the tailings disposal technology unproven at the proposed
throughput?

e Criterion 3: Is any pairt of the tailings disposal technology unproven for the climate at the
site?

e Criterion 4: Does the life-of-mine tailings production exceed the available storage of the
alternative?

s Criterion 5: Does the disposal site exceed a practical distance from the mill?

e Criterion' 6. Is the location topography favourable for the potential tailings deposition
techhnelogy?

e Criterion 7: Does the increased cost of the alternative exceed a reasonable threshold for
the viability of the project?

e Criterion 8: Does the alternative present an unacceptable environmental liability?
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Criterion 9: Does the alternative exceed the risk threshold for failure of engineering
containment?

Criterion 10: Does the footprint of the Alternative exceed the land holding currently held by
Treasury Metals Incorporated?

Criterion 11: Does the footprint of the Alternative occur abcve a geo-hazard, or a structural
geological feature(s)?

Each candidate was screened based on each of the criteria detailed above.. The criteria were
structured such that a Yes response indicates that the alternative fails to pass one of the
screening criteria and indicates a fatal flaw in the alternative, thus eliminating the alternative.

45.1 PR

[

E-SCREENING ASSESSMENT RESULTS

The Pre-screening resulted in the elimination of 14 alternatives, resulting in a reduction of the
possible alternatives from 22 to 8 as described below.

Alternative 2C failed to pass screening Criterion 7.due to the excessive distance from the
proposed mine site for transportation of dry stack tailings material.

Alternatives 3A, 3B and 3C failed to pass screening Criterion 5 due to exceeding a practical
distance from the mill for operational and cost purposes. In addition, option 3C does not
meet Criterion 7 (economic viability) due to the excessive distance from the operational
facilities.

Alternatives 4A, 4B and 4C failed to pass screening Criterion 10 as the footprint of the
proposed tailings impoundment area exceeds the land position currently held by Treasury
Metals Inc:

Alternatives 5A, 5B and 5C failed to pass screening Criteria 8 and 10. It was determined
that location. 5 presented an unacceptable environmental liability (wetlands, ponds and
existing water courses within footprint). In addition, the footprint of option 5 extends beyond
the property boundary of Treasury Metals. Option 5C also does not pass Criterion 5 and 7
(practical distance and economic viability) due to distance from the operating facility.

Alternative 6B failed to pass screening Criterion 6 due to the extreme rolling topography of
the aréa and the technical and operational difficulties resulting from paste deposition.

Alternative 7 failed to pass screening Criterion 8 and 10. The footprint of location 7 is
completely outside of the property boundary.

Alternative 1A, 1B, 1C, 2A, 2B and 6A and 6C passed all screens and will be carried
forward into the detailed multiple accounts analysis (MAA).

The following alternatives have been put forward for further MAA:
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e Location 1 — Conventional Slurry Tailings

e Location 1 — Thickened Tailings (1A)

e Location 1 — Filtered/Dry Stack Tailings (1B)

e Location 1 — Co-disposal (1C)

e Location 2 — Conventional Slurry Tailings (2A)
e Location 2 — Thickened Tailings (2B)

e Location 6 — Conventional Slurry Tailings (6A)
e Location 6 — Co-disposal (6C)

A summary table of the Pre Screening Assessment has been provided as Table 4.2.

ALTERNATIVE CHARACTERIZATION

Additional detailed characterization and assessment is completed upon completion of the pre-
screening assessment to further define the preierred alierative. A description of each of the
alternatives is provided below as well as/a description of accounts, sub accounts and indicators
to which each alterative is assessed and is based on available information for the site.

DESCRIPTIONS OF SELECTED OPTIONS

Each of the selected tailings. management options are further described below detailing
construction considerations, operational considerations, water management features and other
physical features.

LOCATION 1 - CONVENTIONAL SLURRY TAILINGS

Location 1 is located 400 metres 10 the northwest of the proposed operational facilities. Minimal
road construction will be required as existing roads can be used for access and pipeline
alignments. The approximate footprint area is 88 hectares. In terms of possible fish habitat, 3.7
ha of the Blackwater Creek may be impacted. No additional bodies of open water are directly
impacted. Some diversion of excess water from seasonal runoff will be required.

This tailing storage facility will be a clay lined zoned earthfill dam and will be contained by an
assumed natural clay basin with an internal drain system with a secondary downstream
seepage and pump-back system. The remediation requirements for this option will be the most
complex, requiring stabilization of slopes and surface water management.

LOCATION 1 - THICKENED TAILINGS

Location 1 is located directly to the northwest of the operational facilities within 400 metres.
Minimal road construction will be required and existing roads can be primarily used for access
and pipeline alignments. The approximate footprint area is 88 hectares. In terms of possible
fish habitat, 3.7 ha of the Blackwater Creek may be impacted. No additional bodies of open
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water are directly impacted. Some diversion of excess water from seasonal runoff will be
required.

The topography in this area is favourable for paste tailings. Local topography can be utilized to
minimize dam embankments. A zoned earthfill dam with a low permeability clay liner or liner
material has been conceptualized with the foundation material favourable for Key-in.. The dam
can be raised during operations. A lower dam embankment height IS required than for
conventional slurry due to the greater density of the tailings. The tailings and water will be
stored within a single containment facility.

LOCATION 1 - FILTERED/DRY STACK TAILINGS

Location 1 is located directly to the northwest of the operational facilities within 400 metres.
Existing road infrastructure will be used to haul the_dry tailings waste, The approximate
footprint area is 100 hectares including the tailings storage facility and the water collection pond.
In terms of possible fish habitat, 3.7 ha of the Blackwater Creek may be impacted. No
additional bodies of open water are directly impacted.. Some diversion of excess water from
seasonal runoff will be required.

Tailings waste will be stockpiled on surface. Runofi.will be collected by perimeter collection
ditches and routed to a separate fagility for cortainment and reclaim. Dust entrainment and
emissions are very likely, especially during the sumimer months. With respect to remediation
requirements, this alternative has the lowest omplexity, as it only requires capping of the
facility and provision of stable final surfaces to achieve closure.

LOCATION 1 - CO-DISPOSAL

Location 1 is located airectly to the northwest of the operational facilities within 400 metres.
Existing road infrastructure will be ised to haul waste rock for co-disposal purposes and can
also be used/for pipeline alignment, although additional road infrastructure will be required for
depositional and monitoring purposes.  The approximate footprint area is estimated to be 88
hectares including the tailings storage facility and the water collection pond. In terms of
possible fish habitat, 3.7 ha of the Blackwater Creek may be impacted. No additional bodies of
open waier are directly impacted. Some diversion of excess water from seasonal runoff will be
required.

Tallings waste will be contained by the assumed natural clay basin and a clay lined dam with an
internal drain system with secondary downstream seepage collection and a pump-back system.
It is anticipated that local topography will be used to reduce embankment heights. It is
anticipated that underground co-disposal will occur during the underground operational phase
that will result in a decrease of tailings to be impounded on surface and subsequent lower
height for the tailings impoundment structures. The water reclaim system has a low level of
complexity, consisting of containment within facility and reclaim for processing with surplus
water being directed to treatment. Closure will be highly complex, requiring facility closure, long
term stability of embankments, potential grading of slopes, addressing remaining contained
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water within the facility and capping of the final tailings surface. This location is favourable io
expansion for additional tailings storage through embankment raising.

LOCATION 2 — CONVENTIONAL SLURRY TAILINGS

Alternative 2A (Location 2 and conventional slurry tailings) is approximately 2,200 metres from
the plant and will require development of access roads and pipeline alignments that will disturb
existing land and vegetation. The footprint area of this option is 246 ha. New access routes
also require crossing of existing streams and water features.” Both Hughes Creek and
Blackwater Creek may be permanently affected due to hydrological changes associated with
dam and infrastructure development. It is estimated that 5.6 ha of siream habitat will be
impacted by this option.

The tailings containment foundation conditions consist of sands and' gravels, which are
generally not suitable for basin containment. Local topography can be used to establish
embankment layouts and sloping topography will assist with seepage collection. The dam has
been conceptualized as a zoned earthfill with a low permeable clay layer or liner material. The
location is not proximal to local borrow sources, mine waste rock and other supplied materials
that will be required for construction. All tailings solids and weaiter management will be contained
within the perimeter embankments.  Water-will 3¢ reclaimed from the facility and will be
supplied to the operations for use as process water while surplus will be treated and released.
Closure is anticipated to consist‘of grading and capping tailings with a low permeable liner or
clay material and vegetation to prevent water infiltration.

LOCATION 2 — THICKENED TAILINGS

Alternative 2B (Location 2 and thickened tailings) is approximately 2,200 metres from the plant
and will require extensive development of access roads and pipeline alignments that will disturb
existing land and vegetation. The footprint area of this option is 246 ha. Access routes will also
require crossing of existing streams and water features. Both Hughes Creek and Blackwater
Creek may be permanently affected due to hydrological changes associated with dam and
infrastructure development. It is estimated that 5.8 ha of stream habitat will be impacted by this
option.

The tailings will be stored in a zoned earthfill dam with a clay layer or liner system in the basin
and dam structure with an internal drain system and secondary downstream seepage collection
and pump-back system. Local topography can be used to establish embankment layouts. The
dam can be raised during operations if required.  The location is not adjacent to local borrow
sources, mine waste rock and other supplied materials that will be required for construction.
Tallings and water storage will be contained within a single containment facility with potential
requirements for further containment for water management.  Closure is anticipated to consist
of grading and capping tailings with low permeable liner or clay material and vegetation to
prevent water infiltration.
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LOCATION 6 — CONVENTIONAL SLURRY TAILINGS

Alternative 6A (Location 6 and conventional slurry tailings) is located approximately 1.4 km from
the process site and will require additional access roads and pipeline alignments to be
constructed. The proposed storage facility is close to the open pit and may._be visible from
cottages around Thunder Lake. The footprint area of this option is 54 ha. A portion of the
existing Tree Nursery Road can be used as part of the access road and pipeline alignment. It is
likely that Blackwater Creek and approximately 3.3 ha of land position will-be permanently
affected due to hydrological changes associated with dam and infrastructure developméent. The
area is thought to consist of clay and bedrock knobs. While this uiidulating topography can be
used to establish perimeter embankments, bedrock may hinder establishment of perimeter
ditches.

The dam would be designed as a zoned earthfill with a low permeable clay layer or liner. The
rock foundation will require a complex and detailed design for the key-in-or anchor for the basin
liner. A higher dam hazard classification is anticipated due to-proximity to Highway 17 and
Wabigoon Lake. This location has a closer proximity to local borrow material, mine waste rock
and externally supplied materials than Lecations 1 and 2. The tailings solids and water
management will be contained within perimeter embankiiients with water reclaim from the
facility. Closure will require regrading ‘of tailings and slopes, and capping the final tailings
surface with a low permeable liner or Clay arid revegetation.

LOCATION 6 — DRY STACK TAILINGS

Alternative 6C (Location<6 and dry stack tailings) is located approximately 1.4 km from the
process site and will require additional access roads, and subsequent truck traffic and tailings
haulage. The footprint of this alternative is 60 ha including the tailings storage and water
collection pond. . The proposed storage facility is close to the open pit and may be visual from
Thunder Lake‘communities. The dry stack technology is expected to result in increased dust
generation... A portion of the existing Tree Nursery Road can be used as an access road. lItis
likely that Blackwater Creek and approximately 3.3 ha of land position will be permanently
affected due to hydrological changes associated with tailings storage area infrastructure. The
area is thought to consist of clay and bedrock knobs. While this undulating topography can be
used to establish perimeter embankments, bedrock may hinder establishment of perimeter
ditches.

The tailingswill not be required to be contained within perimeter embankments. Tailings will be
dewatered at the plant site, but will require collection and treatment of water runoff. A water
callection pond would be included with the Dry Stack option to collect seepage and surface
water runoff from the storage area as well as other surplus water from the operations. The
undulating topography will require operational planning for tailings placement. Closure will
require regrading to stabilize the tailings pile slopes for placement of cover material and
subsequent revegetation. This location is less favorable to expansion due to local topography,
property boundaries, local infrastructure and its proximity to the open pit.
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4.7 ALTERNATIVE CHARACTERIZATION ASSESSMENT

The alternative characterization provides a detailed description of the alternatives to ensure that
every aspect of an alternative is properly considered and to allow for direct comparison within
the remaining alternative set.

The following site specific characterization criteria were developed for the/Goliath Goid Project
and are categorized into four categories, or “accounts” as defined hy Environment Canada, that
reflects the entire project life cycle. The four “accounts” are as follows:

e Environmental Account;
Technical Account;

Project Economic Account; and
e Socio-Economic Account.

The summaries for each of the accounts (from/Environiment Cariada, Guidelines for the
Assessment of Alternatives for Mine Waste, September, 2013) are as follows:

e Environmental Account - Characterizing the local and regional environment surrounding
the proposed TIA. These include elements such as climate, geology, hydrology,
hydrogeology, water quality and potential impacts on aquatic, terrestrial and bird life.

e Technical Account - Charactérization of the engineered elements of each alternatives such
as storage capacity, dam size and volume, diversion channel size and capacity, dumping
techniques (if applicable); haul distances (if applicable), sedimentation and pollution control,
dam requirements, tailings discharge methods, pipeline grades and routes, closure design,
discharge and/or water treatment infrastructure and supporting infrastructure such as
access roads.

e Economi¢ Account - Characterizes the project life economics. All aspects of the Tailings
Management Plan needs to be considered including investigation, design, construction
(inclusive of borrow development and royalties where applicable), operation, closure, post
closure care and maintenance, water management, associated infrastructure (including
transport.and depaosition systems), compensation payments and land use or lease fees.

e Socio-Economic Account — Identifies how a proposed TIA may influence local and
regionalland users. Elements that are considered here include characterization and
valuation of land use, cultural significance, presence of archaeological sites and
employment and/or training opportunities.

Each of these subaccounts and indicators were assigned an indicator parameter by which the
subaccount could be measured. The Alternative Characterization table is included as Table
4.3.
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4.7.1 ENVIRONMENTAL ACCOUNT

The environmental account details a range of issues relating to direct and indirect impacts as a
result of the development, construction, operation and closure of a given location and tailings
disposal technology.

The environmental account has been subdivided into the following subaccounts with indicators
detailed in brackets:

e Land Use (distance from the mine site, pipeline and access road requirements and storage
facility and associated infrastructure footprint)

e Water Impacts (number of watersheds affected, potential impact (o surface water
availability and potential impacts to water quality)

e Aquatic Habitat (permanent streams impacted, indifect impacts such as downstream
reductions, direct impact to open water, and number.0f fish bearing lakes impacted)

o Terrestrial Habitat (area of feeding or shelter loss due to tailings storage facilities or
associated structures and existing | vegetation, and/or ecosystems that will be lost or
impacted by operations); and

e Air Quality (potential for dust emission contributed by haulage, potential for dust emission
contributed by tailings, potential for greenhouse gas emissions and noise emissions).

4.7.2 TECHNICAL ACCOUNT

The technical account details the technical advantages and disadvantages during the mine life
including development, construction, operation, closure and post closure phases of a given
location and tailings disposal technology.

The technical account has been subdivided into the following subaccounts with indicators
detailed in brackets:

o Design (foundation conditions, distance from plant, topographic complexity, topography,
dam complexity, dam hazard potential classification, construction material availability, slope
stability including height and slope angle, and number of watersheds);

= Operations (distance between storage facility and mill site, operational risks and other
Lncertainties, water treatment requirements);

e | Closure (remediation requirements, post closure water treatment requirements, post
closure landform stability, post closure chemical stability);

e Capacity (tailings storage efficiency and tailings storage expansion capacity and
probability); and
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e Water management (sensitivity to climate variability, surface water control measures and
seepage control measures).

ECONOMIC ACCOUNT

The economic account and factors consider direct and indirect costs associated with the
development of each of the alternatives.

The economic account has been subdivided into the following subaccounts with indicators
detailed in brackets:

o Life of Mine Costs (capital, operational, fish habitat compensation, closure and reclamation
costs).

SOCIO-ECONOMIC ACCOUNT

The socio-economic account serves to detail the/ social, cultural significance, land use and
economic indicators of each of the alternatives assessed:

The socio-economic account has been subdivided into the following subaccounts with indicators
detailed in brackets:

¢ Archaeology (archaeological poiential);
¢ Health and Safety (risk to human health, public'safety and worker safety);

e Socio-Economic Indicators (economic benefits to regional communities, regional job
creation and diversity; and indirect employment);

e First Nation Impacis (potential impacts to identified areas of Aboriginal Rights, extent of
Traditional Land use detailed by number of persons and by activity type); and

e Recreationhal and Commercial Land Use (visual impact of storage facility, impact to
navigahle waters, exient of recreational land use and extent of commercial land use).

MULTIRLE ACEOUNTS LEDGER FOR CANDIDATE ALTERNATIVES

A multiple accountis ledger was established to evaluate the eight alternatives to provide a basis
for scoring and weighting. The multiple accounts ledger consists of the following two elements
in accordance with the guidelines:

e Sub-accounts (evaluation criteria), and;
¢ Indicators (measurement criteria).

The summary table for the each of the sub-accounts within the multiple accounts ledger is
provided on Table 4.4.

VALUE-BASED DECISION PROCESS

A value based decision process is applied for each of the site alternatives upon conclusion of
providing the scoring matrix for each of the indicators and accounts. This process entails taking
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the list of accounts, sub-accounts and indicators and assessing the combined impacts for.each
of the alternatives under review. This entails scoring of all indicators and also weighting of all
indicators, sub-account and accounts and quantitatively determining merit ratings for each
alternative. There are three steps to this process (Scoring, Weighting and Quantitative
Analysis), which are detailed in the following sections.

SCORING

The indicators determined in the previous step, are a qualitative or guantitative measurerment of
the impact (that is, a benefit or loss) associated with each alternative or sub-aceount and are
required to be measureable. The multiple accounts ledger and the indicator quantity or quality
was assessed.

Upon determination and definition of all of the indicators for the multiple accounts leger,
quantitative scoring for each of the indicators has beéri developed, and as per the Guidelines, a
six point scale has been used to address the range for all quantitative scoring. This provides
sufficient capacity to differentiate between options.

Scoring is completed by developing a quaniitative value scales for every indicator, including
those that are easily measureable and @assigning an.indicator value (S) to each subaccount.
The scoring criteria are summarized in Table 4.5.

WEIGHTING

The Value based decision _process requires the ability to introduce a value bias between the
individual indicators. This was completed hy applying a weighting factor to each indicator. As
recommended by the Guidelines, the weignting factors range from 1 through 6. An indicator
with a weighting factor of 2 is twice as important as an indicator with a weighting factor of 1.

Weighting factors are. constant for any given indicator, sub-account or account across all
alternatives.

As recommended by the Guidelines, the alternatives assessment was completed using the
following weightings factors (W) for accounts:

e Envircnment Accounts — 6
¢ Technical Accounts — 3

e Project Economics — 1.5

e Socio-Economic — 3

The weighting factors are summarized in Table 4.6.

JUANTITATIVE ANALYSIS

The Quantitative Analysis serves to determine an indicator merit score for each of the
indicators. This is completed by determining the product of Indicator Value (S) developed in the
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scoring section and multiplying it by the Weighting Factor (W) determined in the weighting
section. The formula for this is:

Indicator Value (S) x  Weighting Factor (W) = Indicator Merit Score

Indicator Merit Scores were directly compared across alternatives, as were sub-account merit
scores ( Z{S x W}) for the Environmental, Socio-Economic, Technical and Project Economics
Accounts. In order to compare values of all sub-accounts, the scores were nornialized.to a six
point scale. This was achieved by dividing the sub-account mierit. score hy the sum of the
weightings (W) to yield a sub-account merit rating (Rs = (Z{SXW}{>W)>W). This normalization
is required to balance out different numbers of indicators and Sub-accounts for each account.
The results of the Quantitative Analysis and summary table are detailed on Table 4.7.

The same procedure of weighting and normalization is_followed to detefmine account merit
scores (Z{RxW}) and account merit ratings (Ry= Z(R& < W)/Z\WW).

To complete the value-based decision process, an alternative merit score (Z{R. x W}), and an
alternative merit rating (A = Z(RXW)/ZW) was determined for each of the alternatives and the
results are provided on Table 4.8.

The result of the Alternatives Assessment value-based decision process has selected Option
1D consisting of Candidate Location 1 with Co-disposal of tailings as the preferred option for
tailings management at the Goliath site. The selection of Option 1D is based on the highest
Alternative Merit score that considers all of the input indicators for the Environmental, Technical,
Economic and Socio-Economic Accournis for the project.

SENSITIVITY ANALYSIS

A sensitivity analysis is recaommended for completion as part of the Alternatives Assessment.
The sensitivity analysis is completed by adjusting the weightings that are assigned to sub-
account and /accounts to determine the range of variances within the alternatives and the
sensitivity 10.the Indicator parameters. This part of the analysis is completed to eliminate bias
and subjectivity. The sensitivity analysis utilizes the results of the Alternatives Assessment,
presented above, with Option 1D as the Base Case with comparison to the scenarios developed
to assess sensitivity. . The following scenarios were analyzed as part of the sensitivity analysis:

¢ Scenario 1 — Adjust Weights of Environmental Account from 6 to 9

e Scenario 2 — Increase the Weighting factor for Technical input Indicators from 3 to 6
e Scenario 3 — Adjust all Weighs to 1 for all Accounts

e Scenario 4 — Reduce the Socio-Economic Weighting factors from 3to 1.5

The results of the sensitivity analysis for the Scenarios presented above as well as the result of
the Base Case are provided on Table 4.9. The results of the sensitivity analysis completed for
each of the Scenarios presented above maintained the results of the Alternatives Assessment
with Option 1D remaining the preferred alternative for tailings management at the Goliath site.
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PREFERRED ALTERNATIVE

GENERAL

The results of the Alternatives Assessment and sensitivity analysis completed for the location
and tailings disposal technology for the Goliath Site identified that Option 1D, consisting of
conventional tailings disposal within Location 1 with future co-disposal of the tailings back into
the underground mine workings as the preferred alternative.

Mining activities at the site will involve extraction of ore initially from an open pit mining
operation followed by an underground mining operation. The open pit operation is anticipated
to be in operation for four (4) years followed by the underground mining operations until the end
of planned operations after 12 years. Ore processing will be carried out at the site with
recommended disposal of tailings on-land and co-disposed on-land and into the underground
mine workings after Year 5 of operations. It was estimated that 40% of the waste tailings solids
were removed from the tailings stream and directed to the TSF will be thickened to a paste
consistency and directed to the underground mine workings for disposal.

The objective of the Tailings Storage Facility (TSF) for the Goliath Project is to ensure
protection of the environment during operations and in the long-term (after closure) and to
achieve effective reclamation at mine closure. The design of the TSF will take into account the
following requirements:

e Permanent, secure and total confinement of all solid waste materials within an engineered
facility

e Maintain a water cover over the tailings beach to minimize potential acid generation of the
tailings solids as initial studies have indicated that mine waste can be considered as
Potentially Acid Generating (PAG). Excess water directed to the facility will be retained and
directed to the plant site as reclaim for use in the operations and any surplus to treatment at
a water treatment plant

e The inclusion of monitoring features for all aspects of the facility to ensure performance
goals are achieved, and the design criteria and assumptions are met.

The TSF will be initially constructed with a Stage 1 dam embankment height at the pre-
production stage to accommodate mine start-up and initial operations. The dam will be raised
in stages during the operations to the full height required to accommodate the total required
tailings solids scheduled to be deposited into the facility as well as allowances for operational,
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storm water and additional allowances for freeboard. This approach to the construction and
operation of the TSF offers a number of advantages as follows:

¢ Reduces the initial capital costs and defers a portion of the capital expenditures until the
mine is operating fully and Non Acid Generating (NAG) mine waste rock can be utilized for
construction and raising the embankments.

e Reduces construction requirements at pre-production

e Provides ability to refine design and construction methodologies as experience is gained
with local conditions and constraints, and also allows for monitoring and collection of field
data on the deposited tailings to optimize tailings parameters for use in design.

e Provides ability to adjust plans at a future date to remain current with “state-of-the-art”
engineering and environmental practices, and

e Allows the observational approach to be utilized in the ongoing design, construction and
operation of the facility.

The observational approach is a powerful technique that can deliver substantial cost savings
while maintaining a high level of safety. It also enhances knowledge and understanding of site-
specific conditions. For this method to be applicable, the character of the project must be such
that it can be altered during construction (Peck, 1969).

The construction and staging of the TSF will be scheduled to ensure that sufficient storage
capacity is provided in the facility to avoid overtopping and prevent water from exiting through
the spillways during operations by providing sufficient freeboard to safely accommodate the
supernatant pond and design storm event, combined with wave run-up.

EMBANKMENT HEIGHT AND CONSTRUCTION STAGING

The required storage capacity of the TSF will be established to accommodate the total
anticipated tonnage of tailings solids scheduled to be deposited over the life of the mine with
consideration of the portion being directed to the underground mine workings. The available
storage capacity of the TSF is based on the site selection of the facility determined from the
Alternatives Assessment and the natural ground topography has been used to align the dam
embankments to maximise storage capacity while minimizing embankment fill volumes. A
figure showing the storage capacity of the TSF alignment is provided in Figure 5.1.

Tailings solids generation for the project has been identified at 2,700 dry tonnes per day (dtpd)
for a total of 11,826,000 dry tonnes over the life of the mine. An estimated 4,925,500 dry
tonnes will be routed to the TSF up until the end of Year 5 of operations followed, after which
approximately 40% will be routed to the underground mine workings from Year 6 to end of the
operations in Year 12. An estimated 4,139,600 dry tonnes will be routed to the TSF from Year 6
to end of Year 12 of the operations for a total of approximately 9,066,600 dry tonnes requiring
storage within the TSF. The actual fraction of tailings solids that can be directed to the
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underground mine workings as well as the schedule will be confirmed as the mine design is
advanced.

Laboratory testing of the tailings solids or small-scale pilot projects can be used to quantify the
tailings in situ density when deposited. At this stage of the project laboratory testing or pilot
projects have not been completed and therefore an estimate of the tailings solids in situ density
has been used develop to estimate the volume of tailings solids that will require storage within
the TSF. An in situ density of 1.1 t/m*® has been estimated for the project that is based on
literature and experience with similar projects. The in situ density of the tailings can be
optimized with laboratory testing as the project is advanced as well as monitoring during the
operations.  Applying the in situ dry density of 1.1 t/m® adopted for the design results in a total
tailings volume of approximately 8,242,364 m® that will be directed to the TSF.

A preliminary stage storage for the TSF has been developed that is based on the embankment
layout and has been used to preliminarily identify potential embankment staging and
requirements for operational and stormwater management. = The embankment heights have
been assigned to provide containment of the required volume of tailings as well as an allowance
for operational water, the EDS and normal freeboard. A figure showing the potential
embankment staging is provided as Figure 5.2. Embankment staging at this time is preliminary
and will be revised/optimized as the project is advanced.

Water management and freeboard allowances have been applied to each embankment Stage
to ensure that full containment of tailings and water is provided during operations and to protect
the dam from overtopping during the occurrence of significant storm events. A Maximum
Operating Level has been established to contain runoff as well as water inputs to maintain a
water cover over the tailings beach. Water transfer will be required for reclaim to process as
well as transfer to treatment of yearly excess volumes.

An allowance for the containment of storm water has also been provided that corresponds to
the volume of water resulting from the EDS. The EDS that has been adopted for the TSF is the
1:1,000 yr, 24 hr. storm event that has a storm depth of approximately 125 mm. The
catchment area for the TSF is approximately 70.6 ha and the corresponding volume of water
resulting from the occurrence of the EDS is approximately 88,250 m®. A spillway invert for each
embankment stage will be assigned to ensure that containment of the volume of water resulting
from the EDS is maintained without being released though the spillway.

A freeboard allowance will be included to ensure that water overtopping the dam does not occur
in the event that the spillway becomes active. The freeboard will be based on peak water levels
occurring within the spillway during the occurrence of the IDF. The IDF will be based on the
HPC as identified by the CDA Guidelines and also the MNR Best Management Practices. The
freeboard for each embankment stage has been preliminary assigned at 1.5 m above the
spillway invert.
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5.3 TSF EMBANKMENT

The preliminary embankment cross section for the TSF has been developed with the
Alternatives Assessment and will form the basis for advancing to subsequent levels of design.
The embankments will be constructed in a staged approach, as discussed above, with the initial
stage constructed at pre-production with subsequent embankment raises during the life of mine
to accommodate tailings solids storage, operational and stormwater management. The
upstream slope of the embankment has been assigned at 2.5H:1V and the downstream slope at
2.25H:1V for the initial embankment. Subsequent raising of the embankments will utilize NAG
mine waste rock with downstream slopes of 1.5H:1V while maintaining the upstream slope at
2.5H:1V. The downstream waste rock slopes for embankment raising can be stepped with
benches to accommodate covering the Stage 1 downstream embankment. The internal drain
and transition zones will be constructed at a slope of 2.5H:1V for Stage 1 and the type of
embankment raising will dictate the drain and transition slopes for subsequent raises. The style
of embankment raising is envisaged to consist of a centreline style that would utilize vertical
drainage and transition zones for subsequent embankment raising. The type or style of
embankment raising will be confirmed and optimized as the project is advanced to the
subsequent level of design and will be based on stability analysis with inputs from site
investigation programs. A figure showing the plan layout of the Stage 1 embankment (pre-
production) is provided on Figure 5.3 and for the potential final embankment stage on Figure
5.4. A preliminary embankment cross-section showing the potential embankment staging is
provided as Figure 5.5.

The TSF will provide primary and secondary containment of the tailings solids and impounded
water as it consists of a zoned earthfill with an upstream low permeable clay zone. The
upstream clay zone will be placed on the upstream slope of the embankment and also be keyed
into the basin foundation within the key trench. The zoned earthfill section of the dam will
provide the secondary containment and also seepage control to maintain dam stability and
integrity of the anticipated low seepage flows through the dam.

5.3.1 FOUNDATION PREPARATION

Foundation areas will require clearing of all standing trees and low level shrubs, grubbing and
stripping of topsoil and potentially unsuitable materials prior to fill placement for the
embankment. Topsoil that is stripped from the embankment footprint area would be hauled and
stockpiled for later use in reclamation activities. Zones of soft or highly saturated and
unsuitable foundation material would require removal and replacement with compacted fill
material.

The main section of the dam will be constructed on a prepared foundation of native materials,
anticipated to consist of clay material. The area immediately underlying the upstream clay zone
of the embankment would be excavated to form a key trench. The excavation would extend
down as far as necessary to provide a suitable cut off against seepage. Clay zone fill would
then be placed in horizontal lifts and compacted into the trench. Foundation preparation and
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key trench excavation, depending on the required depths, may involve measures for dewatering
during excavation activities that will require development of a sediment control plan.

A drain network (blanket drain) would be constructed into the base of the embankments,
downstream of the clay zone, to drain groundwater from the foundation and also control
seepage flows through the dam. Where necessary some trenching may be required for the
drains to ensure gravity flow to the downstream toe of the embankment. Seepage flows would
be collected in a perimeter collection ditch and routed back (pumped) into the TSF.

Foundation preparation within the basin area would consist of clearing all trees and shrubs and
stockpiling at the site. Cleared trees consisting of merchantable timber can be hauled to
forestry operations. Non-merchantable timber can be chipped and spread on-site.

EMBANKMENT ZONES

The embankment zones for the TSF have been preliminary established based on available site
investigation information and indications of fill materials in potential local borrow sources and
also material availability from gravel pits in the Dryden area. The internal drain system will be
designed as graded filters so that the individual zones function to control the movement of
seepage while maintaining stability of the zone by preventing the migration of finer material into
the adjacent zone. A non-woven geotextile can be included with the embankment cross-
section, between the upstream clay zone and adjacent drain that can aid in the prevention of
migration of fine material into the drain zone. This will be determined with the filter design when
material parameters for the fill materials are determined. Local fill will form the main body of the
dam for Stage 1 and also the upstream clay zone for Stage 1 and subsequent embankment
raises, and can be provided from local borrow sources. Subsequent embankment staging will
utilize NAG mine waste rock from the mining operations in the downstream shell of the dam. An
additional transition zone may be required after Stage 1, between the transition zone and the
mine waste rock, which will be determined once mine waste rock gradations have been
established.

Fill zone widths and the final dam width will be confirmed as the project is advanced based on
stability, seepage and also graded filter designs based on geotechnical parameters obtained
from site investigation activities. The following provides a preliminary summary of the
embankment zones for the TSF embankment.

e Low Permeable Upstream Clay Zone (Zone A) — Constructed with native material from the
local borrow sources (i.e. stripping form the open pit mine area) will provide primary
containment of tailings solids and stored water. The upstream and internal slopes at Stage
1 will be 2.5H:1V and can be raised vertically with embankment raises. At the final
embankment height the clay zone width can be between 2 m to 3 m and will be determined
from stability and seepage modeling. A geotextiles can be included with the design and
placed on the downstream side of the clay zone to prevent migration of fines into the
adjacent zone that will be determined with filter grading design as the project is advanced.
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o Internal Filter (Zone B) — Will be constructed on the downstream face of the clay zone using
screened sand from local borrow sources or local gravel pits in the Dryden area. The filter
width will be determined with seepage analysis (typically 0.5 m to 1.0 m width) over the
entire downstream face of the clay zone and will have the same upstream and internal
slopes as the clay zone. The drain material can be raised vertically utilizing a centreline
style of embankment raise. The filter will also serve to heal cracks that may develop in the
core zone by retaining fines at the coreffilter interface. The filter design will ensure sufficient
permeability to drain the downstream face of the clay zone. The internal filter will also be
connected to a blanket drain that is located on the downstream shell zone of the
embankment.

e Transition (Zone C) — Will be constructed on the downstream side of the Filter (Zone B) and
will function to pass seepage and prevent the migration of fines from the adjacent. The
transition zone width will be determined similar to the filter zone and can be constructed
from screened local material or from a gravel source in the Dryden Area. The width of the
zone is anticipated to be about 1 m to 1.5 m. The transition zone will be placed at the same
slope as the filter for Stage 1 and subsequent embankment raises.

e General Fill (Zone D) — Will be used to construct the main body, or downstream shell zone,
for the Stage 1 embankment. The general fill material will be placed on the downstream
side of the transition zone with an upstream slope of 2.5H:1V and downstream slope of
2.25H:1V. The downstream slope will be confirmed with stability assessments as the
project is advanced. Materials for the general fill zone can be provided from local borrow
sources at the site or alternatively as pit run material from gravel pits in the Dryden area.

¢ Waste Rock Shell (Zone E) — Will consist of NAG rock and will be provided from the mining
operations. The mine waste rock will be used as downstream shell zone material for
embankment raises after Stage 1. The material gradation will be determined from the mine
design as the project is advanced and be used in the graded filter design. The mine waste
rock will require sorting of NAG and PAG to ensure that only NAG material is used in the
construction of the TSF. NAG waste rock volumes available for construction will be
determined as the project is advanced with the mine design.

e Riprap (Zone F) — Will be placed on the upstream embankment slope and will function to
provide protection from potential erosion, wave action and ice damage. Riprap can initially
be provided from a local gravel pit for Stage 1 and the construction of future raises can
utilize select mine waste rock for subsequent embankment raises. The zone will have the
same slope as the upstream embankment at 2.5H:1V.

Other embankment zones will be included with the dam cross section, as required, as the
design is advanced and input parameters become available.

Internal Drain System

The presence of the upstream clay zone will contain the tailings and control the movement of
water through the dam embankment. The phreatic surface within the embankment and
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foundation would be controlled with the engineered filters and drains. Two systems are in place
to control seepage as secondary containment and control; one behind the core zone (as
described above) and one over the prepared foundation of the downstream shell. These
systems would collect and control seepage flows that pass through the core and prevent the
finer particles from the core or foundation soils from migrating with the seepage flows. All
potential seepage water would continue to be contained and would not be discharged from the
site as the flows from the filter and drains would be conveyed beneath the shell zone of the
embankment to the collection ditch, located along the downstream toe of the embankment, and
would then be collected and routed(pumped) back into the TSF.

SEEPAGE CONTROL

A seepage collection ditch will be located along the downstream toe of the TSF for collection
and containment of potential seepage flows through the dam. The ditch will also collect runoff
from the downstream embankment of the TSF consisting of Zone E material or NAG waste
rock. All water that is collected in the seepage collection ditch will be contained, collected and
transferred back into the TSF utilizing a sump, pump and pipeline system. The design of the
TSF ditch will include consideration of all potential water inputs as well as seepage estimates,
and location, determined from the embankment seepage analysis.

WATER MANAGEMENT

Water management for the TSF will require management of both operational and storm water.
The tailings solids have been classified as PAG and therefore the concept of utilizing a water
cover over the tailings beach has been adopted for the project. The water cover will keep the
tailings solids submerged to restrict contact with the atmosphere to minimize acid generation.

Water collected in the TSF will consist of runoff from the catchment created by the perimeter
embankments as well as operational water delivered to the TSF in the tailings stream that is not
locked in the settled tailings. The water inputs into the TSF in addition to tailings have been
identified at this stage of the project as consisting of mine dewatering. Other potential inputs
may become apparent as the project is advanced and these will be included with the water
management design. Surplus water collected in the TSF can be stored and directed to a
treatment facility prior to being released. The TSF while in operation will therefore contain all
operational water and also provide containment of the Environmental Design Storm (EDS) for
stormwater management. An emergency overflow spillway will be included to maintain
embankment stability during the occurrence of significant stormwater events.

Water pond levels will be confirmed for each embankment stage for operational and stormwater
management as presented below.

e Maximum Operating Level — required to contain runoff from average and wet precipitation
conditions considering the volume of water being removed from the facility (evaporation and
water transferred to treatment and process) while maintaining a water cover
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e Spillway Invert Level — Pond level providing storage capacity between the invert of the
spillway and Maximum Operating Water Level to contain an Environmental Design Storm
(EDS), currently assigned as the volume of water resulting from the 1:1,000 yr, 24-hr. event

e Embankment Height — Freeboard above the invert of the spillway for each embankment
stage to prevent water from overtopping the dam during the occurrence of the prescribed
Inflow Design Flood (IDF) that will be determined once the dam’'s Hazard Potential
Classification has been established.

WATER TRANSFER SYSTEM

A water transfer system will be used to transfer water from the TSF to the plant site as reclaim
for use in the processing operations as well as potential surplus water for treatment. The
transfer to treatment rates, as well as timelines during the year will be determined with the water
balance that will be prepared during detailed design as the project is advanced. The water
transfer system can consist of a floating pump barge with a HDPE pipeline or alternatively a
stationary reclaim system and will be dependent on the detailed water/solids balance modeling
as the project is advanced.

WATER/SOLIDS BALANCE

A monthly water/solids balance will be completed as the design is advanced to determine the
effect of various precipitation conditions on the overall water management requirements for the
TSF and to confirm that the operational and stormwater pond levels will be maintained over the
life of the facility. The analyses were completed for the planned 12 years of operations based
on the tailings solids volume that is planned for deposition into the TSF with co-disposal
occurring into the mine workings.

The water/solids balance will be used to determine the quantity of water that must be
transferred to the water treatment plant based on net inputs from precipitation on catchments,
process water and other water inputs that includes underground mine dewatering. The analysis
will also be used to confirm that the proposed water cover can be maintained during periods of
low precipitation conditions. The water/solids balance analyses will utilize a computer add on
program called @RISK to statistically determine pond elevations. Water/solids balance
modeling utilizing the program @RISK permits cell inputs to be modelled as distributions rather
than as single values. The @RISK software has the capability to perform Monte Carlo type
simulations and track the various outputs that result from variations in the input. The model can
run several iterations (i.e. 1,000 or more) such that 1,000 or more different sequences of
monthly precipitation over the year are considered and the resultant pond levels tracked. This
analysis will produce the average as well as the high and low pond levels during the planned 12
years of operations. This analysis will be used to establish the required pond operational limits
and identify the maximum operating water level.
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Tailings Rate of Rise

Tailings deposition into the facility will result in development of a tailings beach that will rise over
the operational life and dictate the required embankment heights at each stage to provide
containment. A deposition plan will be required for the planned 12 years of operation based on
the total volume of tailings that will be deposited into the TSF. Deposition will consist of
depositing approximately 8,242,364 m? of tailings from the embankment crest by spigotting.

The yearly rate of tailings flow is not consistent over the life of the operations as tailings will be
deposited initially into the TSF followed by a portion of the tailings solids being directed to the
underground mine workings for disposal. The following yearly tailings flow rates have been
used to identify the tailings rate of rise within the TSF basin:

Year of Operation | Dry Tonnes per Year | Total Tailings Volume
1 985,500 895,909
2 985,500 1,791,818
3 985,500 2,687,727
4 985,500 3,583,636
5 985,500 4,479,545
6 591,300 5,017,091
7 591,300 5,554,636
8 591,300 6,092,182
9 591,300 6,629,727
10 591,300 7,167,273
11 591,300 7,704,818
12 591,300 8,242,364

The yearly volumes presented above are based on the design solids content of 43% and a
corresponding in situ dry density of 1.1 t/m3. A figure showing the tailings rate of rise over the
12 years of operation is provided on Figure 5.2 and represents the tailings beach surface over
time. The rate of rise in Year 1 will be approximately 10 m as the lower areas of the basin are
filed in. The average rate of rise from Years 2 to 5 is approximately 1.4 m per year. A
reduction in the tailings rate of rise will occur after Year 5 to approximately 0.7 m per year based
on a percentage of tailings being routed to co-disposal. The tailings surface, over time, will be
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used to confirm and optimize the required embankment heights, pond levels for operations and
storm containment and also identify the required embankment freeboard.

Model Inputs and Outputs

Water inputs and outputs for the TSF will be confirmed as the project is advanced with the
completion of design work for other aspects of the project, consisting of the mine design, waste
rock stockpile design, plant site design, etc. The following identifies the water inputs and
outputs that have been identified at this stage of the project for the TSF. The values shown
represent the Year 1 to Year 5 operations prior to the start of co-disposal of tailings solids into
the underground mine.

TSF Inputs:

. Paste tailings solids (2,700 dtpd)

. TSF Catchment runoff (determined with the analysis)

o Direct pond precipitation (dependant on the area of the pond as it varies during the year)
. Water in Tailings Stream (3,579 m*/day)

. Mine dewatering (1,600 m®/day)

) Seepage Reclaim (determined with analysis)

TSF Outputs:

o Water retained in tailings voids (1,455 m®/day)

o Evaporation from pond (dependant on the area of the pond as it varies during the year)
) Water reclaim to the plant site for processing (3,360 m®/day)

o Water transfer to treatment (determined with analysis )

o Embankment Seepage (determined with analysis)

A water/solids balance schematic showing the current water inputs and outputs for the TSF is
provided as Figure 5.6. The results of the water/solids balance will identify the transfer rates
from the TSF to water treatment. The following is a discussion of the water input and output
constraints that have been applied to the water/solids balance to identify the required pond
levels and also the required water transfer rates.

Methodology

The monthly water/solids balance will be completed by applying various precipitation conditions
over the planned 12 years of operations. The water/solids balance will be completed as a
spreadsheet analysis and applied the design constraints, as listed above, with the @RISK
simulation. The analysis will be used to ensure that operational pond levels are maintained to
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provide the water cover over the tailings beach and do not infringe above the prescribed
maximum operational pond level established for each embankment stage.

Runoff into the pond will be from the contributing drainage basin areas and estimates of the
runoff coefficients for each. Snowmelt parameters will be included within the model to account
for the effects of snowpack and spring melt. Accumulated snow up to the months of
March, April and May can be assigned to melt at a rate of 10 percent in March, 20 percent in
April and 70 percent in May, meaning that 100 percent of the accumulated snow has melted by
the end of May. A percentage of monthly snowfall will also be converting to runoff during the
winter months. Consideration for the freezing conditions at the site during the winter months will
also be included with the model by applying pond ice thickness. Pond levels in the TSF may
need to be maintained to provide some unfrozen water to ensure that the pond does not
become completely frozen to depth and to ensure that makeup water to the mill is provided on a
yearly basis. Allowing the pond to freeze through its depth can result in “growing ice” as
additional water is discharged onto the frozen surface which can also cause damage to intakes
and reclaim pumps.

STORMWATER MANAGEMENT

The Maximum Operating Pond Level and allowances for containment of the EDS will be used
for water pond management for each embankment stage during the project. The stormwater
modelling for design of the emergency overflow spillway for each embankment Stage will
involve assessing the IDF event for the facility based on the HPC. The HPC is the classification
system established by the CDA as a selection criteria used to determine the overall hazard
potential based on the effects of a dam failure. Each dam is generally classified in accordance
with the severity of the hazard resulting from the failure of the dam or its associated structures
and the perceived risk of occurrence. This hazard potential classification forms the basis for the
design requirements and ongoing surveillance activities. Classification of each dam is carried
out based on consideration of the potential consequences of failure, which includes Population
at Risk, Potential Loss of Life, Environmental and Cultural Values and Infrastructure and
Economics. The criteria that is used to determine the HPC for dams in accordance with the
CDA Guidelines and MNR Best Management Practices is provided on Tables 5.1 and 5.2,
inclusively. The required IDF based on the HPC is provided on Tables 5.3 and 5.4 for the CDA
Guidelines and MNR Best Management Practices, inclusively. These criteria will be used to
identify the HPC and corresponding IDF for the TSF as the project is advanced.

The prescribed IDF will be routed thought the facility and will be used to design the emergency
overflow spillway. The spillway design will be completed with HydroCAD®, which is a
computer program that utilizes accepted methods of hydrologic analysis to estimate the runoff
flows resulting from a particular storm routed through a watershed(s) with specified
characteristics.

The IDF event will be assessed by distributing the precipitation over time using the SCS (Saill
Conservation Service) Type Il distribution. Typically this method of analysis determines the
time of concentration (tc) for each sub catchment based on the soil cover, average land slope
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and hydraulic length for each area. The time of concentration is the time required for runoff to
arrive at the outlet of the sub-catchment from its most remote point. The soil cover is
categorized using CN numbers based on SCS runoff curve numbers ranging from 1 to 99. The
analysis will set the starting pond elevation at the invert of the spillway to model the potential
worst case condition assuming that all potential allowances for water storage have been used.
Due to the anticipated pond area corresponding to the starting elevation (spillway inverts) at the
start of the model, a large portion of the catchment will be modelled as pond (open water) with a
CN of 99. Additional inputs into the models included pond storage characteristics and spillway
geometry.

To determine the required spillway configuration for the selected embankment crest elevations,
HydroCAD® uses the IDF, catchment and storage information to develop a discharge rate and
water level over time for a given spillway configuration. The spillway configuration is required to
meet two principle design objectives, which include passing the peak flow within the designated
freeboard allowance (minimum freeboard) and ultimately discharging the total IDF volume and
returning the pond to normal levels within a reasonable period of time. The designated
minimum freeboard allowance above the peak flood level is included to account for wave run-
up. Freeboards for the facility will be determined utilizing the Lakes and Rivers Improvement
Act and the CDA Guidelines.

EMBANKMENT STABILITY AND SEEPAGE

Stability and seepage assessments of the TSF embankments will be completed for each
embankment stage of the project. The assessments will be used to determine the required dam
cross section, consisting of upstream and downstream slopes, required zone thicknesses and
crest width, to maintain the required Factor of Safety (FOS) against instability during operation
and closure conditions. Stability assessment will utilize results from site investigations for
foundation conditions and also fill material parameters from laboratory index testing. Design
criteria for the embankment stability will utilize the CDA Guidelines to ensure the embankments
are stable under various conditions and loadings. The minimum design criteria as prescribed by
the CDA Guidelines are provided below:
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: . Minimum Factor

Loading Conditions of Safety Slope
End of C O.n.s truction (before 13 Downstream and Upstream
reservoir filling)
Long-term (steady state
seepage, normal reservoir 15 Downstream and Upstream
level)
Full  or partial rapid 121013 Upstream
drawdown
Pseudo-static 1.0 Downstream and Upstream
Post —Earthquake 1.2t01.3 Downstream and Upstream

Stability assessment will be completed using the program SLOPE/W®, which is a limited
equilibrium computer software program developed by Geo-Slope International Ltd. Bishops
Simplified Method of Slices will be used to analyze potential failure surfaces through the
embankment slopes and underlying foundations. The circular failure mode and the composite
(block) failure modes for assessing potential sliding of the overburden on the underlying
bedrock, were assessed as part of the stability modeling. Analysis will include static as well as
pseudo-static conditions. The required seismic input is based on the HPC of the dam and the
design criteria according to the CDA Guidelines and the MNR Best Management Practices is
provided on Tables 5.5 and 5.6, inclusively.

A seepage assessment will be completed to estimate potential seepage flows from the
perimeter embankments. The seepage that does leave the facility will be collected in the
downstream seepage collection ditch and pumped back into the facility. The modelling will be
completed using the computer program SEEP/W®. Seepage models will be developed from site
investigation information as well as laboratory index testing of fill materials. The results of the
water/solids balance modeling will be used to identify pond elevations as input parameters.
Seepage assessment results will be utilized in the design of the seepage return system as well
as to identify the location of the downstream seepage collection ditch.

TAILINGS MANAGEMENT

The Stage 1 TSF embankment will be stabilised at the pre-production stage and will be raised
over the operational life of the facility to provide containment of tailings solid, operational and
stormwater management. Spigotting from the embankment crest will be utilized to fill in the low
areas of the basin and will allow the tailings to build a beach against the upstream embankment
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face that will provide stability to the upstream slope and aid in containment. Monitoring of the
tailings placed in Year 1 can also be used to better identify the in situ tailings beach slopes and
in-situ densities that can then be used to update the deposition model for the remainder of the
life of the facility. Deposition into the TSF is anticipated to consist of sub-agqueous conditions
resulting from the ponded water utilized to provide the cover over the tailings solids to prevent
acid generation. Deposition will be from the embankment crest by opening a series of spigots
and allow the tailings to flow into the basin area. The deposition location(s) will be moved
progressively along the deposition line on the embankment crest on a daily basis or as required.
This is generally carried out by closing one (1) spigot and opening (1) spigot at the other end of
the series. This is repeated on a daily or on an as required basis in order to maximise the
tailings densities and to ensure a uniform tailings elevation across the storage.

The tailings deposition system will consist of an HDPE delivery pipeline and an HDPE
deposition pipeline for routing tailings to the TSF. The deliver pipeline will be aligned from the
plant to the crest of the TSF embankment. The tailings deposition line will be aligned along the
upstream crest of the embankment. The delivery and deposition pipelines will be connected to
a flow control assembly located on the crest of the embankment that should be placed within a
heated control building to prevent freezing. The flow control assembly will consist of a concrete
pad to support a pipe header and a series of control valves to direct the tailings flow around the
perimeter embankment.

The design of the tailings deposition system line will utilize the maximum anticipated tailings
flow rate over the life of the facility. The design of the tailings deposition pipelines will consider
the design criteria for the tailings consisting of solids content, specific gravity and anticipated
flow rates. The deposition pipeline will also be equipped with a series of single point off takes
spaced at approximately 25 m to 50 m centres along the pipeline. The spigot off takes will be
comprised of tees, flexible hose and Spigot clamps.

The tailing delivery pipeline will be routed on the surface between the plant and TSF
embankment. A sand berm is to be placed (on top of the pipe) at internals to act as a thrust
support along the pipe route. Pipe routing under roadway access shall be installed in a
corrugated galvanized culvert to allow minimal roadway disturbance, ease of inspection and
maintenance requirements. Applicable slurry isolation valves shall be provided at each end of
the pipes to allow for minimal downtime in the event of pipe switchover and drains at low point
locations with containment as required along the pipe route.

The deposition pipeline can be relocated to the top of each embankment stage for each raise.
Due to the potential erosion of the tailings flow and the potential sanding of the pipeline that can
reduce the pipelines integrity, the pipeline should be monitored and routinely inspected for signs
of deterioration. Monitoring can consist of installation of pressure gauges along the alignment
to monitor changes in pressure resulting from a decrease in cross section. Deteriorated
sections can be replaced in the field by cutting the pipeline, removing the deteriorated section
and replacing it with a new section butt fused in the field.
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All pumps and pipelines will need to be supplied as acid resistant due to the potentially acidic
nature of the materials being handled. Pipelines should also be insulated and heat traced to
ensure that the lines do not become frozen during winter operations.

MONITORING

Monitoring of the TSF will be required during the construction phase as well as during
operations. Full time construction monitoring is recommended to ensure that the facilities are
constructed according to the design intent as presented on the drawings and in accordance with
the technical specifications. The monitoring program would include a quality assurance and
quality control program, consisting of filed inspections and geotechnical laboratory testing, to
ensure construction fill materials meet the specifications for the required zones.

Monitoring of the TSF embankments is also required during the operations. The monitoring will
include survey pins to check for potential embankment movements, piezometers in the
embankment to check for pore water pressures and monitoring wells downstream of the
embankment to monitor groundwater quality. Any problems identified should result in an
increase in monitoring frequency and the designer should be notified immediately to assess the
situation. Regular inspections will help identify any areas of concern that may require
maintenance or more detailed evaluation. The following general inspection program should be
followed:

¢ Daily visual inspection of all embankments and berms, pipelines, pumps, culverts, spillways
etc. to look for obvious problems such as pipeline damage, blockage, embankment
seepage, slope instabilities, etc. During high precipitation period or spring freshet, more
frequent inspections will be warranted.

e On a monthly basis, a more detailed inspection of all facilities should be conducted to look
for any less obvious signs of potential problems

e During and following any extreme events, including snowmelt and precipitation, a more
detailed inspection should be conducted to assess if any damages due to erosion, etc.
require attention

e The facility should be inspected by a qualified Geotechnical Engineer on annual basis to
verify that the embankments are performing as designed and that the operations are being
continued as intended. The inspections would likely be carried out during or shortly after the
spring melt under snow free conditions.

Seepage monitoring is also recommended during the operations. Groundwater monitoring wells
are recommended downstream of the TSF to monitor/ identify if the facilities are not performing
as required. This will help to ensure that the local environment is protected from seepage in the
event that the containment systems are not performing and there is seepage occurring though
the foundation and under/into the seepage collection ditches. Each monitoring installation
should consist of one shallow hole, extending through into the overburden soils and the near
surface horizon and one deep hole terminating at the underlying foundations. Each borehole
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will be cased and screened over an interval set in the field during installation, and sealed back
to surface with low permeability grout. It is recommended that the boreholes be constructed
before commissioning the tailings storage facility to accumulate baseline data specific to the
storage location.

Porewater pressures should be monitored at various key locations within the TSF embankment
to ensure that stability is not compromised. The monitoring will consist of standpipe
piezometers installed at critical areas in the embankment. The base of the piezometer will be
contained within the embankment to ensure that the phreatic surface within the embankment is
measured. The standpipe piezometers would be installed at Stage 1 and raised with
embankment staging. Survey pins will be installed along the embankment crest and
downstream face to monitor any movement and the resulting effects on the embankment.
Periodic survey checks of the embankment crests would be carried out to verify that no
localized settlement has occurred resulting in the loss of freeboard.

Tailings performance monitoring will be used in the initial years of operation to identify the
tailings behaviour related to beach slopes and its in situ density. The information collected
during the initial years of operation can be applied to improve the calibration of the waster/solids
balance and also as design parameters for subsequent stages of design. Monitoring of the
following variables on a continuous basis is recommended thought out the life of the facility:

e Solids tonnage to the TSF.
e Water volume to the TSF from process or other streams.
e Rainfall and evaporation at the facility.

e Water transfer to the plant and treatment.

Monitoring of tailings moisture contents and densities, and surveying of the tailings beach and
supernatant pond elevations should be conducted each year. Monitoring of pond levels and
water transfer (volume & rates) from the TSF will be required to identify issues with increasing
pond levels resulting from issues with the water transfer systems. The following monitoring is
recommended:

e Daily recording of the pond water levels

¢ All pumps transferring water in or out of the TSF should be equipped with flow meters to
allow pumping volumes to be estimated and compared to the water balance predictions

¢ Site specific meteorological data should be gathered and used in conjunction with the flows
and levels to refine the hydrology modelling and improve future prediction

e Confirmation of ice thicknesses by drilling and measuring.

Treasury Metals — Goliath Project
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e Monthly monitoring of water levels in standpipes installed in the embankments and
underlying foundations.
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ONCLUSIONS AND
ECOMMENDATIONS

The following conclusions and recommendations have been generated for the Goliath Project
TSF based on the completion of the Alternatives Assessment.

141-12598-00
Report 1, Rev. 0

CONCLUSIONS

An Alternatives Assessment was completed to enablé the sélection of the Tailings Storage
Facility location and deposition technology.. Seven (7) locations and four (4) deposition
technologies were assessed with a total of 22 potential alternatives. The assessment
followed the Environment Canada’s Guidelines for the Assessment of Alternatives for Mine
Waste Disposal (Environment Canada 2013). Several input Indicators were assessed for
the Environmental, Technical, £conomic and Socio-Economic Accounts.

A pre-screening assessment was used in accordance with the guidelines to identify options
that were advanced thought the Alternatives Assessment process.

The results of the/ Alternatives Assessment showed that Location 1 with conventional
tailings deposition and future co-disposal of tailings into the underground mine workings
(Option 1D) had the highest alternative merit score.

The resulis of the sensitivity analysis were consistent with the Alternatives Assessment with
Option“1D returning the highest alternative merit score.

Option 1D Is recomimended as the preferred alternative for tailings management at the
Goliath project site.

Design parameters and assumptions developed to complete the Alternatives Assessment
will form the basis for the design of the Tailings Storage Facility as the project is advanced
to subSequent levels of design. Parameters and assumptions will be
coniirmed/refined/optimized with the subsequent levels of design as site specific information
Is obtained and design of other areas (mine design, waste rock stockpiles, plant site runoff
and collection, etc.) are completed.

Treasury Metals — Goliath Project
Tailings Storage Facility
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6.2 RECOMMENDATIONS

e A detailed Site Investigation (SI) program is recommended for completion as part future
designs of the Tailings Storage Facility. The site investigation will be completed along the
proposed alignments of the embankments. The detailed site investigation will. provide in situ
parameters, overburden details and depth to bedrock. This information‘wiil then be used o
develop detailed foundation parameters for use in detailed stability and seepage modeling
and also required foundation treatments. The Sl should include sampling of potential
borrow sources for construction fill materials.

e The site investigation will also be used to confirm the required basin containment and
embankment containment measures that are based on the natural ground conditions and
presence of low-permeable material in the basin area.

e Testing of the tailings is recommended to identify the malerials in situ density and potential
beach slopes for use in the detailed design. This can be completed by laboratory testing or
with a small scale pilot project to determine tailings in situ density as well as potential
tailings beach slopes.

e Detailed tailings deposition modeling should be eompleted as part of subsequent levels of
design using updated parameters-from available tailings test work.

e A site water management plan should be developed to identify water flows and volumes that
will be reporting to the Tailings Storage Facility. The site water management plan will be
used to complete a detailed water/solids balance analysis for the Tailings Storage Facility to
identify yearly surplus water that requires direction to treatment.

e Confirmation of the ‘acid potential of the mine waste materials should be determined prior to
proceeding with the design.

e Complete/mine design to confirm available volumes of NAG waste rock that can be used for
construction fill materials for staged raising of the tailings storage facility. The mine design
should also confirm available volume for co-disposal of tailings into the underground mine
workings and alsothe type of tailings backfill to determine the type plant required to
generaie the baclkfill.

¢ The mine dewatering rate that reports to the Tailings Storage Facility can be refined to
Identify yearly flows for use in the water/solids balance analysis and identify yearly surplus
watervolumes.

e The HPC of the dam will be confirmed with the subsequent level of design once final
embankment heights have been established based on detailed water/solids balance
analysis and confirmation of the volume of tailings that can be directed to the underground
mine workings. This will identify the IDF and stability seismic return period design
requirements.
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e Completion of detailed stability assessments for each proposed embankment stage utilizing

geotechnical parameters collected from site investigations and required seismic return
period.

e Completion of detailed seepage assessments to support the need to_design seepage
collection and pump-back systems.

e Design for closure will be required as the project is advanced.
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OPPORTUNITIES

The following opportunities have been developed for the Tailings Storage Facility that are based
on available information for the site.

e The style of embankment raising for the Tailings Storage Facility can be reviewed and
optimized with subsequent levels of design. The style of embankment raising will be based
on fill material availability, foundation conditions and stability assessments and local
topography. Optimizing the embankment raising can reduce the fill material requirements
and project costs over the life of the facility.

¢ Opportunities to utilize the mined out open pit should be considered for storage of tailings
solids as the project is advanced. Utilizing the open pit will reduce the volume of tailings
that require storage within the on-land Tailings Storage Facility, which will reduce the
required embankment height (improve aesthetics and improve stability) and also reduce
costs associated with dam construction.
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TABLE 2.1

TREASURY METALS INCORPORATED

GOLIATH PROJECT

TAILINGS STORAGE FACILITY

ALTERNATIVES ASSESSMENT

PROBABILISTIC SEISMIC RISK PARAMETERS

P:\Mining\Treasury Metals\141-12598-00 - Alternatives Assessment\Report\Report 1, Rev. O\Tables\[Table 2.1 - Seismic.xIsx]Table 2.1

Probability of Exceedance per Year

0.01 0.0021 0:002 0.000404
Return Period in Years 100 476 1,000 2,475
Peak Horizontal Ground Acceleration (PGA) 0.003 0.011 0.019 0.036
Spectral Acceleration, Sa(0.2) 0.011 0.035 0.055 0.095
Spectral Acceleration, Sa(0.5) 0.007 0.022 0.034 0.057
Spectral Acceleration, Sa(1.0) 0.003 0401 0.016 0.026
Spectral Acceleration, Sa(2.0) 0.00% 0.003 0.005 0.008
Notes:
1. Source: National Building Code of Canada Interpolated Seismic Hazard Values.
2. Data calculated for location at Latitude 49.77°N and Longitude 92.59%\/.
3. Values are in units of g.
4. Values are for "Firm Ground" as per the NBCC 2010 Soil Class C - average shear wave velocity 360-750 m/s.
5. Sa(T) is spectral acceleration where T IS the period in seconds.
6. Median (5th percentile) values are given in unites of g.
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TABLE 4.1

TREASURY METALS INC.

GOLIATH PROJECT

TAILINGS STORAGE FACILITY

ALTERNATIVES ASSESSMENT

STEP 1 - IDENTIFICATION OF CANDIDATE ALTERNATIVES

Project Aspect

Candidate Locations

General Location

Tailings Management Facility Location

Location 1 Northeast of the proposed plant site
Location 2 Northeast of Location 1
Location 3 Far east of the plant site
Location 4 South of Location 1, east side of Tree Nursery Road
Location 5 Between Location 4 and Loecation 3

: South of proposed mine site ant south of existing Normans
Location 6

Road

Location 7 South of Location 4, potential dry option

Project Aspect

Candidate Tallings Technology

Tailings Disposal Technology

Conventional Slurry Tailings

Thickened Tailings

Filtered/Dry Stack Tailings

Conventional Slurry Tailings with Future Co-Disposal Portion of Tailings into mine workings

Number of Candidate Alternatives

Alternative ldentification

Description

1 1A Location 1- Conventional Slurry Tailings
2 - 1B Location 1 - Thickened Tailings

3 o 1C Location 1 - Filtered/Dry Stack Tailings
4 - 1D Location 1 - Conventional with Future Co-Disposal
5 2A Location 2- Conventional Slurry Tailings
6 2B Location 2- Thickened Tailings

7 2C Location 2 - Filtered/Dry Stack Tailings
8 3A Location 3 - Conventional Slurry Tailings
9 3B Location 3 - Thickened Tailings

10 3C Location 3- Filtered/Dry Stack Tailings
11 4A Location 4 - Conventional Slurry Tailings
12 4B Location 4 - Thickened Tailings

13 4C Location 4 - Filtered/Dry Stack Tailings
14 5A Location 5- Conventional Slurry Tailings
15 5B Location 5 - Thickened Tailings

16 5C Location 5 - Filtered/Dry Stack Tailings
17 6A Location 6 - Conventional Slurry Tailings
18 6B Location 6 - Thickened Tailings

19 6C Location 6 - Filtered/Dry Stack Tailings
20 TA Location 7 - Conventional Slurry Tailings
21 7B Location 7 - Thickened Tailings

22 7C Location 7 - Filtered/Dry Stack Tailings

Notes:
1. Alternatives selected for pre-screening.
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TABLE4.2

TREASURY METALS INC.
GOLIATH PROJECT

TAILINGS STORAGE FACILITY
ALTERNATIVES ASSESSMENT

STEP 2 -PRE-SCREENING ASSESSMENT OF CANDIDATE ALTERNATIVES

Candidate Alternative Idnetifier”
Criteria # Pre-Screening Criteria Rationale 1A 1B ic 1D 2A 2B 2C 3A 3B 3C 40 4B 4C 5A 5B 5C B6A 6B 6C 7A 7B 7C
1 Would the TIA sterilize a potential Resource? Ifa TIA that |§ located over an area where there are proven |r|d|ca¥0rs of mineralization, or a reasonable indication of possible mineralization No No No No No No NGl o No No NG No No No No No No No No No No No
based on regional trends, may be excluded from further consideration.
2 Is any part of the Tailings Disposal Unproven Technology at If a specific depositional method rel|e§ on upproven technology at the project site, then it could justifiability be argued that the alternative No No No NG No No No No No No No No No No No No No No No No No No
the proposed throughput? should be excluded from further consideration.
3 Is any part (?f the Tailings Disposal Unproven Technology at If a specific depositional t.ethnJology could be adversely affected by the local climate conditions, then it could justifiability be argued that the No No No No No No No No No No No No No No No No No No No No No No
the given climate? alternative should be from further cof on.
4 Does the life-of-mine tglllngs production exceed the available If the selected alternative does not have the required capacity to hold the produced tailings, it should be eliminated. No No No No No No No No No No No No No No No No No No No No No No
storage of the alternative?
5 z?”e,,s the disposal site exceed a practical distance from the If an alternatives location is too far from the production facilities, it may become economically unviable and should be eliminated. No No No No No No No Yes Yes Yes No No No No No Yes No No No No No No
6 :Z;:i;?gg;on topography favourable for the tailings deposition Steep topography can be unfavourable for some types of tailings deposition (such as paste) and should be eliminated as an alternative. No No No No No No No No No No No No No No No No No Yes No No No No
Does the increased cost of an alternative exceed a reasonable The feasibility of any mining project is sensitive to cost. Higher costs may be warranted to eliminate significant adverse effects; however,
7 . . there is no reason to investigate alternatives requiring significant additional costs unless there is reasonable assumption of environmental No No No No No No Yes No No Yes No No No No No Yes No No No No No No
threshold for the viability of the project? . . S
gains, and as such, it should be eliminated.
Treasury Metals Inc., follows the PDAC Framework for Responsible Mining. Treasury Metals policy states that they are committed to
8 D'oe's'the Alternative present an Unacceptable Environmental |responsible stewardship of the environment. ‘Thelr key focus is on meeting the companys goals of mln]mlzmg en\{lronmental impact, efficient No No No NO. No No No No No Yes No No No Yes Yes Yes No No No No No No
Liability? use of the resources consumed and conserving natural resources for future generations. If an alternative is perceived to present an
unaccantahla anvirnnmental lishilin_it chonld he aliminated
9 S:Qeiz::irgtig:ﬁgfme:ﬁ;ed the risk threshold for failure of If the tailings management facility exceeds the risk threshold for failure (CDA guidelines), then the Alternative should be eliminatéed. No No No No No No No No No No No No No No No No No No No No No No
10 Does the footprint of the Alternative exceed the land position | If the tailing management facility extends beyond the current land boundaries established by Treasury Metals Incorporated, then the No No No No No No No No No No Yes Yes Yes Yes Yes Yes No No No Yes Yes Yes
currently held by Treasury Metals Incorporated? Alternative should be eliminated.
1 Does the footprint of Fhe Alternative occur above a geohazard, |If \hg tailings managemgn\ facility occur§ gbove a geohazard or a structural geological feature that adverselyaffects the stability of said No No No No No No No No No No No No No No No No No No No Yes Yes Yes
or a structural geological feature? facility, than the Alternative should be eliminated.
Should the Alternative be Excluded from Further Consideration No No No No No No Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes No Yes No Yes Yes Yes

Alternative Identification

Description

1A Location 1- Conventional Slurry Tailings
1B Location 1 - Thickened Tailings

1c Location 1 - Filtered/Dry Stack Tailings
1D Location 1 - Conventional with Future Co-Disposal
2A Location 2- Conventional Slurry Tailings
2B Location 2- Thickened Tailings

2C Location 2 - Filtered/Dry Stack Tailings
3A Location 3 - Conventional Slurry Tailings
3B Location 3 - Thickened Tailings

3C Location 3- Filtered/Dry Stack Tailings
4A Location 4 - Conventional Slurry Tailings
4B Location 4 - Thickened Tailings

4C Location 4 - Filtered/Dry Stack Tailings
5A Location 5- Conventional Slurry Tailings
5B Location 5 - Thickened Tailings

5C Location 5 - Filtered/Dry Stack Tailings
6A Location 6 - Conventional Slurry Tailings
6B Location 6 - Thickened Tailings

6C Location 6 - Filtered/Dry Stack Tailings
7A Location 7 - Conventional Slurry Tailings
7B Location 7 - Thickened Tailings

7C Location 7 - Filtered/Dry Stack Tailings

Notes:

1. Options that do not pass pre-screening are not advanced though the Alternatives Assessment.
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TABLE 4.3

TREASURY METALS
GOLIATH PROJECT

TAILINGS STORAGE FACILITY
ALTERNATIVES ASSESSMENT

STEP 3 - ALTERNATIVE CHARACTERIZATION

Environmental Account

‘Alternatives Location and Deposition Technology Identifier

141-12598-00

Sub-Account Description Rationale Indicator Parameter Unit 1A 1B i1c 1D 2A 2B 6A 6C
Distance to monitoring, pipeline distance and/or haul
Distance from the Mine distance (for filtered/dry stack tailings only) results in more | Direct Distance from " Shortest distance tothe | Shortest distance tothe | Shortest distance tothe | Shortest distance tothe | Longest distance to the plant | Longest distance to the plant | Medium distance to plant | Medium distance to plant
construction and higher consumables (fuel) and emissions | Plant Site to Structure plant site at ~400 m plant site at ~400 m plant site at ~400 m plant site at ~400 m site at ~2,200 m site at ~2,200 m site at ~1,400 m site at ~1,400 m
(noise, exhaust, dust)
Minimal access road Can use Tree Nursery Road
required as existing roads | Required of  |Required of  |More access roads and v
Minimal access road Minimal access road for hauling, however will
Land Use Existing road infrastructure | can be primarily used for | access roads and pipeline |access roads and pipeline | pipeline alignments required
Addiional requirements for pipeline or access road Length of Addtional required as existing roads | required as existing roads generate increased fruck
can be used to haul tailings ~|access and pipeline lignments that will disturb that willdisturb |0 be constructed than
P Road beyond that existing that will be required for Infrastructure m can be primarily used for | can be primarily used for tratfic on road used for mine
waste. Increased road alignments. ~ Future planned |existing land and vegetation. |existing land and vegetation. |Location 1. Existing Tree
Option Required access and pipeline access and pipeline access. Increased in dust
road canbe  |Will also require crossing | Will also require crossing | Nursery Road can be used
generation around the mine
used alignments to pump |several existing streams. | several existing streams. for part of the alignment. |37
taiings to the mine workings,
§ . . Footprint Area 100 ha that Footprint Area ~60 ha that
Storage Facility and Associated | A larger footprint resulting in a greater disturbance to Estimate of Storage ha Footprint Area ~ 88 ha Footprint Area ~ 88 ha includes tailings storage and | Footprint Area ~ 88 ha Footprint Area~ 246 ha | Footprint Area~ 246 ha | Footprint Area ~ 54 ha includes tailings storage and
Footprint getation and species Facility(s) Area "
water collection pond. water collection pond.
Number of Main
Number of Main Watersheds Affected| Various locations may impact one or more watersheds Watersheds directly No 1 1 1 1 1 1 1 1
impacted
Qualitaive Estimate of Closest proximity to Thunder |Closest proximity to Thunder | Closest proximity to Thunder |Closest proximity to Thunder
Potntaimpct o tac e | varousiocatons mayhave n mpact o suacevatr | LGS | o ok e sy | ok e sy |Lake, med poy o |Lak, med oy 0 [[ 40 SLom Wabgoon | Farestrom Waigoon | closestproxnyto. - |Clsest prointy o
Water Impact Wabigoon Lake. Wabigoon Lake. Wabigoon Lake. \Wabigoon Lake. o o
Water Impacts
P Anticipated to be contained | Anticipated to be contained Anticipated to be contained | A"ticiPated to be contained | Anticipated to be contained | i ioted 10 be contained
Tailings waste stockpiled on by engineered finer in basin | by engineered liner in basin Tailings waste stockpiled on
by natural clay basinand | by natural clay basin and by natural clay basin and by natural clay basin and
surface. Runoff collected by and upstream slopes of |and upstreain Slopes of surface. Runoff collected by
Likelihood of Mining clay lined dam with internal [ clay lined dam with internal clay lined dam with internal clay lined dam with internal
Potential Impacts to Water Quality | Locations as well as construction materials may have perimeter collection ditches with internal Wil internal perimeter collection ditches
Impacts and mitigative |~ Rank  [drain system with secondary |drain system with secondary drain system with secondary drain system with secondary
(ARD, Metal Leaching, etc)  |impacts on water qualty and routed to separate drain system and secondary |drain system &l secondary and routed to separate
measures required downstream secpage downstream seepage downstream seepage downstream seepage
facilty for containment and seepage seapage facilty for containment and
collection and pump back [ collection and pump back collection and pump back collection and pump back
reclaim. collection and pump back | collection and purmy back reclaim
system. system. system. ystem.
system. system.
2~ Hughes Creek and 2~ Hughes Creel il :
Permanent Streams Impacted | Locations may impact one or more permanent sireams No. of Streams No |1~ Blackuater Creek may be 1 - Blackwater Creek may be| 1 - Blackwater Creek may be1.- Backwater Creek may be 5 ledtes Clegeans |2 Buohos SIEEEl 1 - Blkciowater Creek may be 1. Blackviater Creek may be
Directly Impacted permanently affected permanently affected. permanently affected permanently affected. ook e -~ permanently affected. permanently affected.
3 - Blackwater Creek, 3 - Blackwater Creek, 3 - Blackwater Creek, 3 - Blackwater Creek,
Hoffstroms Bay Creek may |Hoffstroms Bay Creek may | Hoffstroms Bay Creek may |Hoffstroms Bay Creek may |6 - Hughes Creek and 6 - Hilghes Creek and
be affect due to | be affect due to | be affect due to | be affect due to | Blackwater Creek may be  |Blackwater Greek may be |3 - Blackwaler Creck may be |3 - Blackwater Creek may be
hydrological changes hydrological changes changes changes affected due to Affected due to ffected due to affected due to
associated with dam and  |associated with dam and | associated with dam and  |associated with dam and changes changes changes changes
i i ted with damn and with damn and ted wih dam and with dam and
reams Spring freshet level may be ~|Spring freshet level may be | Spring freshet level may be ~[Spring freshet level may be
Indirect impacts (downstream flow - directly changed and total | directly changed and total | directly changed and total | directly changed and total | Spring freshel lsvels may be | Spring freshet levels mabe | Spring fréshet level may be —[Spring freshet level may be
Locations may have indirect impacts to downstream flows | Potentially Indirectly No i i ;
reductions) discharge volume for each | discharge volume for each | discharge volume for each [ discharge volume for each | directly clianged and total | direcly.changed and toial | difeelly changed and total | directly changed and total
Impacted "
creck may be adversely  |creek may be adversely | creek may be adversely  [creek may be adversely | dischare volume may be (dischare volume may be | discharge volume for discharge volume for
affected (Blackwater due toafected (Blackwater due to | affected (Blackwater due to ~affected (Blackwater due to | adversely affected acversely affected Blackwater Creek may be | Blackwater Creek may be
loss of tributary, and loss of tributary, and loss of tributary, and loss of tributary, and (Blabkuwater Creek as the | (Blackwater Creek as the | adversely affected adversely affected
Hoffstroms Bay due to Hoffstroms Bay due to Hoffstroms Bay due to Hoffstons Bay due to are in the TSI are in the TSF due to loss of due to loss of
change due to ical change due to change due to change due to [locaion and Hughes Creek  location and Hilahes Creek | tributary). wibutary).
construction and flow and flow and flow antdflow due (0 tiblitary losé). due to tributary 10ss).
Aquatic Habitat \Variation). variation). variation). variation).
1- Only impact associated |1 - Only impact associated |1 - Only impact associated |1 - Only impact associated s, |2~ IMPACt ASs0edied with 12 - Impact sseociated with | _ oy impact associated |1 - Only impact associated
open water created by open ale created by
with open water created by  |with open water created by | with open water created by  [with operiater oreated by with open water created by  |with open water created by
Beaver damns on Blackwalet | beaver damns on Blackwater
way of beaver dams on  |way of beaver damson | way of beaver dams on  |way.f beaver dams o way of beaver dams on | way of beaver dams on
Creek and beaver damis | Creck and beaver damns
Blackwater Creek Blackwater Creek. Blackwater Creek Blackwaler Creek. Blackwater Creek Blackwater Creek.
No of Water Bodies Hydrological change to Hydrological change to Hydrological change to Hydrological change to WIBIN the Hughes Creek —|within the Hughes Creek |\ ioical change to Hydrological change to
Direct impact to open water  |Various locations may impact open water No marshiand, and Anderson | marshiand, and Anderson
Directly Impacted Blackwater Creek may | Blackwater Creek may Blackwater Creek may Blackwater Creek may Blackwater Creek may | Blackwater Creek may
road culert dam. Loss of |road culvert dam. Loss of
cause flow concems and | cause flow concerns and | cause flow concems and | catise flow concerns and cause flow concems and | cause flow concerns and
flow ey lower water levels | flow may lower water levels
of open water of open water of open water of open water of open water of open water
and in (U affect the local  [and in turn affect the local
areas by local beaver areas by local beaver areas by local beaver aieas by local beaver ’ areas by local beaver areas by local beaver
opulation. population population population populatof at Ger of these | population at efther of these | o5, o population
P i - - locations locations -
i _ i i T~ DIt hirge would flow by |1 - Discharge would flow by
1.- Probable impact 1.- Probable impact 1- Probafil impact 1.- Probable impact W g o e or 1 Probabe mpact 1 Probable impact
associated with Wabigoon | associated with Wabigoon | assodiatect with Wabigoon  [associated with Wabidéon
Number of fish bearing lakes No of Fish Bearing Blackwater Creek to Creek o ted with Wabigoon with Wabigoon
Various locations may impact fish bearing lakes No [Lake. Closest proximity to |Lake. Closest proximity to | Lake. Closest proximity 0 |Lake, Closest proximiy (0
impacted Lakes Directly Affected \Wabigoon Lake. Farthest | Wabigoon Lake. Farthest | Lake. Close proximityto  |Lake. Close proximity to
Thunder Lake, medium | Thunder Lake, medium | 7hunder Lake, medium | fhunder Lake, mediurn
roximity to Wabigoon Lake. |proximity to Wabigoon Lake. | proxmity to Wabigoon 4ke. | proximity to Wabigoon Lake, | 70m Wabigoon Lakeand - from Wabigoon Lake and | Wabigoon Lake Wabigoon Lake
P : : " | Thunder Lake Thunder Lake
T-Impact areawouldbe |1 - Impact areawould be | |1~ Impact areawollld be |1 - Impaciareawould be |1 - Impact areawouldbe |1 - Impact areawould be |1 - Impact areawould be |1 - Impact area would be
Area of feeding or shelter loss due to |Various locations may impact habitat of animals (moose, No of Terrestrial Areas ESSOC\B(Sd»WI(h footprint associated with lﬂplpf\ﬂl assoc\a{ed»wl(h footprint with lﬂplpf\ﬂl »WI(h footprint with lﬂplpf\ﬂl »WI(h footprint with lﬂplpf\ﬂl
keniiosdvieioptontel Fivhrvtn oot Teresa ! No. |area associated with area associated with area associated with area assoclated with area associated with area associated with area associated with area associated with
g : W Imp construction of TSF and on of TSF and of TSF and of TSF and of TSF and on of TSF and of TSF and on of TSF and
FRIindicates that there are | FRIirflicales that there are |FRIindicates (htthere are | Rl indicates that there are
6 varieties of forest type  |6.3Alieties of forest type |6 varieties of forest iy |6 vaieties of forest type | FRI indicates that there are [ FRI indicates that there are
within the area (Ecosites | the area (Ecosites | within the area (£cosiies |within the area (Ecosites | different varieties of forest  |different varieties of forest | FRI indicates that there are ~|FRI indicates that there are
include: Pine / Spruce/ /| inclide: Pine / Spruce / _linelude: Pine / Spruce / |include: Pine / Spruce / [ type within the area type within the area 7 varieties of forest type |7 varieties of forest type
Fresh Silty Fresh i Fresh Silty FreshSilty |(Ecosites include: (Poor | (Ecosites include: (Poor | within the area (Ecosites  |within the area (Ecosites
Sol, Spruce / Pine / S0, Spruce / Piné | Soll, Spriice / Pine / Soil, Spruce / Pine / Swamp: Black Spruce, Swamp: Black Spruce, include: Thicket Swamp: |include: Thicket Swamp:
Terrestrial Habitat Fresh, Fine, Fresh, Fine, Fresh, Fine, Fresh, Fine, ~|Organic Soil Intermediate | Organic Soil, Intermediate |Mineral Soil, Shore Fen: | Mineral Soil, Shore Fen:
Loamy-Clayey S0, Loamy-Clayey Soil, Loamy-Clayey Soil, Loamy-Clayey Soil, Swamp: Black Spruce Swamp: Black Spruce Organic Soil, Fir - Spruce | Organic Soil, Fir - Spruce
Eisting vegetation. ecosystems vl |Various locations may impact wetiands, rare ecosystems Loss of Flora and FifSpruce Fir-Spruce HardwooFir-Spruce Hardwood-Fir-Spruce (Tamarack), Organic Soil, | (Tamarack), Organic Soi, | Mixedwood: Fresh, Coarse, [Mixedwood: Fresh, Coarse,
g veg bo ot 4 rasolnds. foreats az " azswa‘e A apasies, ystems, ot ha Mixedwood: Fresh, Fine,  |Mixedwood: Fresh, Fine,  [Mixedwood: Fresh, Fine,  |Mixedwood: Fresh, Fine, ~ |Treed Bog: Black Spruce, | Treed Bog: Black Spruce,  |Loamy Soil, Rock Barren,  |Loamy Soil, Rock Barren,
o g pecies. Loamy-Clayey Soil, Loamy-Clayey Soil, Lodiny-Clayey Soil, Loamy-Clayey Soil, Organic Soil, Treed Fen: | Organic Soi, Treed Fen: | Hardwood-Fir-Spruce Hardwood-Fir-Spruce
Interiiediate Swamp: Black | Intermediate Swamp: Black Swamp: Black : Black | Tamarack-Black Spruce / | Tamarack-Black Spruce / Fresh, Fine, Fresh, Fine,
Spruce (Tamatack), Organic [Spruce (Tamarack): Orgari | Spitice (Tamarack), Organic |Spruce (Tamarack), Organic | Sphagnum, Organic Soi, | Sphagnum, Organic Soil, | Loamy-Clayey Soil, Fir - |Loamy-Clayey Soll Fir -
Soil, Rich Swarnp: Black Ash|Soil, Rich Swari: Black Ash| Soil, Rich Swamp: Black Ash|Soil, Rich Swamp: Black Ash| Spruce - Pine / Spruce - Pine / Spruce Mixedwood: Moist,  |Spruce Mixedwood: Moist,
Organic ( rganic rganic ( rganic Fresh, Sandy- Fresh, Sandy- |Sity-Clayey Soi. Birds and |Silty-Clayey Soil). Birds and
Mineral Soil, Thicket Mineral Soll, Thicket Mineral Soil, Thicket Mineral Soll, Thicket Coarse Loamy Soil). Birds | Coarse Loamy Soil). Birds | small mammals will be  [small mammals will be
Swamp: Mineral Soi). i1, | Swamp: Mineral Soi). Birds | Swamp: Mineral Soi). Birds | Swamp: Mineral Soil). Birds |and small mammals will be ~[and small mammals will be | affected by affected by
1 small mammals will be{and small mammals will be | and small mammals will be ~[and small mammals will be |affected by affected by
“ifecied by development, |aifected by development. | affected by affected by
Shortest haul distance Longest haul distance
10 haiing of tailings No hauling of tailings related to tailings placement. |No hauling of tailings No hauling of tailings No hauling of tailings No hauling of tailings related to tailings placement.
equiired for tailings disposal. |required for tailings disposal. | Daily taffic required for |required for tailings disposal. | required for tailings disposal. |required for tailings disposal. |required for tailings disposal. | Daily traffic required for
Potential for Dust Emission  {Longer haul distances will increase potential dust Length of Access Kkm Jraffic related to operations, | Traffic related to operations, |tailings placement. Also | Traffic related to operations, | Traffic related to operations, | Traffic related to operations, | Traffic related to operations, |tailings placement. Also
by trucks) Roads
maintenance and maintenance and traffic related to operations, and and and and tratfic related to operations,
surveillance. surveillance. and and
Type of talings Lowest poteill for dusting ||\ oo i rom Lowest potential for dusting | Lowest potential for dusting | /oo oo Lowest potential for dusting
. based.off waler storage © based on water storage based on water storage © based on water storage
Potential for Dust Emission ) technology used and ] conventional tailings based | ' water storage ase ] conventional tailings based | 25¢ ] '
! Potential for Deposited Tailings to produce Dust Rankwithin facilly maintaining | Highest potential for dusting. |within facility maintaining  |within facility maintaining A |within facility maintaining | Highest potential for dusting.
(Contributed by tailings) potential dust " on potential less water being i " on potential less water being "
. alings beach in wet e e tailings beach in wet tailings beach in wet e e tailings beach in wet
Ar Qualiy generation stored in facilly. s lings bez stored in facilly. ings bez
Lowest potential, no hauling | Lowest potential, no hauling Lowest potential, no hauling. | Lowest potential, no hauling | Lowest potential, no hauling | Lowest potential, no hauling
of tailings required for of tailings required for of tailings required for of tailings required for of tailings required for of tailings required for
Potential for Greenhouse Gas | Increased truck traffic will increase potential for Greenhbuse | - Qualitative Rank of tailings disposal. Traffic  |taiings disposal. Trafic || lohest potential based on iy Chocal Traffic  [tailings disposal. Traffic  |tailings disposal. Traffic  |tailings disposal. Traffic | 9nest potential based on
Potential Greenhouse | Rank truck hauling used for truck hauling used for
Emission (number of truck hours) | Gas Emissions. related to operations, related to operations, related to operations, related to operations, related to operations, related to operations,
Gas Emissions tailings deposition. taiings deposition.
maintenance and maintenance and and and and and
surveillance. surveillance.
Qualitative rank <
S High noise generation from High noise generation from
Noise Increased truck traffic will increase noise pollition ‘generation from truck Rank  |Low noise generation Low noise generation e 9 Low noise generation Low noise generation Low noise generation Low noise generation 9 9
truck traffic truck traffic
traffic based on tailings
disposal (echiiology
Technical Account
Sub-Account Descriptidh Rationale Indicator Parameter Unit 1A 18 1c 1D 2A 28 6A 6C
Natural ground in the area | Natural ground in the area | Natural ground in the area | Natural ground in the area | Natural ground i the area [Natural ground in the area
A . ions Conditions of the foundation (14 b indesirali and may | Qualitative Rank of Rank |oenerally consisting of ciay | generally consisting of clay ~|generally consisting of clay ~|generally consisting of clay ~|generall consising of sands | generally consisting of sands| Potentially consisting of clay |Potentially consisting of clay
require additional stabilty meastrcs Foundation Condifions materials. Potential materials. Potential materials. Potential materials. Potential and gravels. Not suitable for [and gravels. Not suitable for |to bedrock knobs. to bedrock knobs.
containment in basin area. in basin area. in basin area. in basin area. | basin containment. basin containment.
L0110er distance 15Ul Tn more access roads (or haul roads | Distance From Plant
Distince from Piff for dry stack) and pipeline construction, more pumping Site to Far End of m Closest proximity to plant [ Closest proximity to plant | Closest proximity to plant | Closest proximity to plant ~ |farthest proximity to plant | farthest proximity to plant | Medium proximity to plant | Medium proximity to plant
energy and potentisl booster stations (for conventional slurry | Faciliy for pipeline or site. site. site. site. site site site site.
or paste)
Local topography can be )
used to reduce embankment Local topography can be | Undulating topography
Favourable topography for fuce local topography can be present, can be used o
heights. Directing tailings 4 used to establish "
More compllex (opography may constrain approaches to type | Qualitative Rank of Local topography can be | paste tailings. Local ¢ used o establish establish perimeter Undulating topography wil
. Local topography favourable |underground in future years embankment layouts. '
opographic Complexity of seefiage dich construction (based on expected flow Topographic Rank  used to reduce embankment [topography can be used to | ground embankment layouts. u embankments. Potential | require operational planning
¢ oore for tailings placement. operations will also reduce Largest topographic
velocity) Complesxity heights. minimize dam Topography can be used for | bedrock can hinder for tailings placement.
required embankment difference to the plant site at c
embankments. b seepage collection. the pl establishing perimeter
heights. Minimal topographic ~50 m elevation diference. |
@ ditches.
change from the plant site.
Elevation Difference Location is at equal or lower
From Plant Site at final elevation difference from the
Topogrepty Elevation difference between processing plant and tailings e ot . Medium topographic change |Medium topographic change |0 ioc oo Medium topographic change | Largest topographic Largest topographic ot e o e cormotie| o taiings pumping
storage facility affects pumping requirements from the plant site from the plant site from the plant site to the plant site to the plant site
Arangement. For undulation between plant
tailings pumping. site and location
Zoned earthfil with low Zoned earthfil wih low | 2oned earthfl with low
Zoned earthfil with low rmeable clay layer or iner rmeable clay layer o liner|Pemeaple clay laver or liner
Design permeable clay layer or liner pe Y laye Zoned earthfill with low pe Y laye material. Foundation may
Zoned earthfil with low material. Foundation material. Foundation
material. Foundation permeable clay layer o liner consist of rock that will be
clay layer or liner Containment dam for water | favourable for foundation keyl to consist of sand, Containment dam for water
More complex dam design wil resut in more difficult favourable for foundation key: material more complex for
Qualiative Rank of material. Foundation collection and reclaim, in. Dam can be raised or gravel that will require collection and reclaim,
Dam Complexity construction requirements and associated monitoring Rank in. Dam can be raised anticipated to consist of sand embankment key-in or finer
Dam Complexity favourable for foundation key separate facility from dry | during operations basin lining. Dam can be separate facilty from dry
condiions during operations. Lower or gravel that will require anchorage. Foundation
in. Dam can be raised stack pile Anicipated lower dam raised during operations stack pile.
embankment heights basin lining. Dam can be consisting of rock will
during operations. heights with portion of Lower embankment heights
resulting from higher in situ raised during operations. provide good embankment
tailings waste directed to the resulting from higher in situ
density condifions. Stabilty. Dam can be raised
mine workings for storage. density condifions.
during operations.
HPC will be dependant on | HPC will be dependant on HPC will be dependant on Anticipated to require a
HPC will be dependanton | HPC will be dependant on
Based on classification systems, various designs can be CDA Dam Environmental higher HPC due to proximity
I i
Dam Hazard Classification assessed a hazard classification Classification Estimate| C'25STieation and proximity and proximity | HPC based on WCP and proximity to Hwy 17 and Wabigoon |17 C based on WCP
to the plant site. to the plant site. to the plant site. Lake.
Close to local clay borrow | Close tolocal clay borrow | Close to local clay borrow [ Close to local clay borrow | Farther distance that Farther distance that
Source and mine waste rock [source and mine waste rock |source and mine waste fock [source and mine waste rock |Location 1 and 6 for local  [Location 1 and 6 for local | Closest proximity for local | Closest proximity for local
Areas closer to confirmed borrow pit sources and amount of | Qualiative Rank of that will be provided from the |that will be provided from the | that will be provided from the |that will be provided from the | borrow sources, mine waste-|borrow sources, mine waste | borrow material, mine waste-|borrow material, mine waste
Construction Materal Avaiabily |25 closer o confirmed borrow i Construction Material | Rank  [open pit mining area. open pit mining area. open pit mining area. open pit mining area. rock and external supplied | rock and external supplied | rock and also external rock and also external
a Avallabilty Adjacent to established | Adjacent to established | Adjacent to established | Adjacent to established | materials. Willalso require | materials. Will aso require | supplied materials than [ supplied materials than
roads for materials hauled |roads for materials hauled | roads for materials hauled |roads for materials hauled Location 1 and 2. Location 1 and 2.
from external sources. from external sources. from external sources. from external sources. roads for access. roads for access.
N Preliminary Estimate ) N N
Stope Stabity Taller slopes required o achieve the required volume while | FeIMNAY Bsumate . o » 18 (estimate of final height 2 I 2 e 27 (estimate of finl height
minimizing footprint increases risk of instability e of tallings pile) of tailings pile)
Steeper slopes required to achieve the required volume while|  EStimate of Siope
Slope Stability eper slopes reqt eve the requir Angle during HV L5H:V 15HV 2.1H1V 15HAV L5HAV 15HV L5H:1V 21H:1V
minimizing footprint increases risk of instability
operations
Larger footprints may impact more than one watershed and | o
Number of Watersheds require additional drainage measuires for setting ponds or : Y No. See Environmental Account Above.
Watersheds
water collection ditchina.
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TABLE 4.3

TREASURY METALS
GOLIATH PROJECT

TAILINGS STORAGE FACILITY
ALTERNATIVES ASSESSMENT

STEP 3 - ALTERNATIVE CHARACTERIZATION

Distance between storage facility and

Longer access road requirements, longer transport distance
for tailings materials required increased surveillance and

Distance from Plant
Site to Far End of

2,200

2,200

2,200

2,200

5,200

5,200

2,400

2,400

Mill Site potential for spills outside of containment areas. Facility
Tailings and water storage | Tailings solids not contained |Taiings solids and water Tailings and water storage Tailings solids not contained
within single containment | within perimeter management contained within single containment within perimeter
Taiings solds and water facility, potential embankments. Potential  |within perimeter Taiings solids and water facility, potential Taiings solids and water embankments. Potential
Qualitative Rank of requirements for further  |dusting issue in summer. | embankments. Water requirements for further dusting issue in summer.
5 . - management contained 9 S A management contained management contained .
Operational Risks and Other | Various depositional technologies and locations may have an: for water Potential to trap ice lenses in |reclaim from the facilty. an: for water an: Potential to trap ice lenses in
= " - "~ Rank within perimeter " " " within perimeter within perimeter N
Uncertainties additional operational risks based on tailings and management. Capacity |lifts. Will require snow Portion of tailings requires management.  Capacity lifts. Will require snow
lembankments. Water - . N embankments. Water - embankments. Water N .
Operati water management . e dependant on achieving | removal during winter thickening and direction to e dependant on achieving e removal during winter
perations reclaim from the facily. reclaim from the facily. reclaim from the facily. ; "
consistent beach slopes and [operations. Requires the underground that consistent beach slopes and operations. Requires
in situ densities in summer | collection and containment | reduces volume of tailings in situ densities in summer collection and containment
and winter conditions. of surface water runoff. ons within the facilty. and winter conditions. of surface water runoff.
Highest anticipated volume | Medium volume of water | 1lings dewatered atthe | oo voime of water | Highest volume of water Highest volume of water | 1lings dewatered at the
plant site prior to being Medium volume of water plant site prior to being
of water released to released to supernatant " released to supernatant released to supernatant released to supernatant
5 . N - stored at the facility. Water a ) S released to supernatant ) S stored at the facility. Water
) The depositional technologies have various water treatment |~ Estimate of Water 5 supernatant pond. Facilty ~ [pond. May require inclusion pond. Facilty requiredto | pond. Facility required to pond. Facility required to
Water Treatment Requirements m ! " treatment from runoff : pond. May require inclusion treatment from runoff
requirements Treatment Volume required to provide storage | of secondary water ‘ provide storage of surplus | provide storage of surplus provide storage of surplus
e |collection from stored rage of secondary water collection from stored
of surplus water for direction [ management facility during water for direction to water for direction to " water for direction to 0
tailings and other water management facility tailings and other water
to treatment. the operations. N treatment. treatment. treatment. .
collection at the site. collection at the site.
Quantitative Rank of Highest complexity, requiring Lowest complexity, FeQuINing | e complexiy, requiring | Highest complexity, requiring Highest complexity, requiring | -C/eS! COmPIeX®. requiring
facility closure (stabilize | Medium to High complexity, |closure and capping of Medium to High complexity, closure and cappin
Remediation Requirements | Complexity of Remediation requirements for Closure Remediation Rank facility closure and water | facility closure and water facility closure and water
slopes) and surface water [ requiring closure of faciliy. ~|facility and providing stable requiring closure of facilty. facility and providing stable
Requirements design. design. management design.
management design. final surfaces. final surfaces.
Potential long-term water Potential long-term water
N QLIEI"UUES Rank of Potential short-term water Potential short-term water treatment yequ\remenls -t Potential short-term water Potential short-term water Potential short-term water Potential short-term water treatment requlrgmems “to
Post Closure Water Treatment Post Closure water treatment requirements may be more Potential Post Closure . P be determined with . P . P be determined with
h f ‘ ; Rank [ireatment untilfacilityis  |treatment until facilty is treatment until facility s |treatment until faciliyis | treatment until facilityis | reatment until facilty is eter
Requirements. involved for various options. Water Treatment monitoring of seep: monitoring of seepage and
! closed. closed. and | closed. closed. closed. closed.
Requirements runoff after closure activities runolf after closure activities
are completed. are completed.
Closure requires long-term [ Closure req{ires long-term Closure requires long-term |l .

Qualitative Rank - Closure requires long-term [ Closure requires long-term ) Closure requires long-term auires long C N auires long Closure requires on term

Closure Closure requires long-term stability of stabilty of stability of stability of tailings pile slopes,

Estimate of Post stability of embankments,  [stability of embankments, ur stability of embankments, f P

Post Closure Landform Stabilty | Various landform designs may be more stable than others Rank ! stability of taiings pile slopes, vorem potential grading of slopes, | potential grading of slopes, | potential grading of slopes, | may require regrading at
Closure Landform potential grading of slopes, potential grading of slopes, potential grading of slopes,
* . may require regrading at " higher final higher final higher final closure for placement of cover
Stability medium embankment height  [medium embankment height medium embankment height N
closure for placement of cover height height height material, lower to medium
material, lower final height. final height.
Closure anticipated to consist [ Closure anticipated to consist Closure anticipated to consist | Closure anticipated to consist _|Closure anticigleel o cansist | Closife anticipated to consist
of capping final taiings surface |of capping final tailings surface of capping final tailings surface |of capping final taiings surface [of capping inal taiings surface.|of appin final tailings surface
Qualitative Rank - with low permeable liner o [with low permeable liner or | Closure anticipated to consist |with low permeable liner o |with low permeable liner or | with oy perreable lineror | with law pemeable iner or [ Closure anticipated to consist
Estimate of Post clay material and inclusion of a [clay material and inclusion of a |of capping final tailings surface |clay material and inclusion of a |clay material and inclusion of a |clay material and inclusion of a |clay material andinclusion of a [of capping final tailings surface
Various closure plans may allow for more chemical stabilt Rank
Post Closure Chemical Stability P! v v Closure Chemical shedding cover with shedding cover with with low permeable clay shedding cover with shedding cover with shedding cover with shedding cover with with low permeable clay
Stability revegetation to prevent water [revegetation to prevent water |material and i to prevent water to prevent water to prevent water 10 prevent water [material and revegetation.
infiltration into deposited | infitration into deposited infiltration into deposited  nfiltration into deposited |infiltration inta deposited | infiltration into deposited
tailings. tailings. talings. tailings. taiings. tailings.
) Area s favourable to expansion Areaisless favourableto  |Areais less favourable to
Area s favourable to expansion| Area is favourable to expansion Area s favourable to expansion| Area is favourable 6 &4pan< 6 Area i favourabe to expansion
Some geographical locations and designs may allow for additional| Qualitative Rank of for additional taiings storage expansior due (o local expansion due tolocal
Tailings Storage Expansion Capacity Rank [for additional tailings storage  [for additional tailings storage for additional tailings storage [ for additiondl talings starage | for Additional tailings storage
expansion requirements more easily than others Potential Expansion with increases to footprint 2 {poEaphy end adjacent  [topography and adjacent
through embankment raising. | through embankment ra through embankmen raising. [through &mbankment raising. | 1rough embankment (ai<ing
capaciy area or increased pile heights. property soundaries. property boundaries.
i
Storage Capacity
Storage Efficiency Designs may be more efficient than others at storing tailings Volume per m? 5 53 7 s2 46 42 24 7
Construction Material
Volume
moderate sensitivity to climate [moderate to high sensitiity, [lowto moderate sensitivty, | moderate sens ity to climate [ moderate sensifivity fo climate | moderate to igh sensitivity, | moderate sensitivity to climate [low to moderate sensitiity,
Sensivity to Cimate Variaity | 201260 and ather infuences can produce optons that | Qualiative Rark of qank | Veriabilty, requires reclaim |requires reclaim from pond | requires reclaim from pond  |variabiity, requites reclain. | variabilty, requies rec requires reclaim from pond  |variability, requires reclaim | requires reclaim from pond
are more sensitive to climate variability climate sensitivity from pond during winter with |during winter with ice buildup | during winter with ice buildup from pond during winter with. |from pond diring winter with [ during winter with ice buildup |from pond during winter with | during winter with ice buildup
ice buildup in pond. in pond. in pond. ice buildupdil pond: ice buildup in por inpond. ice buildup in pond. in pond.
Moderate complexity. Bleed
o s alzd v Moderate to High complexity. [LdW camplexity, consisting of Moderate to High complexity.
pated, Surface water within facility and Moderate complexity. Bleed Surface water management
Low complexity, consisting of | management within Cell 2 ) : Low complekity, consisting of : Low complexity, consisting of |*""> ‘
required consisting of runoff | reclai from the facilty. To be water anticipated, water required consisting of runoff
containment within facility and [during initial phase of ! containment within facility and containment within facilty and d consis
Various options may require more complex surface water control | Qualitative Rank of from tailings pile and ompleted with surface water management will include from tailings pile and
Surface Water Control Measures Rank | reclaim from the facility. To be [operations. Additional water " : reclaim from the facility. To be reclaim from the facilty. To be
measures Surface Water Control surrounding catchment runoff [operatianal plan. Less process separate facility to manage surrounding catchment runoff
Water Management completed with surface water [ management facilty required completed with surface water completed with surface water
management. Separate water with portion of the surface water and mine management. Separate
operational plan. in second phase of operations ! operaticnal plan. ) operational plan. "
facilty required to store water | tailings being directed to the dewatering. facility required to store water
and required to store water " °
from mine deatéring undergrond from mine dewatering.
from mine dewatering.
Seepage control withlow  [Seepage control with low Secpage control with low |Seepage controlwithlow  [Seepage control with low | Seepage control with low
permeable clay or iner permeable clay or iner 4ecnage control with permeable clay or iner permeable clay or iner permeable clay or iner permeable clay or iner Seepage control with
Qualitative Rank of materials. Collection of material. Collection of foundation liners (naturd| or  (materials. Collection of materials. Collection of material. Collection of materials. Collection of foundation liners (natural or
Seepage Control Measures [ Ability to restrict the migration of mine water Rank )

‘Seepage Control seepage with downstream  [seepage with downstream | |product) and perimefer seepage with downstream | seepage seepage with seepage with product) and perimeter
ditching and pump back ditching and pump back containment ditcfing. ditching And pump back ditching and pump back ditching and pump back ditching and pump back containment ditching.
system. system. system. system. system. system..

Economic Account
Sub-Account Description Rationale Indicator Parameter Unit 1A 18 1c 1D 2A 28 6A 6C
Capital Larger Capital Costs will result in a decreased project return. | Factored Cost Ranking| ~ Rank 345 2838 99 291 1193 134 541 63
Operational rL:ng:" Operational costs will resultin a decreased project |\ o4 cost Ranking Rank 29 108 313 108 37 17 31 313
Life of Mine Costs ) )
Fish Habitat Compensation Increased fish habitat impacts increases compensation Costs| ¢ e Cost Ranking Rank Not Assessed - Each Alternative Assigned a Neutral Rating
(including bonding, capital and monitoring)
More complex dam design will result in more difficult
Closure and Costs i i and associated monitoring Factored Cost Ranking| ~ Rank 184 184 108 184 515 515 15 74
conditions
Socio-Economic Account
Sub-Account Description Rationale Indicator Parameter Unit 1A 18 1c 1D 2A 28 6A 6C
Tailings Storage Facility that impacts archaeological Area of direct impact
Archaeology Archaeological Potential resources will potentially require additional nd o potential. | No aicheological potential.  |No potential.  |No potential.  [No potential. |No archeological potential. |No archeological potential. |No archeoloical potential.
permitting and may attract adverse public concern potential
Medium risk based on lower | Medium risk based on lower
Tailings facilties that can generate talings dust or potential | - ¢ jiative Rank of \edlim to High risk based | Medium to High risk based on [ High risk based on potential | Medium to High risk based on | °0"™ ™ igh Risk based on high dams |High risk based on potential
Risk to Human Health discharge of untreated water can cause adverse affects to Rank and water and water )
M Human Health Risk 01 water managerient water management surface dusting water management and water management surface dusting
Low to Medium risk based on Low to Medium risk based on
Facilties with significant embankment heights can be less Medium risk based o dam | Medium risk based on dam Medium risk based on dam ) ) Medium risk based on dam
stable. Faciliies without perimeter containment can be Qualitative Rank of reduced water management Low risk based on location and [Low risk based on location and reduced water management
Health and Safety Risk to Public Safety Rank [heights and water heights and water heights and water heights and water
higher risk. Facilities dependant on water management can | -Public Safety Risk and tailings storage water management water management and tailings storage
management management
be higher risk if unwanted water is released from the faciliy arrangement arrangement
Faciltes that are upstream of other operating facilties o¢ Qualitative Rank bf B risk based | Medium to High risk based tisk based on required | Medium to High risk based {10y 1 iy based on location | Medium risk based on location |High risk based on location and | High risk based on location and
Risk to Worker Safety require increased manpower for operations can be higer Rank |on locaiion and required | on location and required : on location and required ° ! :
Worker Safely Risk daily operations. and required operations.  [and required operations. |operations operations
tisk to worker safety. operations. operations. operations.
Faciltes requiring startup and future congliai es | Qualtative Rark R Medium Impact with initial | Medium Impact with initial [ oo Medium Impact with initial | Medium - High Impact with | Medium - High Impact ith | Medium Impact wth intial |\
Economic Benefits to Regional construcion costs, on-going |construction costs, on-going construction costs, on-going initial construction costs, on- |initial construction costs, on- |construction costs, on-going
as well as on-going operations can beneficial {6 (1¢ regional | Economic Benefits to Rank initial construction costs and inital construction costs and
Communities construction costs, low construction costs, low construction costs, low going construction costs, low going construction costs, low |construction costs, low
community. Community higher operational costs. higher operational costs.
operation costs. operation costs. operation costs. operation costs. operation costs. operation costs.
Medium indirect Medium indirect Low- Medium - Low nitial | Medium indirect Medium - High indrect [ Medium - High indrect [ o Low- Medium - Lo
lemployment with initial employment with initial ° with initial with initial with initial | Indire .
) Qualitative Rank 6l ¢ costs to construct with higher employment with initial costs to construct with higher
N . . Potential job creation for start-up constiuction, potential construction costs, future construction costs, future y costs, future costs, future costs, future
Socio-Economic | Regional Job Creation and Diversity : d Job Creation - Rank ! ® | employment as operational ° ° costs, with low as operational
P future construction or on-going operations. e construction costs and with | construction costs and with | PV et costs and with costs and with costs and with (100 L o o s ot e oo th
ndicators ploy! low impact as TSF becomes |low impact as TSF becomes (11 E%%2ter I 181U1€ 70 }iou, impact as TS becomes |low impact as TSF becomes |low impact as TSF becomes [ 7%= ToF Pect ol s Brenter n nature then
operational to closure. operational to closure. traditional taiings facilty. jonal to closure. o closure. jonal to closure. per - traditional taiings facilty.
Low to Medium indirect |Low to Medium indirect ~|Low - nitial costs to construct [Low to Medium indirect |Low to Medium indirect | Low to Medium indirect  |Low to Medium indirect | Lowinitial costs to construct
ualitative Reik of with inital with inital with medium indirect with inital with inital with inital with inital with medium indirect
Indirect Employmerit Direct relation of Regidhal Job Creation. Potential Indirect Rank | construction costs, with low costs, with low as operational costs, with low costs, with low costs, with low costs, with low as operational
Employment impact as TSF becomes  |impact as TSF becomes |staff i greater in nature then |impact as TSF becomes |impact as TSF becomes |impact as TSF becomes  |impact as TSF becomes |staffis greater in nature then
operational to closure. operational to closure. traditional tailings facil ional to closure. to closure. ional to closure. to closure. traditional tailings facility.
Aboriginal Rights Potential impacts to identified areas of Ahoriginal fights Qualitative Rank of Rank Medium Medium Medium Medium Low Low Low Low
Local Aboriginal Rights
Exlent of Traditional Land Use | Pafétial impacts t6 Traditional Land Use by Person Qualitative Rank of Rank Medium Medium Medium Medium Low Low Low Low
Traditional Land Use
First Nation Impacts 1~ Due to access concerns and |1 - Due to access concerns and
3 - Traditional uses of the area |3 - Traditional uses of the area |3 - Traditional uses of the area |3 - Traditional uses of the area |2 - Traditional uses of the area |2 - Traditional uses of the area <
Qualitative Rank of include that of berry picking,  [include that of berry picking, include that of berry picking, |include that of berry picking, ~ |due to access issues are due to access issues are the presence of private and | the presence of private and
Extent of Tratitional Land Use | Potential impacts to Traditianal Land Use by Activity i Rank v picking, v picking, v picking, v picking, Company own land this area | Company own land this area
Traditional Land Use hunting, trapping, and hunting, trapping, and hunting, trapping, and hunting, trapping, and assumed tobe huntingand  [assumed to be hunting and
has been only used for has been only used for
mushroom picking. mushroom picking. mushroom picking. mushroom picking. trapping needs. trapping needs. >
hunting. hunting.
Low - Medium - TSF and
Low - Medium - TSF and Low - Medium - TSF and Low - Medium - TSF and
’ " " Embankment system is in close
system is in system is in close | Embankment system is in close
" : Low - Due to tree height and : . proximity to the road network [Low - Due to tree height and
Extent of structure proximity to the road network [ proximity to the road network proximity to the road network |Low - TSF area s located at the |Low - TSF area i located at the
: e associated topography, dam ? and the open pit. Innitial  [associated topography, dam
Visual Impact Poteifial impsct of faciity above potential ight lines above topography and m and the open pit. However due [and the open pit. However due and the open pit. However due [furthest location from local | furthest location from local
I ‘ P and infrastructure will be P stages of development dam  [and infrastructure will be
sight lines o tree height and associated | tree height and associated to tree height and associated and road network. and road network.
° visible in a limited fashion. may be visible from Thunder  [visible in a limited fashion.
opography dam will be visible |topography dam wil be visible topography dam will be visible
N " iy Lake as WRSA may not provide
in a limited fashion. in a limited fashion. in a limited fashion.
avisual buffer.
0-Noimpact to navigable |0~ No impact to na 0-Noimpact to navigable |0~ Noimpact to navigable |0~ No impact to navigable |0~ No impact to navigable |0 No impact to navigable |0 - No impact to navigable
Impact to Navigable Waters | Facility impact to established waterways used for travel Area of Direct Impact ha  |waters throughout course of ~|waters throughout course of  |waters throughout course of  |waters throughout course of | waters throughout course of  [waters throughout course of  |waters throughout course of | waters throughout course of
Recreational and project. project. project. project. project. project. project. project.
Commercial Land Use
Low - Medium, concern for |Low - Medium, concern for | Low - Medium, concern for  [Low - Medium, concern for
recreational activity as recreational activity as recreational activity as recreational activity as
traditional use for area traditional use for area traditional use for area traditional use for area
Low, limited recreational |Low, limited recreational
Qualiziive Renk of include berry picking, include berry picking, include berry picking, include berry picking, o e 1 o Low, limited recreational |Low, limited recreational
Extent of Recreational Land Use | Facility negatively impacting Recreational Land Use. Rank hunting, trapping, and hunting, trapping, and hunting, trapping, and hunting, trapping, and activities due to access and |activities due to access and
Recreational Use issues. Limited to hunting ~|issues. Limited to hunting
mushroom picking. However | mushroom picking. However |mushroom picking. However [mushroom picking. However private private
and trapping. and trapping.
area is under private area is under private area is under private area is under private
property therefore activities | property therefore activities | property therefore acivities | property therefore activities
have been limited . have been limited . have been limited . have been limited .
Extent of Commercial Land Use | Facilty negatively impacting Commercial Land Use. Qualitative Rank of Rank [0~ Noimpact to commercial [0~ Noimpac to comme 0-Noimpact to commercial [0~ No impact to 0-Noimpact to 0-Noimpact to 0-Noimpact to commercial |0 No impact to commercial

Commercial Use

lland use.

land use.

land use.

land use.

land use.

land use.

land use.

land use.

Alternative

Description
1A [Cocation 1- Conventional Slurry Tailings
18 Location 1 - Thickened Tailings
1c Location 1 - Filtered/Dry Stack Tailings
1D Location 1 - Conventional with Future Co-Disposal
2A Location 2- Conventional Slurry Tailings
8 Location 2- Thickened Tailings
6A Location 6 - Conventional Slurry Tailings
6C Location 6 - Filtered/Dry Stack Tailings
Notes:

1. Indicators that can not be quantified have been assigned a rank to enable comparison for assessment.
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TABLE 4.4

TREASURY METALS
GOLIATH PROJECT

TAILINGS STORAGE FACILITY
ALTERNATIVES ASSESSMENT

STEP 4 - MULTIPLE ACCOUNTS LEDGER FOR CANDIDATE ALTERNATIVES

Environmental Account Indicator Quantity
. . Indicator
Sub-Account Description Indicator 1A 1B 1Cc 1D 2A 2B 6A 6C
Parameter
Distance from the Mine Direct Distance from Plant m 400 400 400 400 2,200 2,200 1,400 1,400
Site to Structure
Land Use Pipeline/Access Road Requirements || Sngth of Additional m 700 700 700 700 2,400 2,400 1,500 1,500
Infrastructure Required
Storage Facility and Assquated Estlmg%e of Storage ha 88 88 100 88 246 246 54 61
Infrastructure Footprint Facility(s) Area
Number of Me_\ln Watersheds directly Num_ber of _Watersheds No 1 1 1 1 1 1 1 1
impacted directly impacted
- litative Estimate of . . . . . . . . . . . .
Impact to surface water availabili Qual N Rank Medium - High Medium - High Medium - High Medium - High High High Medium Medium
Water Impacts P Y || Potential Surface water 9 9 9 9 9 9
" . Likelihood of Mining
Potential Impacts to W_aler Quality Impacts and mitigative Rank Low - Medium Medium High Low - Medium Low - Medium Medium Low - Medium High
(ARD, Metal Leaching, etc) -
measures required
Permanent Streams Impacted No. of Streams Directly No 1 1 1 1 2 2 1 1
Impacted
Indirect |mpacl§s (?ownstream flow [ No Iofd_Stretel\n:s Potetngally No 3 3 3 3 6 6 3 3
Aquatic Habitat reductions) ndirectly Impactet
Direct impact to open water NO_ of Water Bodies No 1 1 1 1 1 1 1 1
Directly Impacted
. . No of Fish Bearing Lakes
. No 1 1 1 1 1 1 1 1
Fish Bearing Lakes Directly Affected
Area of feeding or shelter loss due to || No qf Terrestrial Areas No 1 1 1 1 1 1 1 1
TSF or associated structures. Directly Impacted
Terrestrial Habitat Existing vegetation, ecosystems will bel Potential Loss to flura and
9 vegetalion, Scosy Fana with construction ha 88 88 100 88 246 246 54 61
and operations
Potentla! for Dust Emission Length of Access Roads km 0 0 700 0 0 0 0 1,500
(contributed by trucks)
. . Type of tailings
Potentla} for Dust EU.“SS'OH technology used and Rank Low Low to Medium Medium to High Low Low: Low to Medium Low Medium to High
(Contributed by tailings) N N
potential dust generation
Air Oualit . Qualitative Rank of _ ,
Qualty Pgte_nllal for Greenhouse Gas Potential Greenhouse Rank Low Low High Low Low Low Low High
Emission (number of truck hours) o
Gas Emissions
Qualitative rank - estimate
of noise generation from
Noise truck traffic based on dB Low Low High Low Low Low Low High
tailings disposal
technology
Technical Account Indicator Quantity
Sub-Account Description Indicator Indicator 1A 1B 1c 1D 2A 28 6A 6C
Parameter
. . . . - . - . Anticipated to consist |Anticipated to consist
" - Qualitative Rank of Anticipated to consist | Anticipated to consist |Anticipated to copgipticipateC QEESt Anticipated to consist  |Anticipated to consist |of clay to bedrock knob |of clay to bedrock knob
Foundation Conditions N - Rank of clay over bedrock to |of clay over bedrock to |of clay over bedrock o |of clay over bedrock to . .
Foundation Conditions of sands and gravels  |of sands and gravels |to swamp and organic |to swamp and organic
sands and gravels. sands and gravels. sands and gravels. sands and gravels - -
material. material.
Distance From Plant Site
Distance From Plant Site to Far End of Facility for m 2,200 2,200 2,200 2,200 5,200 5,200 2,400 2,400
pipeline or haul road.
. 5 i i i Topography could .
Topography provides |Topography provides Topography provides |Topography provides |Topography provides provide some Potential challenges to
good use of undulating (good use of undulating ToagIRR s itzble good use of undulating (good use of undulating (good use of undulating | challenges to construction and
elevations for elevations for e irRee ilings elevations for elevations for elevations for embankment tailings management
Topographic Complexity Qualitative Rank of = Rank embankment embankrent olids. Areacanalso |eMPankment embankment embankment construction and due to undulating
Topographic Complexity construction and future {construction and future be used for water construction and future (construction and future (construction and future |yaising due to potential [toPOgraphy. Potential
raising. Suitable for | |raising. Suitabiefor | - o oo raising. Suitable for  raising. Suitable for  raising. Suitable for  |pedrock outcropping. |challenges to
tailings and water, tailings and water 9 tailings and water tailings and water tailings and water Some potential collection of surface
management management management management management challenges to tailings | Water runoff.
management in initial
vears of operations.
. Elevation Difference From
Design Plant Site at final
Topography Embankment m 27 25 No Pumping 25 35 34 24 No Pumping
[Arrangement. For tailings
pumping.
. Qualitative Rank of Dam Zoned Earthfill with Zoned Earthfill with Berm and Ditch Zoned Earthfill with Zoned I_Earthflll,_ . Zoned I_Earthflll,_ . Zoned_eanhflll, Zoned_eanhflll,
Dam Complexity R Rank 7 X N X . N X foundation key-in with [foundation key-in with [potential bedrock key- |potential bedrock key-
Complexity foundation key-in foundation key-in Containment foundation key-in N N ; ;
liner product liner product in. in.
. CDA Dam
e CDA Dam Classification. - . . . . . . . .
Dam Hazard Classification o High High High High High High Very High Very High
MNR Dam Classification |- caton 9 9 9 9 9 9 ry Hig ry Hig
Estmate
Qualitative. Medium distance to Medium distance to Medium distance to Medium distance to Farthest distance from |Farthest distance from [Closest distance to Closest distance to
Qualitative Raflk of Rank of potential clay borrow  |potential clay borrow  [potential clay borrow |potential clay borrow |potential clay source at|potential clay source at|potential clay borrow  |potential clay borrow
Construction Material Availability  |[Construction Material Construction ||source at Open Pit source at Open Pit source at Open Pit source at Open Pit Open Pit Mine and Open Pit Mine and source at Open Pit source at Open Pit
Availability Material Mine and material Mine and material Mine and material Mine and material material hauled in from |material hauled in from |Mine and material Mine and material
Availability hauled in from off-site. |hauled in from off-site. [hauled in from off-site. [hauled in from off-site. |off-site. off-site. hauled in from off-site. |hauled in from off-site.
- Preliminary Estimate of
Slope Stabilit X m 24 22 18 22 30 29 34 27
P Y Total Embankment Height
Slope Stability Estimate o \QUiagngle H:v 1.5H:1V 1.5H:1V 2.1H:1V 1.5H:1V 1.5H:1V 15H:1V 15H:1V 2.1H:1V
during operations
Number of Watersheds No. of Primary No 1 1 1 1 1 1 1 1
\Watersheds
Operation Distance Reiance From PIARESIE m 2,200 2,200 2,200 2,200 5,200 5,200 2,400 2,400
10 Far End of Facility
Requires tailings Requires tailings Requires truck Requires tailings Requires tailings r?eeqs;leizntalllglg:in Requires tailings Requires truck
deposition planning deposition planning placement of tailings. |deposition planning deposition planning ang o erati’zmal 9 deposition planning placement of tailings.
and operational and operational Seasonal influences  |and operational and operational manapement and operational Seasonal influences
- management with management. will require snow management with management with 9 " management with will require snow
Qualitative Rank of 3 N 9 N - 3 N 3 N Potential seasonal 3 N N -
" . " consideration of Potential seasonal clearing of tailings consideration of consideration of . - consideration of clearing of tailings
Operations Operational Risks and Other operations assessment N X - I N N influence on tailings . A
L i~ Rank seasonal influences for |influence on tailings area and potential ice |seasonal influences for|seasonal influences for - seasonal influences for|area and potential ice
Uncertainties based on tailings and - P deposition. Water P
\water management.  [deposition. Water lensing in placed water management.  [water management. water management. lensing in placed
water management . - management may o
\Water management [ management may tailings. Water Water management  |Water management otential require two | W/ater management tailings. Water
requires several require two facilities |management in requires several requires several potent d requires several management in
P . P P P facilities and several - e
reclaim lines and and several reclaim separate facility with  |reclaim lines and reclaim lines and reclaim lines and reclaim lines and separate facility with
monitoring. lines and monitoring.  |reclaim line. monitoring. monitoring. L monitoring. reclaim line.
monitoring.
Water Treatment Requirements || -Sumate of Water myr 340,000 250,000 720000 340,000 702,000 620,000 260,000 690,000
Treatment Volume
Closure of C_Iosure of slopes and Closure of C_Iosure of slopes and
embankment slopes final surfaces. embankment slopes final surfaces.
Quantitative Rank of Closure of . P Potential for Closure of Closure of . P Closure of Potential for
- ) o and containment area. . and containment area. .
Remediation Requirements Remediation Rank embankment slopes . ) progressive embankment slopes  |embankment slopes . ) embankment slopes  |progressive
. . Potential reclamation N . . Potential reclamation . N
Requirements and containment area. B reclamation. and containment area. |and containment area. and containment area. |reclamation.
of water collection y of water management y
. Reclamation of water P Reclamation of water
pond if used. ™ facility, if used. ™
management facility. management facility.
- Potential short-term Potential short-term . Potential short-term Potential short-term Potential short-term Potential short-term .
Quantities Rank of Potential short to long- Potential short to long-
) water treatment water treatment water treatment water treatment water treatment water treatment
Post Closure Water Treatment Potential Post Closure . " . " term water treatment . " . " . " . " term water treatment
. Rank requirements until requirements until . requirements until requirements until requirements until requirements until .
Requirements \Water Treatment . . requirements after . . . . requirements after
) closure activities closure activities closure activities closure activities closure activities closure activities
Requirements closure. closure.
completed. completed. completed. completed. completed. completed.
Closure Low to Medium - Low to Medium -
Stockpile of tailings Medium to High - Stockpile of tailings
Qualitative Rank - Medium to High - Medium - Potential two |covered at closure, Single dam structure  |Medium to High - Medium - Potential two |Medium to High - covered at closure,
Post Closure Landform Stability Estimate of Post Closure Rank Single dam structure  |dam structures slopes regraded, stabilized at closure, |Single dam structure [dam structures Single dam structure |slopes regraded,
Landform Stability stabilized at closure stabilized at closure includes closure of lower dam heights stabilized at closure stabilized at closure stabilized at closure includes closure of
dam structure for than 1A dam structure for
water management. water management.
Medium to High - Medium to High - Low to Medium - Medium to High - High - Facility uses  |High - Facility uses Medium to High - Low to Medium -
Facility uses low- Facility uses low- - Facility uses low- . b . h Facility uses low- -
- Facility uses engineered liner for engineered liner for Facility uses
Qualitative Rank - permeable permeable foundation seepage permeable embankments and embankments and permeable foundation seepage
Post Closure Chemical Stability Estimate of Post Closure Rank embankment and embankment and pag embankment and embankment and bag

Chemical Stability

basin, capped with

engineered liner and
shedding cover.

basin, capped with
engineered liner and
shedding cover.

collection and final
surface covered with
shedding cover.

basin, capped with
engineered liner and
shedding cover.

basin, capped with
engineered liner and
shedding cover.

basin, capped with
engineered liner and
shedding cover.

basin, capped with
engineered liner and
shedding cover.

collection and final
surface covered with
shedding cover.
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TABLE 4.4

TREASURY METALS
GOLIATH PROJECT

TAILINGS STORAGE FACILITY
ALTERNATIVES ASSESSMENT

STEP 4 - MULTIPLE ACCOUNTS LEDGER FOR CANDIDATE ALTERNATIVES

Qualitative Rank of

High - Area and
Topography

High - Area and
Topography

High - Area and
Topography

High - Area and
Topography

High - Area and
Topography

High - Area and
Topography

Low - Area
unfavorable to
expansion due to

Low - Area
unfavorable to
expansion due to

Tailings Storage Expansion Capacity Potential Expansion an favourable for tailings [favourable for tailings |favourable for tailings |favourable for tailings |favourable for tailings |favourable for tailings |adjacent land, adjacent land,
Capacity lexpansion expansion expansion expansion expansion expansion topography and topography and
adjacent infrastructure. |adjacent infrastructure.
Storage Capacity Volume
Storage Efficiency per Construction Material m¥m?® 5.0 5.3 >7 5.2 4.6 4.1 2.4 >7
Volume
Sensitivity to Climate Variability Q}Jalltatlve Rank of Rank Medium modgra_te to high modgra_te to high onvest sensmv_lf(y to onvest sensmv_lf(y to modgra_te to high onvest sensmv_lf(y to modgra_te to high
climate sensitivity sensitivity sensitivity climate variability climate variability sensitivity climate variability sensitivity
Low to Medium - Medium to High - Low to Medium - Medium to High -
Medium - Fully Collection in single Surface runoff Medium - Fully Medium - Fully Collection in single Medium - Fully Surface runoff
contained within a facility, potential collected in single contained within a contained within a o g contained within a collected in single
o ; . ) ™ 3 . y . facility, Potential use of | _. . ™
Qualitative Rank of single impoundment  |requirement for facility, water single impoundment  |single impoundment .o |single impoundment  [facility, water
Surface Water Control Measures Rank N o . N N secondary facility with |* . .
Surface Water Control with water transfer to  [secondary facility with [management within with water transfer to  [with water transfer to with water transfer to  [management within
" N " . " . " . water transfer to plant " . N .
plant site for reclaim  |water transfer to plant |single faculty with plant site for reclaim  |plant site for reclaim site for reclaim and plant site for reclaim  |single faculty with
and treatment. site for reclaim and transfer to plant site for(and treatment. and treatment. and treatment. transfer to plant site for|
; treatment. ;
treatment. reclaim and treatment. reclaim and treatment.
Water Management " .
9 Low to Medium - Low to Medium -
Seepage collection Seepage collection
Medium to High - from foundation, Medium to Highi - from foundation,
High - Seepage Seepage cqllectlon by collecthn by ditch and High - Seepage High - Seepage Seepage collection by Biigh - Seepage collecthn by ditch and
- " . perimeter ditch and berm with transfer to ) . " . perimeterditch and " . berm with transfer to
Qualitative Rank of collection by perimeter . N collection by perimeter |collection by perimeter p collection by perimeter N
Seepage Control Measures Rank ) . berm with pump back |secondary containment| -~ . ) . berm with pump back . secondary containment|
Seepage Control ditch and berm with o ditch and berm with ditch and berm with ditch and berm with i~
UMD back system system from two facility. Secondary UMD back system ump back system systeim from two o N facility. Secondary
pump 4 ! potential containment |containment facility to pump 4 ! pump 4 ! potential containment pump 4 ! containment facility to
areas. have berm and ditch areas have berm and ditch
with pump back with pump back
system. system.
Economic Account Indicator Quantity
Sub-Account Description Indicator Indicator 1A 1B 1c 0 2A 28 6A 6C
Parameter
Capital Factored Cost Ranking Rank 5.5 4.6 1.6 4.6 18.9 18 8.6 1.0
Life of Mine Costs Operational Factored Cost Ranking Rank 1.0 3.8 10.8 3.8 1.3 3.9 11 10.8
Fish Habitat Compensation Factored Cost Ranking Rank Not Assessed - Each Alternative Assigned a Neutral Rating
Closure and Reclamation Costs Factored Cost Ranking Rank 25 25 15 25 7.0 7.0 1.6 1.0
Socio-Economic Account Indicator Quantity
Sub-Account Description Indicator Indicator 1A 18 1c 1D 2A 28 6A 6C
Parameter
Archaeology Archaeological Potential Area of dlre_cl impact a_xnd ha/potential 0, Low 0, Low 0, Low 0, Low 0, Low 0, Low 0, Low 0, Low
archaeological potential
: litative Rank of . . . . . . : . . .
Risk to Human Health Qual N Rank Medium - High Medium - High High Medium - High Medium Medium High High
Human Health Risk 9 9 g g 9 9
Health and Safety Risk to Public Safety QualltatévaefeF:\«/‘:\;l:Sc':(f Public Rank Medium Medium Low - Medium Medium Low Low Medium Low to Medium
: litative Rank of . . . . . . . . . .
Risk to Worker Safet Qual " Rank Medium - High Medium - High High Mediunt - High High High High High
y Worker Safety Risk 9 9 R 9 9 9 9 9
Economic Benefits to Regional Qualitative Rank of
. 9 Economic Benefits to Rank Medium Medium Low Medium Medium - High Medium - High Low - Medium Low
Communities |
Community
Socio-Economic Qualitative Rank of Job
Indicators Regional Job Creation and Diversity || Creation - Employment Rank Medium Medium Low Medium Medium - High Medium - High Medium Low
Numbers
Qualitative Rank of
Indirect Employment Potential Indirect Rank Low - Medium Low s Medium Low. Low-Medium Low - Medium Low - Medium Low - Medium Low
Employment
Aboriginal Rights Qualnatn{e. Rank. of Local Rank Medium Medium Medium Medium Low Low Low Low
Aboriginal Rights
First Nation Impacts Extent of ?I'ra_dl_llonal Land Use (# of Qua_ll_tatlve Rank of Rank Medium Medium Medium Medium Low Low Low Low
individual users) Traditional Land Use
Extent of Tradllu_)n_a_l Land Use (# of Qua_ll_tatlve Rank of Rank 3 3 3 3 P P 1 1
Activities) Traditional Land Use
Visual Impact Extent of structure above m 24 o2 18 22 30 29 34 27
topography and sight lines
Recreational and Impact to Navigable Waters Area of Direct Impact ha [¢] 0 0 0 0 0 0 0
Commercial Land Use Extent of Recreational Land Use Qualltatl\{e Rank of Rank 88, Medium 100, Medium Medium 88, Medium 246, Low Low 54, Low 47, Low
Recreational Use
Extent of Commercial Land Use Qualitative Rank of Rank 0 0 0 0 0 0 0 0

Commercial Use

Alte.rrjatl\./e Description
Identification
1A Location 1- Conventional Slurry Tailings
1B Location 1 - Thickened Tailings -
1c Location 1 - Filtered/Dry Stack Tailings O
1D Location 1 - Conventional with Future Co-Disposal N
2A Location 2- Conventional Slurry Tailings
2B Location 2- Thickened Tailings
6A Location 6 - Conventional Slurry Tailings
6C Location 6 - Filtered/Dry Stack Tailings
Notes:

1. Inputs for Indicators based on available information and work completed to date
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TABLE 4.5

TREASURY METALS

GOLIATH PROJECT

TAILINGS STORAGE FACILITY

ALTERNATIVES ASSESSMENT

STEP 5 - VALUE-BASED DECISION PROCESS

QUANTITATIVE SCORING FOR CANDIDATE ALTERNATIVES INDICATORS

Environmental Account

Water Impact

indicator Descriptor

1 (Worst) 2 3 4 5 6 (Best)
g::ﬁguDr":‘ance from Plant Site to 2,000 2,000 - 1,600 1,600 - 1,200 1,200 - 900 900 - 500 >500
Eiﬂ%ﬁ?e(éf Additional Infrastructure >2,000 2,000 - 1,600 1,600 - 1,200 1,200 - 900 900 - 500 >500
Estimate of Storage Facility(s) Area >100 100 - 90 90 - 80 80-70 70 - 60 >60
Number of Main Watersheds directly 6 5 4 3 2 1
impacted
Qualitative Estimate of Potential Surface High High to Medium Medium Medium to Low Low >Low

Likelihood of Mining Impacts and
mitigative measures required

High Potential

High to Medium Potential

Medium Potential

Medium to Low Potential

Low Potential

>Low Potential

No. of Streams Directly Impacted >4 4 3 2 1 >1
No of Streams Potentially Indirectly >4 a 3 2 1 >1
Impacted
No of Water Bodies Directly Impacted 5 4 3 2 1 >1
No of Fish Bearing Lakes Directly 5 a 3 2 1 >1
Affected
No of Terrestrial Areas Directly Impacted 5 4 3 2 1 >1
. . Permanent loss of flora and [Permanent loss of flora and [Permanent loss of flora and [Permanent loss of flora@and
Potential Loss to flura and Fana with : : : : Shortserm loss of flora/fauna
. . fauna of footprint area >100 [fauna of footprint area of 90 |(fauna of footprint area of 80 [fauna of footprint area of 50 y . No Impact
construction and operations during construction.
ha to 100 ha. to 90 ha. to 80 ha.
Length of Access Roads >2,000 2,000 - 1,600 1,600 - 1,200 1,200.- 900 900 - 500 >500
Type qf tailings technglogy used and High High to Medium Medium Mediurm to Low Low >Low
potential dust generation
Qualltatl_ve_Rank of Potential Greenhouse High High to Medium Medium Medium to Low Low >Low
Gas Emissions
Qualitative rank - estimate of noise
generation from truck traffic based on High High to Medium Medium Medium to Low Low >Low
tailings disposal technology
Technical Account
Descfiptor
Indicator E
1 (Worst) 2 3 4 5 6 (Best)

Qualitative Rank of Foundation
Conditions

Conditions providing poor
foundation strength and poor
containment, consisting
primarily of swamp or

Conditions providing poor
foundation strength and poor
containment, having areas of
potential swamp or organic

Conditions providing fair
fountiation strength and fair
containment, having areas of
potential swamp or organic

Conditions providing good
foundation strength and poor
containment, minimal areas
of swamp or organic

Conditions providing fair
foundation strength and poor
containment, minimal areas
of swamp or organic material

Conditions providing good
foundation conditions and
low permeable material for
containment, no presence of

Qualitative Rank of Topographic
Complexity

difficulties to dam
construction, embankment
raising, tailings and water
management.

difficulties to dam
construction, embankment
raising, and tailings
management but is suitable
for water managenient.

difficulties to dam
construction, embankment
raising, but is suitable for
tailings and water
management.

dam construction and
embankment raising but is
not suitable for tailings and
water management.

organic materials. materials. material. material. swamp or organic material.
Distance From Plant Site to Far End of >5000 5,000 to 4,000 4,000 - 3,000 3,000 - 2,000 2,000 - 1,000 <1000
Facility for pipeline or haul road.

Topography provides Topography provides Topography provides Topography is suitable for Topography is suitable for

dam construction,
embankment raising and
tailings management but is
not suitable for water
management.

Topography is suitable for
dam construction and
embankment raising, tailings
and water management.

Elevation Difference From Plant Site at
Final Embankment Elevation, for tailings
pumping.

60 - 50

50-40

40 - 30

30-20

20-10

<10

Qualitative Rank of Tailings Dam
Complexity

Embankment Constructed on
sloping ground, difficult
foundation key-in, significant
internal drain systein with
engineering products
required for containment.

Embankment Coristructed on
sloping ground, favourable
foundation key-in, significant
internal drain system and
engineering products
reguired for containment.

Embankment Constructed
mostly perpendicular to
sloping ground, favourable
foundation key-in, significant
internal drain system and
engineering products
required for containment.

Embankment Constructed
primarily perpendicular to
ground, favourable
foundation key-in, moderate
internal drain system and
engineering products
required for containment.

Embankments constructed
primarily perpendicular to
sloping ground, favourable
foundation key-in conditions,
moderate internal drain
system and low permeable
fill material.

Low height berm and ditch
system for surface runoff
containment.

CDA Dam Classification Estimate

Extreme

Very High

High

Significant

Low

No Rating

Qualitative Rank of Construction Material
Availability

Farthest Distance from
Sources, Dependant on Mine
Wasle

Farthest distance, not
dependant on mine waste

Medium Distance,
Dependant on Mine Waste

Medium Distance, not
dependant on mine waste

Close to Source, dependant
on mine waste

Close to Sources, not
dependant on Mine Waste

Preliminary Estimate of Total

Facility

Embankment Height >50 50-40 40-30 30-20 20-10 <10
Estimate of Slope Angle during operations 1.0H:1V 1.5H:1V 2.0H:1VvV 2.5H1V 3.0H:1V 3.5H:1V
No. of Primary Watersheds 6 5 4 3 2 1
Distance From Plant Site to Far End of 3,000 - 2,500 2,500 - 2,000 2,000 - 1,500 1,500 - 1,000 1,000 - 500 <500

Qualitative Rank of operations
assessment based on tailings and water
management .

Potential difficulty with
tailings and water
management.

Potential difficulty with
tailings management,
moderate difficulty with water
management.

Moderate Difficulty with
tailings and water
management.

Favourable water
management, moderate
difficulty with tailings
management.

Favourable tailings
management, moderate
difficulty with water
management.

Favourable tailings and
water management.

Estimate of Water Treatment Volume per
Year

>900,000

900,000 - 700,000

700,000 - 500,000

500,000 - 300,000

300,000 - 100,000

<100,000

Quantitative Rank of Remediation
Requirements

Reclamation of more than
one facility with potential

long term water management
requirements.

Reclamation of more than
one facility with water
management requirements.

Reclamation of more than
one facility with no water
management requirements

Reclamation of single facility
with potential water
management requirements.

Reclamation of single facility
with no potential water
management.

Reclamation of single facility
with no potential water
management and potential
progressive reclamation.

Quantities Rank of Potential Post Closure

Water treatment in perpetuity

Long-Term Water treatment

Long-Term Water

Long-Term to Short-Term

Short-Term Water

No water treatment

Water Treatment Requirements to Perpetuity Treatment. Water Treatment Treatment. requirements
Qualitative Rank - Estimate of Post ) . ' . . SHi
Closure Landform Stability Low Low to Medium Medium Medium to High High High
Qualitative Rank - Estimate of Post ) . ' . . SHi
Closure Chemical Stability Low Low to Medium Medium Medium to High High High
Qualitative Rank of Potential Expansion Low Low to Medium Medium Medium to High High >High
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TABLE 4.5

TREASURY METALS
GOLIATH PROJECT

TAILINGS STORAGE FACILITY
ALTERNATIVES ASSESSMENT

STEP 5 - VALUE-BASED DECISION PROCESS

QUANTITATIVE SCORING FOR CANDIDATE ALTERNATIVES INDICATORS

Storage Qapamty Vplume per <3 34 45 5.6 6-7 <7
Construction Material Volume
Qualitative Rank of climate sensitivity <High High High to Medium Medium Medium to Low Low
83?:;?“’8 Rank of Surface Water Low Low to Medium Medium Medium to High High >High
Qualitative Rank of Seepage Control Low Low to Medium Medium Medium to High High >High
Economic Account
Descriptor
Indicator D
1 (Worst) 2 3 4 5 6 (Best)
Cgpnol Cps_ts, $M, Life of Mine >9 9-7 7.6 6-5 B0 <2
(differentiating)
3512%0%' Cost Estimate, $M, Life of >6 65 5.4 43 32 <
P_otennal_Flsh Habitat Compensation, $M, 5 a 3 2 1 0
Life of Mine
Cl_osure (;o_st Estimate, $M, Life of Mine >6 65 5.3 43 a1 1
|(differentiating)
Socio-Economic Account
Descriptor
Indicator D
1 (Worst) 2 3 4 5 6 (Best)
Area O.f direct impact and archaeological High High to Medium Medium Medium to Low Eow >Low
potential
Qualitative Rank of Human Health Risk High High to Medium Medium Medium o Low Low >Low
Qualitative Rank of Public Safety Risk High High to Medium Medium Medium to Low Low >Low
Qualitative Rank of Worker Safety Risk High High to Medium Medium Medium to Low Low >Low
Qualltatl\{e Rank of Economic Benefits to Low Low to Medium Medium Medium to High High >High
Community
Qualitative Rank of Job Creation - Low Low to Medium Medium Medium to High High >High
Employment Numbers
Qualitative Rank of Potential Indirect Low Low to Medium Medium Medium to High High >High
Employment
gil;ﬂt'tsatlve Rank of Local Aboriginal High High to Medium Medium Medium to Low Low >Low
Qualitative Rank of Traditional Land Use High High to Medium Medium Medium to Low Low >Low
Qualitative Rank of Traditional Land Use 5 4 3 2 1 <1
Elxteng of structure above topography and >30 30-25 2520 20-15 15-10 <10
sight lines
Area of Direct Impact >50 50-40 40-30 30-20 20-10 <10
Qualitative Rank of Recreational Use High High to Medium Medium Medium to Low Low >Low
Qualitative Rank of Commercial Use High High to Medium Medium Medium to Low Low >Low
Notes:
1. Scoring based on inputs for assessment Indicators.
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Environmental Account

TABLE 46

TREASURY METALS
GOLIATH PROJECT

TAILINGS STORAGE FACILITY.
ALTERNATIVES ASSESSMENT

STEP 5 - VALUE-BASED DECISION PROCESS

QUANTITATIVE WEIGHTING FOR CANDIDATE ALTERNATIVES INDICATORS

Indicator Weight

Alternatives Location and Deposition Technology Identifier

1A

1B

1C

1D 2A

2B

6A

6C

‘echnical Account

tailings disposal
technology

Sub-Account Indicator
Indicator Value Indicator Merit Indicator Value Indicator Merit Indicator Value Indicator Merit Indicator Value Indicator Merit Indicator Value Indicator Merit Indicator Value Indicator Merit Indicator Value Indicator Merit Indicator Value Indicator Merit
Score Score Score Score Score Score Score Score
w s (SxW) s (SxW) s (SxW) s (SxW) s (SxW) s (SxW) s (SxW) s SXW
Direct Distance from
Plant Site to Structure 6 6 36 6 36 6 36 6 36 1 6 1 6 3 18 3 18
Land Use Length of Additional 6 5 30 5 30 5 30 5 30 1 6 1 6 3 18 3 18
Infrastructure Required
Estimate of Storage
Facility(s) Area 6 3 18 3 18 2 12 3 18 1 6 1 6 6 36 5 30
Number of Main
Watersheds directly 6 1 6 1 6 1 6 1 6 1 6 1 6 1 6 1 6
impacted
Qualitative Estimate of
Water Impacts Potential Surface Water 6 2 12 2 12 2 12 2 12 1 6 1 6 3 18 3 18
Impact
Likelihood of Mining
Impacts and mitigative 6 4 24 3 18 1 6 4 24 4 24 3 18 4 24 1 6
required
No. of Streams Directly 6 5 30 5 30 5 30 5 30 4 24 4 24 5 30 5 30
Impacted
o of Strearms Potentily 6 3 18 3 18 3 18 3 18 1 6 1 6 3 18 3 18
Aquatic Habitat ndirectly Impactex
No_of Water Bodies 6 5 30 5 30 5 30 5 30 5 30 5 30 5 30 5 30
Directly Impacted
No of Fish Bearing Lakes
Directly Affected 6 5 30 5 30 5 30 5 30 5 30 5 30 5 30 5 30
No of Terrestrial Areas 6 5 30 5 30 5 30 5 30 5 30 5 30 5 30 5 30
Directly Impacted
Terrestrial Habitat || Potential Loss to flura and
Fana with construction 6 3 18 3 18 2 12 3 18 1 6 1 6 4 24 4 24
and operations
Length of Access Roads 6 6 36 6 36 5 30 6 36 6 36 6 36 6 36 3 18
Type of tailings
technology used and 6 5 30 4 24 2 12 5 30 5 30 4 24 5 30 2 12
potential dust generation
Air Ouali Qualitative Rank of
Qualty Potential Greenhouse 6 5 30 5 30 1 6 5 30 5 30 5 30 5 30 1 6
Gas Emissions
Qualitative rank - estimate
of noise generation from
truck traffic based on 6 5 30 5 30 1 6 5 30 5 30 5 30 5 30 1 6

Sub-Account

Indicator

Indicator Weight

Alternatives Location and Deposition Technology Identifier

1A

1B

1C

1D 2A

2B

6A

6C

Indicator Value

Indicator Merit

Indicator Value

Indicator Merit

Indicator Value

Indicator Merit

Indicator Merit Indicator Merit

Indicator Value Indicator Value

Indicator Value:

Indicator Mérit

Indicator Value

Indicator Merit

Indicator Value

Indicator Merit

Seepage Contiol

Score Score Score Score Score Score Score Score
W S (SxW) S (SxW) S (SxW) S (SxW) S (SxW) S (SxW) S (SxW) S (SxW,
Qualitative Rank of 3 5 15 5 15 5 15 5 15 4 12 4 12 3 9 3 9
Foundation Conditions
Distance From Plant Site
to Far End of Facility for 3 4 12 4 12 4 12 4 12 1 3 1 3 4 12 4 12
pipeline or haul road.
Qualtative Rank of 3 6 18 6 18 6 18 6 18 6 18 6 18 2 6 1 3
Topographic Complexity
Elevation Difference From
Plant Site at final 3 4 12 4 12 6 18 4 12 3 9 3 9 4 12 6 18
embankment height, for
tailings pumping
Design Qualitative Rank of Dam 3 5 15 5 15 6 18 5 15 3 9 4 12 2 6 6 18
Complexity
CDA Dam Classification 3 3 9 3 9 3 9 3 9 3 9 3 9 2 6 2 6
Estimate
Qualitative Rank of
Construction Material 3 5 15 5 15 6 18 5 15 1 3 1 3 3 9 4 12
Availability
Preliminary Estimate of
Total Embankment Height 3 4 12 4 12 5 15 4 12 3 9 4 12 3 9 3 9
Estimate of Slope Angle 3 2 6 2 6 3 9 2 6 2 6 2 6 2 6 3 9
during operations
No. of Primary
\Watersheds 3 1 3 1 3 1 3 1 -4 1 3 1 3 1 3 1 3
Distance From Plant Site
to Far End of Facility 3 2 6 2 6 2 6 2 6 1 3 1 3 2 6 2 6
Qualitative Rank of
o
3 5 15 4 12 3 9 5 15 5 15 4 12 3 9 4 12
based on tailings and
water management .
Estimate of Water 3 4 12 5 15 2 6 4 12 2 6 3 9 5 15 3 9
| Treatment Volume
Quantitative Rank of
Remediation 3 4 12 4 12 3 9 4 12 4 12 3 9 4 12 3 9
Requirements
Quantities Rank of
Potential Post Closure 3 5 15 5 15 4 12 5 15 5 15 5 15 5 15 4 12
\Water Treatment
Requirements
Closure
Qualitative Rank -
Estimate of Post Closure 3 4 12 3 9 2 6 4 12 4 12 3 9 4 12 2 6
Landform Stability
Qualitative Rank -
Estimate of Post Closure 3 4 i 4 12 2 6 4 12 5 15 5 15 4 12 2 6
Chemical Stability
Qualiative Rank of 3 5 15 5 15 5 15 5 15 5 15 5 15 1 3 1 3
Potential Expansion
Capacity Storage Capacity Volume
per Construction Material 3 3 9 4 12 6 18 4 12 3 9 3 9 1 3 6 18
\Volume
Qualitative Rank of 3 4 12 3 9 5 15 4 12 4 12 3 9 4 12 5 15
climate sensitivity
Qualitative Rank of
Water M: it
ater Management Surface Water Control 3 3 9 2 6 4 12 3 9 3 9 2 6 3 9 4 12
Qualiative Ranic of 3 5 15 4 12 2 6 5 15 5 15 4 12 5 15 2 6

Economic Accounit

Indicator Weight

Alternatives Location and Deposition Technology Identifier

1A

1B

1C

1D 2A

2B

6A

6C

Sub-Account et Indicator Value Indicator Merit Indicator Value Indicator Merit Indicator Value Indicator Merit Indicator Value Indicator Merit Indicator Value Indicator Merit Indicator Value Indicator Merit Indicator Value Indicator Merit Indicator Value Indicator Merit
Score Score Score Score Score Score Score Score
w s (SxW) s (SxW) s (SxW) s (SxW) s (SxW) s (SxW) s (SxW) s SXW
Factored Cost Ranking 15 4 6 5 75 6 9 5 75 1 15 1 15 2 3 6 9
p " Factored Cost Ranking 15 6 9 5 75 1 15 5 75 6 9 4 6 6 9 1 15
Life of Mine Costs Factored Cost Ranking 15 3 45 3 45 3 45 3 45 3 45 3 45 3 45 3 45
Factored Cost Ranking 15 5 7.5 5 7.5 5 7.5 5 7.5 1 15 1 15 5 7.5 6 9
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TABLE 46

TREASURY METALS
GOLIATH PROJECT

TAILINGS STORAGE FACILITY.
ALTERNATIVES ASSESSMENT

STEP 5 - VALUE-BASED DECISION PROCESS

QUANTITATIVE WEIGHTING FOR CANDIDATE ALTERNATIVES INDICATORS

Socio-Economic Account
Alternatives Location and Deposition Technology Identifier
» Indicator Weight 1A 1B 1C 1D 2A 2B 6A 6C
Sub-Account Indicator . Indicator Merit . Indicator Merit . Indicator Merit . Indicator Merit . Indicator Merit . Indicator Merit . Indicator Merit . Indicator Merit
Indicator Value Score Indicator Value Score Indicator Value Score Indicator Value Score Indicator Value Score Indicator Value Score Indicator Value Score Indicator Value Score
s (SxW) s (SxW) s (SxW) s (SxW) s (SxW) s (SxW) s (SxW) s SXW
Archaeology |2 Of direct impact and 5 15 5 15 5 15 5 15 5 15 5 15 5 15 5 15
archaeological potential
Qualitative Rank of
Human Health Risk 2 6 2 6 1 3 2 6 3 9 3 9 1 3 1 3
Health and Saf Qualitative Rank of Public
lealth and Safety Safety Risk 3 9 3 9 4 12 3 9 5 15 5 15 3 9 4 12
Qualitative Rank of
Worker Safety Risk 2 6 2 6 1 3 2 6 3 9 3 9 1 3 3 9
Qualitative Rank of
Economic Benefits to 3 9 3 9 1 3 3 9 4 12 4 12 2 6 1 3
Community
. . Qualitative Rank of Job
Socio-Economic. > ton - Employment 3 9 3 9 1 3 3 9 4 12 4 12 3 9 1 3
Indicators
Numbers
Qualitative Rank of
Potential Indirect 2 6 2 6 1 3 2 6 2 6 2 6 2 6 1 3
Employment
Qualitative Rank of Local 3 9 3 9 3 9 3 9 5 15 5 15 5 15 5 15
Aboriginal Rights
First Nation t Qualil_allve Rank of
irst Nation Impacts Traditional Land Use 3 9 3 9 3 9 3 9 5 15 5 15 5 15 5 15
Qualitative Rank of
Traditional Land Use 3 9 3 9 3 9 3 9 4 12 4 12 5 15 5 15
Extent of structure abo_ve 3 9 3 9 4 12 3 9 2 6 2 6 h 3 2 6
topography and sight lines
p Laa'l% [Area of Direct Impact 6 18 6 18 6 18 6 18 6 18 6 18 6 18 6 18
Use Qualiative Rank of 3 9 3 9 3 9 3 9 5 15 5 15 5 15 5 15
Recreational Use
Qualitative Rank of 6 18 6 18 6 18 6 18 6 18 6 18 6 18 6 18
Commercial Use
Sub-Account Merit Score 837 816 709.5 840 7185 694.5 783 687
Sub-Account Merit Rating 3.99 3.89 3.38 4.00 3.42 3.31 3.73 3.27
Alternative Description
Identification
1A Location 1- Conventional Slurry Taiings
) Location 1 - Thickened Tailings
ic Location 1 - Filtered/Dry Stack Tailings
1D Location 1 - Conventional with Future Co-Disposal
2A Location 2- Conventional Slurry Tailings
2B Location 2- Thickened Tailings
6A Location 6 - Conventional Slurry Tailings
6C Location 6 - Filtered/Dry Stack Tailings
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UANTITATIVE WEIGHT!

TABLE 4.7

TREASURY METALS
GOLIATH PROJECT

TAILINGS STORAGE FACILITY
ALTERNATIVES ASSESSMENT

[Environmental Account
Alternatives Location and Deposition Technology Identifier
N A 6 C D 2A 75 GA C
Sub-Account Weight b b b b b b b b b b b b b b b t | sub.
Merit Rating | Merit Score | Merit Rating | Merit Score | Merit Rating | Merit Score | Merit Rating | Merit Score | Merit Rating | Merit Score | Merit Rating | Merit Score | Merit Rating | Merit Score | Meril Rating | Merit Score.
W S () S () S SxW) S () S () S () S Ew) S SXW)
Land Use 8. 28. 4. 26. 8. 6.1 6.1 4. 37
maler Impacts 4. 2. 1. 8.4 4. 12, 10. 6. 1.
| Aquatic Habitat 7. 7. 4. 27. 7. 22. 225 7 4.
 Terrestrial Habitat 4. 4. 3. 21. 4. 18. 18. 7. 4.
[Air Quali 1 0 2 13 1 31 300 1 1
Technical Account
Alternatives Location and Deposition Technology dentifier
= 1A 1B 1C 1D 2A 2B B6A 6C
Sub-Account Weight b b b b b b b b b b b b b b b b
Merit Rating | Merit Score | Merit Rating | Merit Score | Merit Rating | Merit Score | Merit Rating | Merit Score | Merit Rating | Merit Score | MeritRating | Merit Score | Merit Ratinig.| MeritStore | Merit Rating | Merit Score
S (SxW) S (SxW) S (SxW) S (SxW) S (SxW) s (=) S (SxW) S (SxW)
Desian 7 7 13 7 81 8.7 2 7. -
Operation 7 80 8.0 3. 10,
losure 8 135 120 4. 2 .
Capacity 16 120 12.0 1 3. 1
Water Management 9.4 11, 120 9.0 4. 12.( 11.(
Economic Account
Alternatives Location and Deposition Technology Identi er
N 6 D 27 75 A 5C
Sub-Account Weight b b b b b b b b b ¢ | sub. t | sub | sub. b b b b
Merit Rating | Merit Score | Merit Rating | Merit Score | Merit Rating | Merit Score | Merit Rating | Merit Scoré | Merit Rating | Merit Scare | MeritBating | Menit Score | Merit Rating | Merit Score | Merit Rating | Merit Score
W S () S () S () S () S EW) S (Sxw) S () S SXW)
Life of Mine Costs 15 4.5 6.8 4.5 6.8 3.8 5.6 4.5 6.8 2.8 4.1 2.3 3.4 4.0 6.0 4.0 6.0
[SocTo-Economic Account
Alternatives Location and Daposition Techiology Identifier
- 1A 1B 1C 1D 2A 2B B6A 6C
Sub-Account Weight b b b b b b b b b b b b b b b b
Merit Rating | Merit Score | Merit Rating | Merit Score | Merit Rating | Merit Score | Merif Rating | Merit Score | Merit Rating | Merit Scofe | Merit Rating | Merit Score | Merit Rating | Merit Score | Merit Rating | Merit Score
S (SxW) S (SxW) S (SxW) 5 (SxW) S (SXW) S (SxW) S (SxW) S (SxW)
15 15 15 15 5 15 15 15
Health and Safety 7. 7 6. 2 1 11 5. 8.
Socio-Economic Indicators X EX 3. 8 0. 10, 7 3.
First Nation Impacts 9. 9. 9. 9 X 14 15 15
f:ﬁéeﬂ‘sf"a' and Commercial 3 45 135 45 135 48 143 45 135 48 143 48 143 45 135 48 143
Account Merit Score| 2432 2375 2046 2447 212.0 2038 2326 2064
Account Merit Rating 4.0 3.9 33 4.0 3.4 33 38 34
Alternative Identification Description
— 1A [Tocaton I- Conventional Siurry Talings
1B Location 1 - Thickened Tailings
1c Location 1 - Filtered/Dry Stack Tailings
i) Location 1 - C¢ fional with Future Co-Disposal
2A Tocation 2- Conventional Slurry Tallings
28 Location 2- Thickened Tailings
BA Location 6 - Conventional Slurry Tailings
6C Location 6 - Filtered/Dry Stack Tailings
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TABLE 4.8

TREASURY METALS
GOLIATH PROJECT

TAILINGS STORAGE FACILITY
ALTERNATIVES ASSESSMENT

STEP 5 - VALUE-BASED DECISION PROCESS
QUANTITATIVE WEIGHTING AND ANALYSIS FOR CANDIDATE ALTERNATIVES ACCOUNTS

Alternatives Location and Deposition Technology Identifier
Account 1A 1B ic D 2A 2B 6A 6C
Account Weight ) - ) - ) - ) - ) - - ) - ) -
Account Merit [ Account Merit | Account Merit | Account Merit | Account Merit [ Account Merit || Account Merit | Account Merit (| Account Merit | Account Merit || Account Mérit | Account Merit || Account Merit | Account Merit || Account Merit [ Account Merit
Rating Score Rating Score Rating Score Rating Score Rating Sscore Rating Score Rating Score Rating Score
w s (SXW) s (SXW) s (SXW) s (SXW) 3 (SXW) s (SXW) s (SXW) s (SXW)
Environment 6 4.2 249 4.0 242 32 19.1 4.2 249 3.0 18.0 29 17.3 4.2 251 32 19.3
Technical 3 4.0 11.9 38 11.4 38 11.3 4.1 12.2 36 10.7 33 9.9 3.0 9.1 32 9.7
Project Economics 15 4.5 6.8 4.5 6.8 38 5.6 4.5 6.8 2.8 4.1 23 34 4.0 6.0 4.0 6.0
Socio-Economic 3 35 10.5 35 10.5 32 9.5 35 10.5 4.3 129 4.3 129 37 111 37 111
Alternative Merit Score 54.0 52.9 45.4 54.3 45.7 435 513 46.1
Alternative Merit Rating 4.00 3.92 3.36 4.03 3.38 3.22 3.80 341
Alterljatiye Description
Identification

1A Location 1- Conventional Slurry Tailings

1B Location 1 - Thickened Tailings

1Cc Location 1 - Filtered/Dry Stack Tailings

1D Location 1 - Conventional with Future Co-Disposal

2A Location 2- Conventional Slurry Tailings

2B Location 2- Thickened Tailings

6A Location 6 - Conventional Slurry Tailings

6C Location 6 - Filtered/Dry Stack Tailings
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TABLE 4.9

TREASURY METALS
GOLIATH PROJECT

TAILINGS STORAGE FACILITY
ALTERNATIVES ASSESSMENT

STEP 6 - SENSITIVITY ANALYSIS

Alternative Merit Rating
Analysis ID Scenario Description
1A 1B 1C 1D 2A 2B 6A 6C
Base Case Results of Alternatives Assessment 4.00 3.92 3.36 4.03 3.38 3.22 3.80 3.41
No. 1 Change All Environmental Weights to 9 4.03 3.94 3.33 4.05 3.31 3.16 3.87 3.38
No. 2 Change All Technical Weights to 6 4.00 3.90 3143 4.03 3.42 3.24 3.66 3.38
No. 3 Change All Weights to 1 4.03 8.96 3.46 4.05 3.40 3.18 3.73 3.54
No. 4 Change all Socio-Economic Weights to 1.5 4.07 3.97 3.39 4.09 3.27 3.09 3.81 3.38
Alte_rr_1at|\_/e Description
Identification
1A Location 1- Conventional Slurry Tailings
1B Location 1 - Thickened Tailings \
1C Location 1 - Filtered/Dry Stack Tailings
1D Location 1 - Conventional with Future Co-Disposal
2A Location 2- Conventional Slurry Tailinas
2B Location 2- Thickened Tailings
6A Location 6 - Conventional Sluity Tailings
6C Location 6 - Filtered/Dry Stack Tailings
141-12598-00
Rev. 0
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TABLES.1

TREASURY METALS INCORPORATED

GOLIATH PROJECT

TAILINGS STORAGE FACILITY

ALTERNATIVES ASSESSMENT

CANADIAN DAM ASSOCIATION - DAM SAFETY GUIDELINES 2007

DAM CLASSIFICATION

Incremental Losses

Dam Class Population at Risk [note 1]
Loss of Life [note 2] Environmental and Cultural Values Infrastructure and Economics
Minimal short-term loss Low economic losses; area contains
Low None 0 AN .
limited infrastructure or services
No long-term loss
No Significant loss or deterioration of fish or
wildlife habitat . -
Losses to recreational facilities, seasonal
Significant Temporary Only Unspecified Loss of marginal habitat only workplaces, and infrequently used
. L ) transportation routes
Restoration or compensation in kind highly
possible
j;gxilré?i?glhlgsia?r deterioration of important fish High economic losses affecting
High Permanent 10 or Fewer Restorati tion in kind highl infrastructure, public transportation, and
estoration or compensation in kind highly commercial facilities
possible
Significant loss or deterioration of critical fish or |Very high economic losses affecting
. wildlife habitat i i i .g.
Very High Permanent 100 or Fewer X L . lmportantnlnfrast_ructun_a_or services (e.g.,
Restoration or compensation in kind possible highway, industrial facility, storage
but not impractical facilities for dangerous substances)
. - ) - . Extreme losses affecting critical
Major loss of critical fish or wildlife habitat infrastructure or serviceg (e.g., hospital
Extreme Permanent More Than 100 9. pial,

Restoration or compensation in kind impossible

major industrial complex, major storage
facilities for dangerous substances)

Notes:

Note 1. Definition for population at risk:

None - There is no identifiable population at risk, so there is no possibility of loss of life other than through unforeseen misadventure.
Temporary - People are only temporary temporarily in the dam-breach inundation zone (e.g., seasonal cottage use, passing thorough on transportation routes, participating in recreational activities).

Permanent - The population at risk is ordinarily located in the dam-breach inundation zone (e.g., as permanent residents); three consequence classes (high, very high, extreme) are proposed to allow for more

detailed estimates of potential loss of life (to assist in decision-making if the appropriate analysis is caused out).
Note 2. Implications for loss of life:

Unspecified - The appropriate level of safety required at a dam where people are temporarily at risk depends on the number of people, the exposure time, the nature of their activity, and other conditions. A
higher class could be appropriate, depending on the requirements. However, the design flood requirements, for example, might not be higher if the temporary population is not likely to be present during the flood

season.

Page 1 of 1
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TABLES.2

TREASURY METALS INCORPORATED
GOLIATH PROJECT

TAILINGS STORAGE FACILITY
ALTERNATIVES ASSESSMENT

MINISTRY OF NATURAL RESOURCES

CLASSIFICATION AND INFLOW DESIGN FLOOD CRITERIA - TECHNICAL BULLETIN

HAZARD POTENTIAL CLASSIFICATION

Hazard Potential

Hazard Categories - Incremental Losses™

Life Safety®

Property Losses®

Environmental Losses

Cultural - Built Heritage Losses

Low

No potential loss of life

Minimal damage to property with estimates losses not to
exceed $300,000.

Minimal loss of fish and/or wildlife habitat with
high capability of natural restoration resulting
in a very low likelihood of negatively affecting
the status of the population.

Reversible damage to municipally
designated cultural heritage sites under
the Ontario Heritage Act.

Moderate

No potential loss of life

Moderate damage with estimated losses not to exceed $3
million, to agricultural, forestry, mineral aggregate and mining,
and petroleum resource operations, other dams or structures
not for human habitation, infrastructure and services including
local roads and railway lines.

The inundation zone is typically undeveloped or predominantly
rural or agricultural, or it is managed so that the land usage is
for transient activities such as with day-use facilities.

Minimal damage to residential, commercial, and industrial
areas, or land identified as designated growth areas as shown
in official plans.

Moderate loss or deterioration of fish and/or
wildlife habitat with moderate capability of
natural restoration resulting in a low likelihood
of negatively affecting the status of the
population.

Irreversible damage to municipally
designated cultural heritage sites under
the Ontario Heritage Act.

Reversible damage to provincially
designated cultural heritage site under
the Ontario Heritage Act or nationally
recognized heritage sites.

High

Potential Loss of life of 1 - 10 persons

Appreciable damage with estimated losses not to exceed #30
million, to agricultural, forestry, mineral aggregate and mining,
and petroleum resource operations, other dams or residential,
commercial, industrial areas, infrastructure and services, or
land identified as designated growth areas as shown in official
plans.

Infrastructure and services includes regional roads, railway
lines, or municipal water and wastewater treatment facilities and
publicly-owned utilities

Appreciable loss of fish and/or wildlife habitat
or significant deterioration of critical fish and/or
wildlife habitat with reasonable likelihood of
being able to apply natural or assisted
recovery activities to promote species
recovery to viable population levels.

Loss of portion of the population of a species
classified under the Ontario Endangered
Species Act as Extirpated, Threatened or
Endangered, or reversible damage to the
habitat of that species.

Irreversible damage to provincially
designated cultural heritage site under
the Ontario Heritage Act or damage to
nationally recognized heritage sites.

Very High

Potential loss of life of 11 or more
persons

Extensive damage, estimated losses in excess of $30 million,
to buildings, agricultural, forestry, mineral aggregate and
mining, and petroleum resources operations, infrastructure and
services. Typically includes destruction of, or extensive damage
to, large residential, institutional, concentrated commercial and
industrial areas and major infrastructure and services, or land
identified as designated growth areas as shown in official plans.

infrastructure and services includes highways, railway lines or
municipal water and wastewater treatment facilities and publicly-
owned utilities.

Extensive loss of fish and/or wildlife habitat
with very little or no feasibility of being able to
apply natural or assisted recovery activities to
promote species recovery to viable
popus8lation levels.

Loss of a viable portion of the population of a
species classified under the Ontario
Endangered Species Act as Extirpated,
Threatened or Endangered or irreversible
damage to the habitat of that species.

Notes:

1. Incremental losses are those losses resulting from dam failure above those which would occur under the same conditions (flood, earthquake or other event) with the dam in place but without failure of the dam.

2. Life safety. Refer to Technical Guide — River and Streams Systems: Flooding Hazard Limits, Ontario Ministry of Natural Resources, 2002, for definition of 2 x 2 rule. The 2 x 2 rule defines that people would be at risk if the product of the velocity and the depth
exceeded 0.37 square metres per second or if velocity exceeds 1.7 metres per second or if depth of water exceeds 0.8 metres. For dam failures under flood conditions the potential for loss of life is assessed based on permanent dwellings (including habitable
buildings and trailer parks) only. For dam failures under normal (sunny day) conditions the potential for loss of life is assessed based on both permanent dwellings (including habitable dwellings, trailer parks and seasonal campgrounds) and transient persons.

3. Property losses refer to all direct losses to third parties; they do not include losses to the owner, such as loss of the dam, or revenue. The dollar losses, where identified, are indexed to Statistics Canada values Year 2000.

4. An HPC must be developed under both flood and normal (sunny day) conditions.

5. Evaluation of the hazard potential is based on both present land use and on anticipated development as outlined in the pertinent official planning documents (e.g. Official Plan). In the absence of an approved Official Plan the HPC should be based on expected
development within the foreseeable future. Under the Provincial Policy Statement, ‘designated growth areas’ means lands within settlement areas designated in an official plan for growth over the long-term planning horizon (specifies normal time horizon of up to
20 years), but which have not yet been fully developed. Designated growth areas include lands which are designated and available for residential growth in accordance with the policy, as well as lands required for employment and other uses (ltalicized terms as

defined in the PPS, 2005).

6. Where several dams are situated along the same watercourse, consideration must be given to the cascade effect of failures when classifying the structures, such that if failure of an upstream dam could contribute to failure of a downstream dam, then the HPC
of the upstream dam must be the same as or greater than that of the downstream structure.

7. The HPC is determined by the highest potential consequences, whether life safety, property losses, environmental losses, or cultural-built heritage losses.
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TABLE 5.3

TREASURY METALS INCORPORATED
GOLIATH PROJECT

TAILINGS STORAGE FACILITY
ALTERNATIVES ASSESSMENT

CANADIAN DAM ASSOCIATION - DAM SAFETY GUIDELINES 2007
INFLOW DESIGN FLOOD (IDF) AND CONSEQUENCE CLASSES

Consequence Class IDF
Low 1/100-year
Significant Between 1/100 and 1/1,000 year (Note 1)
High 1/3 between 1/1,000-year and PMP (Note 2)
Very High 2/3 between 1/1,000-year and PMF (Note 2)
Extreme PMF
Notes:

Note 1. Selected based on incremental flood analysis, exposure and consequence of failure

Note 2. Extrapolation of flood statistics beyond 1/1,000 year flood (10-3 AEP) is generally discouraged. The PMF has no associated AEP.

The flood defined as "1/3 between 1/1,000-year and PMF" or "2/3 between 1/1,000-year and PMF" has no defined AEP.
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TABLE 5.4

TREASURY METALS INCORPORATED

GOLIATH PROJECT

TAILINGS STORAGE FACILITY

ALTERNATIVES ASSESSMENT

MINISTRY OF NATURAL RESOURCES

CLASSIFICATION AND INFLOW DESIGN FLOOD CRITERIA - TECHNICAL BULLETIN

RANGE OF MINIMUM INFLOW DESIGN FLOODS?

Hazard Potential Classification

Range of Minimum Inflow Design Floods’

Life Safety®

Property and Environment

Cultural - Built Heritage

Low 25 Year Flood to 100 Year Flood
Moderate 100 Year Flood to 1,000 year flood or Regulatory Flood whichever is greater
1,000 Year Flood or Regulatory Flood
High 1-10 fll(/igzt‘:;;]vlt?e 1,000 year whichever is greater to 1/3 between the |l:|2gg \val?crhzl\(/):rdisr Z‘Z?::atory
1,000 year flood and PMF 9
11100 2/3 between the 1,000 year ;/hs;lll:)?gmslar;the 1,000 Year Flood and
Flood and PMF
Very High

Greater than 100 PMF

Notes:

Page 1 of 1

1. The selection of the IDF within the range of flows provided should be commensurate with the hazard potential losses within the HPC Table. The degree of study required to define the hazard
potential losses of dam failure will vary with the extent of existing and potential downstream development and the type of dam (size and shape of breach and breach time formation).

2. As an alternative to using the table the IDF can also be determined by an incremental analysis. Incremental analysis is a series of scenarios for various increasing flows, both with and without
dam failure that is used to determine where there is no longer any significant additional threat to loss of life, property, environment and cultural — built heritage to select the appropriate IDF.

3. Where there is a potential for loss of life the IDF may be reduced provided that a minimum of 12 hours advanced warning time is available from the time of dam failure until the arrival of the
inundation wave, provided that property, environment, or cultural — built heritage losses do not prescribe a higher IDF.
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TABLE 5.5

TREASURY METALS INCORPORATED

GOLIATH PROJECT

TAILINGS STORAGE FACILITY

ALTERNATIVES ASSESSMENT

CANADIAN DAM ASSOCIATION - DAM SAFETY GUIDELINES 2007

SUGGESTED DESIGN EARTHQUAKE LEVELS

Dam Class AEP EDGM [note 1]
Low 1/500
Significant 1/1,000
High 1/2,500
Very High 1/5,000 [note 2]
Extreme 1/10,000 [note 2]

Notes:

Acronyms: AEP, annual exceedance probability; EDGM, earthquake design ground motion

Note 1. AEP levels for EDGM are to be used for mean rather than median estimates for the hazard.

Note 2. The EDGM value must be justified to demonstrate conformation to societal norms of acceptable risk. Justification can be provided

with the help of failure modes analysis focused on the particular modes that can contribute to failure initiated by a seismic event. If
justification cannot be provided the EDGM should be 1/10,000.

Page 1 of 1

141-12598-00
Revision 0
July 21, 2014




SEISMIC HAZARD CRITERIA, ASSESSMENT AND CONSIDERATIONS - TECHNICAL BULLETIN

TABLE 5.6

TREASURY METALS INCORPORATED

GOLIATH PROJECT

TAILINGS STORAGE FACILITY

ALTERNATIVES ASSESSMENT

MINISTRY OF NATURAL RESOURCES

DESIGN EARTHOUAKE CRITERIA

Earthquake Design Ground Motion (annual exceedance probability)
Hazard Potential Classification . 3 . . .
Life Safety Property and Environment Cultural - Built Heritage

Low 500 year
Moderate 500 to 1,000 year

High 10 or fewer 2,500 year 1,000 to 2,500 year 1,000 year

11 - 100 5,000 year
Very High 2,500 to 10,000 year
More than 100 10,000 year

Notes:

1. The AEP levels are to be used for the “mean” rather than the “median” estimates. The mean is the expected value given the epistemic uncertainties and, for typical seismic hazard computations

in Canada, the mean hazard value typically lies between the 65th and 75th percentiles of the hazard distribution. The median is at the 50th percentile.

2. Generally, a seismic hazard evaluation will not be required for Low or Moderate HPC dams unless specifically requested by the Minister with supporting rationale.
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1269 Premier Way, Thunder Bay, ON P7B 0A3
Telephone: 807-625-6700 ~ Fax: 807-623-4491 ~ www.wspgroup.com

TO: TREASURY METALS DATE: July 21, 2014

FROM: WSP Job No.: 141-12598-00

SUBJECT: GOLIATH PROJECT — 2014 SITE
INVESTIGATION - FACTUAL SOILS SUMMARY

1. Introduction

The Treasury Metals, Goliath Property, is located near the City of Dryden in Ontario.
Exploration drilling is currently on-going at the site to support the future development of a gold
mine. The mine, when in operations, will consist of open-pit followed by underground mining
developments with on-site processing and mine waste storage. A small scale site investigation
was completed in March/April of 2013 for the purpose of supporting the future planned pre-
feasibility design for the plant site and on-land tailings storage facility. The site investigation
was used to investigate the sub-surface soil conditions in two (2) potential Tailings Storage
Facility (TSF) areas, consisting of Location 1 and Location 6, being considered as part of the
projects Alternative Assessment study as well as in potential locations for the processing plant
site.

The site investigation work was completed between March 25 and April 2, 2014. TBT
Engineering Ltd. (TBTE) completed the investigations with site supervision completed by
Treasury Metals site representatives. The geotechnical investigation consisted of advancing
geotechnical boreholes along with performing in situ testing to facilitate the collection of data
and soil samples for identification and laboratory testing, and also to determine the in situ
densities, level of compaction and relative in place strength of the materials present. TBTE also
completed field sample identification and also prepared Borehole Logs for the project. The
Borehole Logs are currently in Draft and can be updated to reflect the results of the laboratory
program and the project is advanced to the design phase. The following sections provide the
factual soils information collected from the site investigation. The information presented below
can be used to support design activities as the project is advanced.

2. Drilling

The site investigation program included advancement of twenty (20) boreholes at the property,
consisting of seven (7) in TSF Location 1 Area, three (3) in the TSF Location 6 Area, five (5) at
the Plant Site Option 1 and five (5) at the Plant Site Option 2. These have been identified as
BH14-01 to BH14-21 and summary details are provided in the Table, below. A planned
borehole, identified as BH14-16 was not completed as part of the site investigation program due
the presence of snow that limited access to the proposed area. The locations of the Boreholes
advanced during the site investigation program are shown on Figure A1, attached.
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Advancement of the boreholes utilized a CME 55 drill (3.25" hollow stem auger), mounted on a
Marooka track machine The depth of Borehole advancement ranged from a minimum of 1.05 m
below ground surface in BH14-02 to 18.6 m in BH13-15. All Boreholes were advanced to
depths of auger refusal, with the exception of BH-13 for which drilling was ceased if refusal was
not achieved below 9.0 m. The site investigation included discreet interval sampling, standard
penetration testing, and shear vane testing where soft, cohesive soils were encountered. Soil
samples were collected in a 50 mm outside diameter split-spoon sampler, for identification and
laboratory testing. A summary of the boreholes advanced as part of the site investigation
program is provided as Table Al, attached.
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Borehole Date DB;;ﬁ?Z;e) General Location
BH14-01 March 27, 2014 15 TSF Option 1
BH14-02 March 27, 2014 1.05 TSF Option 1
BH14-03 March 26, 2014 6.0 TSF Option 1
BH14-04 March 26, 2014 8.1 TSF Option 1
BH14-05 March 25, 2014 13.75 TSF Option 1
BH14-06 March 26, 2014 9.9 TSF Option 1
BH14-07A March 27, 2014 12.3 TSF Option 1
BH14-08 April 2, 2014 9.0 TSF Option 6
BH14-09A April 2, 2014 7.5 TSF Option 6
BH14-10A April 3, 2014 1.35 TSF Option 6
BH14-11 March 30, 2014 11.1 Plant Site Option 1
BH14-12 March 30, 2014 9.6 Plant Site Option 1
BH14-13 March 31, 2014 9.6 Plant Site Option 1
BH14-14 March 31, 2014 9.15 Plant Site Option 1
BH14-15 March 29, 2014 18.6 Plant Site Option 1
BH14-16 Not drilled due to access restrictions

BH14-17 March 28, 2014 2.7 Plant Site Option 2
BH14-18 March 28, 2014 2.7 Plant Site Option 2
BH14-19 March 28, 2014 3.75 Plant Site Option 2
BH14-20 March 28, 2014 10.5 Plant Site Option 2
BH14-21 March 28, 2014 5.1 Plant Site Option 2
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3. Sampling

Split spoon samples from the Standard Penetration Tests (SPT’s) were collected for potential
laboratory testing from all Boreholes advanced during the site investigation program with the
exception of BH14-02 and BH14-10A. Borehole BH14-02 was drilled to 1.05 m and was
stopped due to auger and split spoon refusal. Borehole BH14-10A was drilled to 1.35 m entirely
within non-native fill material and was suspended due to auger refusal.

All samples were stored in plastic bags to preserve the natural moisture content. A summary of
the field samples collected during the site investigation program are provided on Table A2,
attached. Soil samples were selected by an experienced geotechnical engineer for additional
geotechnical index testing that was completed by the TBT Engineering Limited geotechnical
laboratory in Thunder Bay, Ontario.

4, In Situ Testing

In situ testing was completed during the site investigation program that consisted of SPT's in all
boreholes advanced during the site investigation program, with the exception of BH14-02, and
BH14-10A. Split spoons were advanced with the CMES50 drill for the purpose of sample
collection and “N” counts were recorded. Vane Shear testing was also completed in a Clay
layer in boreholes BH14-06 to BH14-09A, BH14-11 to BH14-17, BH14-19 and BH14-20. The
SPT’s were completed using a standard split spoon sampler, 50 mm in diameter and 600 mm in
length, which was driven ahead of the augers or casing by the force exerted by a 63.5 kg
hammer free falling through a distance of 750 mm. The use of the split spoon facilitated
collection of the soil samples in addition to obtaining SPT “N” values, which are shown on the
borehole logs, attached. The recorded SPT “N” values can be used to provide an indication of
soil density and strength. The SPT “N” values are summarized on Table A3. The “N” value
provides an indication of the soils in situ density, stiffness and strength that can be correlated to
the resistance to penetration of the sampler. This method is recommended for sandy material
but should be used with caution for cohesive soil material.

A total of 56 in situ Field Vane Shear tests were performed as part of the site investigation
activities. The Vane Shear Test is a measurement of the in situ undrained shear strength of
cohesive materials. The vane is advanced into the soil layer ahead of the augers and then
rotated and the torsional force required to cause shearing is used to calculate the undrained
shear strength. The vane is then re-torqued to determine the remolded strength of the soil. The
results of the in situ Field Vane Shear Tests are provided on Table A3, attached.
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5. Laboratory Testing

Geotechnical laboratory index testing was performed on selected samples of the materials
collected during the site investigation program for general characterization and determination of
in situ parameters. Testing was completed by the TBT laboratory in Thunder Bay and was
limited to natural moisture content determination, grain size analysis and Atterberg Limits. A
summary of the laboratory testing results is provided in Table A4, attached. The laboratory
analysis results as provided from TBTE are attached.

6. Geotechnical Summary

The following sections provide a geotechnical summary of the material encountered during the
site investigation completed at the Goliath Property. The subsurface soil descriptions have
been generalized into the geological units and are presented below.

o Fill

e Topsoil — Organics
e Sand

o Silt

e Clay

6.1. Fil

Fill material was encountered in BH14-10A and was described as being sand, some gravel and
occasional cobbles. The Fill material extended from the surface of the borehole to a depth of
1.35 m at auger refusal. Two (2) auger samples were collected in the Fill material. No in situ
testing or laboratory testing was completed on the fill material as part of the site investigation
program.

6.2. Topsoil — Organics

A surface organic layer or topsoil was encountered in BH14-01 to BH14-09A, BH14-11 to BH14-
15 and BH14-17 to BH14-21. The organic layer was generally described as being black to
brown and was frozen in BH14-14 and BH14-15. Roots were noted in the layer in BH14-05 and
BH14-20. Sand was noted within the layer in BH14-19. The organic layer was encountered at
the surface and generally extended to a depth of 0.1 m below the original ground with a
maximum depth of 1.5 m in BH14-14.
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6.3. Sand

Sand layers were encountered during the site investigation at the site that consisted of upper
and lower layers. The upper layer was encountered underlying the Topsoil-Organics layer in
BH14-01 to BH14-07, BH14-09A, BH14-11 to BH14-13, BH14-15, BH14-17, BH14-18, BH14-20
and BH14-21. The lower layer was encountered underlying the Silt layer in BH13-04 and BH14-
05 and underlying the Clay layer in BH14-09A, BH14-13 and BH14-17. The Sand layer was
generally described as being silty to some and silt to trace silt, brown to black to grey. Rock
fragments were noted at depth in BH14-05. Clay content was noted in the layer in BH14-09A.
The upper sand layer was encountered below the organic layer at a depth of 0.1 m and
extended to a maximum depth of 3.8 m in BH14-05. The lower sand layer was encountered at
a minimum depth, underlying the clay layer, in BH14-17 and extended to a depth of 2.7 m below
the original ground to auger refusal. The lower sand layer was encountered at a maximum
depth below the original ground at 9.0 m, underlying the clay layer, and extended to auger
refusal at a depth of 9.6 m.

A total of 14 (fourteen) moisture content tests were completed on selected samples of the Sand
material and the results are provided in the laboratory results attached. The minimum moisture
content was 15.8%, maximum was 26.1%, with an average of 20.5%. One (1) grain size test
was completed on the Sand layer and the results are provided on Figure A2, attached.

A total of 30 in situ SPT's were completed in the sand layer during the site investigation
program. The resultant SPT N values ranges from a minimum of 2 to a maximum of greater
than 50 with an average of 15 indicating a very loose to very dense material consistency.

6.4. Silt

Silt layers were encountered at various depths below the original ground during the site
investigation activities. The Silt layer was encountered underlying the Sand layer in BH14-03 to
BH14-7A and BH14-11 and underlying the Clay layer in BH14-14, BH14-15, BH14-18, BH14-19
and BH14-21. The Silt Layer was underlain by Sand in BH14-04 and BH14-05 and was
underlain by a Clay layer in BH14-06 to BH14-08, BH14-15 and BH14-21. The Silt layer ranged
in depth, below the upper Sand layer from 0.6 m below the original ground in BH14-11 and
extended to a maximum depth of 12 m in Bh14-15 below the original ground. The Silt layer
encountered below the Clay layer extended from a minimum depth of 4.5 m below the original
ground in BH14-21 to a maximum depth of 18.6 m (auger refusal) in BH14-15. The Silt layer
extended to the maximum advancement or auger refusal in BH14-03 (6.0 m), BH14-06 (9.9 m),
BH14-15 (18.6 m) and BH14-21 (5.1 m).
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The Silt layer was generally described as consisting of Silt and Sand and Clay, trace sand to
sandy to some sand, trace to some clay and is generally grey in color, layered with red clay and
grey silt and grey clay seems.

A total of 20 moisture content tests were completed on selected samples of the Silt material and
the results are attached in the Laboratory Results. The minimum moisture content was 13.5%,
maximum was 30.3%, with an average of 22.5%. Six (6) grain size analysis tests were
completed on the Silt in BH14-03 to BH14-06 inclusive and the results are provided on Figure
A3, attached.

A total of 30 in situ SPT’s were completed in the Silt layer during the site investigation program.
The resultant SPT N values ranges from no reading (weight of hammer) to >50 with an average
of 9 indicating a very loose to very dense material that is generally loose. One (1) in situ shear
vane test was completed in the silt layer with a result of greater than 100 kPa.

6.5. Clay

Clay layers were encountered at various locations and depths during the site investigation
program. Clay was encountered underlying the Topsoil-Organics layer in BH14-08, 14-09A,
BH14-13, BH14-14 and BH14-19. The Clay layer was also encountered underlying the Silt
layer in BH14-06, BH14-07A, BH14-11 and BH14-21 and underlying the Sand layer in BH14-12,
BH14-15, BH14-17, BH14-18 and BH14-20. The Clay layer extended from a minimum depth of
0.1 m in BH14-08 and BH14-09A to a depth of 10.5 m in BH14-20. A layer of Clay was also
encountered underlying the Silt layer in BH14-15 and extended from depths of 12 m to 15 m
below the original ground level. The Clay layer extended to refusal or maximum advancement
in BH14-02 (1.05 m), BH14-07A (12.3 m), BH14-08 (9.0 m), BH14-11 (11.1 m), BH14-12 (9.6
m), and BH14-20 (10.5 m).

The Clay layer was generally described as being clay and silt to silt and clay to silty, brown and
grey to grey (dark to light) to reddish grey in color and was occasionally layered. Red clay and
grey (dark to light) clay to silt layers were observed in BH14-06. Some gravel and rock
fragments were observed at depth in layer in BH14-07A. Sand seems were observed in BH14-
12. The Clay layer was described as consisting of clay, silt, sand and gravel at depth in BH14-
11. Silt seems were observed in BH14-14 and BH14-15 at a depth of 3.0 m.

A total of 20 moisture content tests were completed on selected samples of the Clay material
and the results are attached in the Laboratory Results. The minimum moisture content was
16.5%, maximum was 46.2%, with an average of 33.6%.

Two Atterberg Limits tests were completed on samples of the Clay. The results from BH14-06,
Sample No. SS7 had a liquid limit of 25%, Plastic Limit of 19.1% and Plasticity Index of 6.0
indicating a USCS Classification of CL-ML. The Atterberg Limits test result from BH14-08,
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Sample No. SS3 had a liquid limit of 46%, Plastic Limit of 22% and Plasticity Index of 24
indicating a USCS Classification of CL. The results of the Atterberg Limits testing are provided
as Figure A4, attached. Two (2) grain size analysis was completed on the Clay material and the
results are provided on Figure A5, attached.

A total of 73 in situ SPT's were completed in the Clay layer during the site investigation
program. The resultant SPT N values ranges from no reading (weight of hammer) to >50 with
an average of 3. SPT values of >50 were most likely influenced by the underlying layer, that
was close to refusal, and therefore have not been included as inputs for material strength
indications. The maximum SPT value, not including the refusal value, was 17. The results of
the field SPT'’s indicate a very soft to very stiff material range with an average of soft. A total of
56 in situ shear vane tests were completed to identify the undrained shear strength. The results
indicated a minimum value of 20 kPa and maximum value of greater than 100 kPa with an
average value of 73 kPa. A total of 46 re-shear tests were completed with a minimum value of 3
kPa, maximum value of 70 kPa and average value of 21 kPa.

1. Summary

The site investigation completed at the Goliath Project site near Dryden, Ontario consisted on
20 boreholes advanced in two (2) potential TSF areas and also in two (2) potential plant site
locations. Soil thicknesses of up to 13.75 m were identified within BH14-05 in the proposed
area of Location 1 tailings storage facility. A small scale laboratory testing program was
completed on selected samples and were concentrated in the potential tailings storage facility
areas. The Borehole Logs were generated by TBTE and are currently in Draft and will require
updating to reflect the results of the laboratory testing program and will be completed once the
design phase of the project has been initiated. The results of the site investigation program will
be used to advance the planned design phases of the project and will form the basis for
development of future site investigation programs that are anticipated to include test pitting of
potential fill materials for construction activities.

Attachments:

e Table A1 — Summary of Borehole Details

e Table A2 — Summary of Field Samples

e Table A3 — Summary of In Situ Testing

e Table A4 — Borehole Samples Lab Testing Results
e Figure Al — Site Investigation Locations

e Figure A2 — Grain Size Results — Sand

e Figure A3 — Grain Size Results — Silt

e Figure A4 — Plasticity Chart — Clay
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2014 SITE INVESTIGATION

TABLE Al

TREASURY METALS

GOLIATH PROJECT

EACTUAL SOILS SUMMARY

SUMMARY OF BOREHOLE DETAILS

Drillhole No. Coordinates Depth of General
Northing Easting Drillhole Location
(m) (m) (m)
BH14-01 5512562 529491 1.50 Tailings Storage Facility Location 1, Southeast Corner
BH14-02 5512932 529632 1.05 Tailings Storage Facility Location 1, East Side
BH14-03 5513400 529660 6.00 Tailings Storage Facility Location 1, Northeast Corner
BH14-04 5513576 529264 8.10 Tailings Storage Facility Location 1, North Side
BH14-05 5513425 528949 13.75 Tailings Storage Facility Location 1, Northwest Corner
BH14-06 5512942 528957 9.90 Tailings Storage Facility Location 1, West Side
BH14-07A 5512321 529150 12.30 Tailings Storage Facility Location 1, Soutwest Corner
BH14-08 5511549 528132 9.00 Tailings Storage Facility Location 6, North side
BH14-09A 5511570 528374 9.00 Tailings Storage Facility Location 6, Northeast Side
BH14-10A 5511168 527763 1.35 Tailings Storage Facility Location 6, South side
BH14-11 5512098 529026 11.10 Plant Site 1 - East Side
BH14-12 5512093 528978 9.60 Plant Site 1 - North Side
BH14-13 5512121 528957 9.60 Plant Site 1 - Northwest Corner
BH14-14 5512062 528933 9.15 Plant Site 1 - West Side
BH14-15 5511938 528962 18.60 Plant Site 1 - South Side
BH14-17 5512879 528077 2.70 Plant Site 2 - West Side
BH14-18 5512748 528151 2.70 Plant Site 2 - South Side
BH14-19 5512845 528233 3.75 Plant Site 2 - Southeast Corner
BH14-20 5513035 528118 10.50 Plant Site 2 - Northwest Corner
BH14-21 5512927 528282 5.10 Plant Site 2 - Northeast Corner
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TABLE A2

TREASURY METALS
GOLIATH PROJECT

2014 SITE INVESTIGATION
EACTUAL SOILS SUMMARY

SUMMARY OF FIELD SAMPLES

Drillhole No. Sample Depth Sample Geological Unit
No. From To Type
(m) (m)
BH14-01 AS1 0.4 0.60 Auger Sand
BH14-01 SS2 0.8 1.30 Split Spoon Sand
BH14-02 AS1 0.4 0.60 Auger Sand
BH14-02 AS2 0.6 1.00 Auger Clay
BH14-03 AS1 0.4 0.80 Auger Sand
BH14-03 SS2 0.80 1.25 Split Spoon silt*
BH14-03 SS3 1.50 2.10 Split Spoon Silt
BH14-03 SS4 2.40 2.80 Split Spoon Silt
BH14-03 SS5 3.00 3.40 Split Spoon Silt
BH14-03 SS6 4.60 5.20 Split Spoon Silt
BH14-04 AS1 0.40 0.80 Auger Sand
BH14-04 SS2 0.80 1.20 Split Spoon Sand
BH14-04 SS3 1.60 2.00 Split Spoon Sand
BH14-04 SS4 2.60 3.00 Split Spoon Sand
BH14-04 SS5 3.00 3.40 Split Spoon Sand
BH14-04 SS6 4.60 5.00 Split Spoon Silt
BH14-04 SS7 6.00 6.40 Split Spoon Silt
BH14-04 SS8 7.70 8.10 Split Spoon Sand
BH14-05 AS1 0.40 0.80 Auger Sand
BH14-05 SS2 0.80 1.20 Split Spoon Sand
BH14-05 SS3 1.60 2.00 Split Spoon Sand
BH14-05 SSs4 2.40 3.00 Split Spoon Sand
BH14-05 SS5 3.00 3.40 Split Spoon Sand
BH14-05 SS6 3.80 4.20 Split Spoon Silt
BH14-05 SS7 4.50 4.90 Split Spoon Silt
BH14-05 SS8 5.40 4.80 Split Spoon Silt
BH14-05 SS9 6.00 6.40 Split Spoon Silt
BH14-05 SS10 6.80 7.20 Split Spoon Silt
BH14-05 SS11 7.60 8.00 Split Spoon Silt
BH14-05 SS12 8.20 8.60 Split Spoon Silt
BH14-05 SS13 9.00 9.40 Split Spoon Silt
BH14-05 SS14 9.20 10.20 Split Spoon Silt
BH14-05 SS15 10.50 10.90 Split Spoon Sand
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TABLE A2

TREASURY METALS
GOLIATH PROJECT

2014 SITE INVESTIGATION
EACTUAL SOILS SUMMARY

SUMMARY OF FIELD SAMPLES

Drillhole No. Sample Depth Sample Geological Unit
No. From To Type
(m) (m)

BH14-05 SS16 11.30 11.70 Split Spoon Sand
BH14-05 SS17 12.00 12.40 Split Spoon Sand
BH14-05 SS18 12.80 13.20 Split Spoon Sand
BH14-05 SS19 13.40 13.60 Split Spoon Sand
BH14-06 AS1 0.40 0.80 Auger Sand
BH14-06 SS2 0.80 1.20 Split Spoon Sand
BH14-06 SS3 1.60 2.00 Split Spoon Sand
BH14-06 SS4 2.20 2.60 Split Spoon Sand
BH14-06 SS5 3.00 3.40 Split Spoon Silt

BH14-06 SS6 4.50 4.90 Split Spoon Clay
BH14-06 SS7 6.00 6.40 Split Spoon Clay
BH14-06 SS8 7.50 7.90 Split Spoon Silt

BH14-06 SS9 9.10 9.50 Split Spoon Silt

BH14-07A AS1 0.40 0.80 Auger Sand
BH14-07A SS2 0.80 1.20 Split Spoon Sand
BH14-07A SS3 1.60 2.00 Split Spoon Sand
BH14-07A SS4 2.40 2.80 Split Spoon Sand
BH14-07A SS5 3.00 3.40 Split Spoon Silt

BH14-07A SS6 4.50 4.90 Split Spoon Clay
BH14-07A SS7 6.00 6.40 Split Spoon Clay
BH14-07A SS8 7.60 8.00 Split Spoon Clay
BH14-07A SS9 9.00 9.40 Split Spoon Clay
BH14-07A S10A 10.70 11.00 Split Spoon Clay
BH14-07A S10B 11.00 11.20 Split Spoon Clay
BH14-07A SS11 12.00 12.30 Split Spoon Clay
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TABLE A2

TREASURY METALS
GOLIATH PROJECT

2014 SITE INVESTIGATION
EACTUAL SOILS SUMMARY

SUMMARY OF FIELD SAMPLES

Drillhole No. Sample Depth Sample Geological Unit
No. From To Type
(m) (m)
BH14-08 AS1 0.40 0.80 Auger Clay
BH14-08 SS2 0.80 1.20 Split Spoon Clay
BH14-08 SS3 1.60 2.00 Split Spoon Clay
BH14-08 SS4 2.40 2.80 Split Spoon Clay
BH14-08 SS5 3.00 3.40 Split Spoon Clay
BH14-08 SS6 4.50 4.90 Split Spoon Clay
BH14-08 SS7 7.20 7.60 Split Spoon Clay
BH14-08 SS8 7.70 8.10 Split Spoon Clay
BH14-09 AS1 0.20 0.60 Auger Clay
BH14-09 SS2 0.80 1.40 Split Spoon Clay
BH14-09 SS3 1.60 2.00 Split Spoon Clay
BH14-09 SS4 2.00 2.40 Split Spoon Clay
BH14-09 SS5 4.50 4.90 Split Spoon Clay
BH14-09 SS6 6.00 6.40 Split Spoon Clay
BH14-09 SS7 7.50 7.90 Split Spoon Sand
BH14-10A AS1 0.20 0.60 Auger Fill
BH14-10A AS2 0.80 1.20 Auger Fill
BH14-11 AS1 0.30 0.70 Auger Sand
BH14-11 SS2 0.70 1.10 Split Spoon Silt
BH14-11 SS3 1.50 2.00 Split Spoon Clay
BH14-11 SS4 2.40 2.70 Split Spoon Clay
BH14-11 SS5 3.00 3.40 Split Spoon Clay
BH14-11 SS6 4.80 5.20 Split Spoon Clay
BH14-11 SSs7 6.00 6.40 Split Spoon Clay
BH14-11 SS8 7.50 7.90 Split Spoon Clay
BH14-11 SS9 9.00 9.40 Split Spoon Clay
BH14-11 SS10 10.60 11.00 Split Spoon Clay
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TABLE A2

TREASURY METALS
GOLIATH PROJECT

2014 SITE INVESTIGATION
EACTUAL SOILS SUMMARY

SUMMARY OF FIELD SAMPLES

Drillhole No. Sample Depth Sample Geological Unit
No. From To Type
(m) (m)
BH14-12 AS1 0.30 0.70 Auger Sand
BH14-12 SS2 0.70 1.10 Split Spoon Silt
BH14-12 SS3 1.50 2.00 Split Spoon Clay
BH14-12 SS4 2.40 2.70 Split Spoon Clay
BH14-12 SS5 3.00 3.40 Split Spoon Clay
BH14-12 SS6 4.80 5.20 Split Spoon Clay
BH14-12 SS7 6.00 6.40 Split Spoon Clay
BH14-12 SS8 7.50 7.90 Split Spoon Clay
BH14-12 SS9 9.00 9.40 Split Spoon Clay
BH14-13 AS1 0.30 0.70 Auger Clay
BH14-13 SS2 0.70 1.40 Split Spoon Clay
BH14-13 SS3 1.60 2.00 Split Spoon Clay
BH14-13 SS4 2.20 2.60 Split Spoon Clay
BH14-13 SS5 3.00 3.40 Split Spoon Clay
BH14-13 SS6 4.50 4.90 Split Spoon Clay
BH14-13 SS7 6.00 6.40 Split Spoon Clay
BH14-13 SS8 7.50 7.90 Split Spoon Clay
BH14-13 SS9 9.00 9.40 Split Spoon Sand
BH14-14 AS1 0.30 0.70 Auger Organics
BH14-14 SS2 0.70 1.40 Split Spoon Organics
BH14-14 SS3 1.60 2.00 Split Spoon Clay
BH14-14 SS4 2.40 2.80 Split Spoon Clay
BH14-14 SS5 3.00 3.40 Split Spoon Clay
BH14-14 SS6 4.50 4.90 Split Spoon Clay
BH14-14 SS7 6.00 6.40 Split Spoon Clay
BH14-14 SS8 7.50 7.90 Split Spoon Clay
BH14-14 SS9 9.00 9.20 Split Spoon Silt
141-12598-00
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TABLE A2

TREASURY METALS
GOLIATH PROJECT

2014 SITE INVESTIGATION
EACTUAL SOILS SUMMARY

SUMMARY OF FIELD SAMPLES

Drillhole No. Sample Depth Sample Geological Unit
No. From To Type
(m) (m)
BH14-15 AS1 0.30 0.70 Auger Organics
BH14-15 SS2 0.70 1.30 Split Spoon Sand
BH14-15 SS3 1.60 2.00 Split Spoon Sand
BH14-15 SS4 2.20 2.60 Split Spoon Clay
BH14-15 SS5 3.10 3.50 Split Spoon Clay
BH14-15 SS6 4.60 5.00 Split Spoon Clay
BH14-15 SS7 6.00 6.40 Split Spoon Clay
BH14-15 SS8 7.60 8.00 Split Spoon Clay
BH14-15 SS9 9.00 9.40 Split Spoon Silt
BH14-15 SS10 10.50 10.90 Split Spoon Silt
BH14-15 SS11 12.00 12.40 Split Spoon Clay
BH14-15 SS12 13.60 14.00 Split Spoon Clay
BH14-15 SS13 15.00 15.40 Split Spoon Silt
BH14-15 SS14 16.50 16.90 Split Spoon Silt
BH14-15 SS15 18.00 18.60 Split Spoon Silt
BH14-17 AS1 0.30 0.70 Auger Organics
BH14-17 SS2 0.70 1.30 Split Spoon Sand
BH14-17 SS3 1.50 2.10 Split Spoon Clay
BH14-17 SS4 2.30 2.70 Split Spoon Sand
BH14-18 AS1 0.30 0.70 Auger Sand
BH14-18 SS2 0.90 1.40 Split Spoon Clay
BH14-18 SS3 1.60 2.00 Split Spoon Clay
BH14-18 SS4 2.30 2.70 Split Spoon Silt
BH14-19 AS1 0.40 0.80 Auger Organics
BH14-19 SS2 0.80 1.40 Split Spoon Clay
BH14-19 SS3 1.60 2.10 Split Spoon Clay
BH14-19 SS4 2.30 2.90 Split Spoon Clay
BH14-19 SS5 3.00 3.60 Split Spoon Clay/Silt
141-12598-00
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TABLE A2

TREASURY METALS
GOLIATH PROJECT

2014 SITE INVESTIGATION
EACTUAL SOILS SUMMARY

SUMMARY OF FIELD SAMPLES

Drillhole No. Sample Depth Sample Geological Unit
No. From To Type
(m) (m)
BH14-20 AS1 0.40 0.70 Auger Organics
BH14-20 SS2 0.70 1.30 Split Spoon Sand
BH14-20 SS3 1.50 1.90 Split Spoon Clay
BH14-20 SS4 2.20 2.60 Split Spoon Clay
BH14-20 SS5 3.00 3.50 Split Spoon Clay
BH14-20 SS6 4.50 5.00 Split Spoon Clay
BH14-20 SS7 6.00 6.50 Split Spoon Clay
BH14-20 SS8 7.60 8.10 Split Spoon Clay
BH14-20 SS9 9.00 9.40 Split Spoon Clay
BH14-21 AS1 0.40 0.80 Auger Sand
BH14-21 SS2 0.80 1.20 Split Spoon Sand
BH14-21 SS4 1.50 2.10 Split Spoon Silt
BH14-21 SS5 2.30 2.70 Split Spoon Clay
BH14-21 SS6 3.00 3.40 Split Spoon Clay
BH14-21 SS7 4.50 5.10 Split Spoon Silt
Note:

1. Geological units presented above are based on field obervations provided on BH Logs by TBTE with changes based on lab testing results (identified in italics).
BH Logs are in Draft and require updating to reflect lab testing restults.
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2014 SITE INVESTIGATION

TABLE A3

TREASURY METALS

GOLIATH PROJECT

FACTUAL SOILS SUMMARY

SUMMARY OF IN SITU TESTING

Standard
Drillhole No. Depth Geological Unit Penetration Test Vane Shear Test
(SPT)
From To N Initial Reshear
(m) (m) Blows per Foot kPa kPa

BH14-01 0.80 1.30 Sand 7
BH14-03 0.80 1.25 Silt® 13
BH14-03 1.50 2.10 Silt 8
BH14-03 2.40 2.80 Silt 7
BH14-03 3.00 3.40 Silt 6
BH14-03 4.60 5.20 Silt 5
BH14-04 0.80 1.20 Sand 13
BH14-04 1.60 2.00 Sand 16
BH14-04 2.60 3.00 Sand 21
BH14-04 3.00 3.40 Sand 12
BH14-04 4.60 5.00 Silt

BH14-04 6.00 6.40 Silt

BH14-04 7.70 8.10 Sand

BH14-05 0.80 1.20 Sand 14
BH14-05 1.60 2.00 Sand 32
BH14-05 2.40 3.00 Sand 23
BH14-05 3.00 3.40 Sand 3
BH14-05 3.80 4.20 Silt 10
BH14-05 4.50 4.90 Silt 4
BH14-05 5.40 4.80 Silt 6
BH14-05 6.00 6.40 Silt 3
BH14-05 6.80 7.20 Silt 4
BH14-05 7.60 8.00 Silt 6

141-12598-00
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2014 SITE INVESTIGATION

TABLE A3

TREASURY METALS

GOLIATH PROJECT

FACTUAL SOILS SUMMARY

SUMMARY OF IN SITU TESTING

Standard
Drillhole No. Depth Geological Unit Penetration Test Vane Shear Test
(SPT)
From To N Initial Reshear
(m) (m) Blows per Foot kPa kPa
BH14-05 8.20 8.60 Silt 7
BH14-05 9.00 9.40 Silt 4
BH14-05 9.20 10.20 Silt 4
BH14-05 10.50 10.90 Sand 8
BH14-05 11.30 11.70 Sand 12
BH14-05 12.00 12.40 Sand 25
BH14-05 12.80 13.20 Sand 12
BH14-05 13.40 13.60 Sand >50
BH14-06 0.80 1.20 Sand 11
BH14-06 1.60 2.00 Sand 10
BH14-06 2.20 2.60 Sand 9
BH14-06 3.00 3.40 Silt 2
BH14-06 4.50 4.90 Clay 1
BH14-06 6.00 6.40 Clay 3
BH14-06 7.50 7.90 Silt 6 39 4
BH14-06 9.10 9.50 Silt 14
BH14-07A 0.80 1.20 Sand 13
BH14-07A 1.60 2.00 Sand 17
BH14-07A 2.40 2.80 Sand 7
BH14-07A 3.00 3.40 Silt 4
BH14-07A 4.50 4.90 Clay 0 52 4
BH14-07A 6.00 6.40 Clay 0 24
BH14-07A 7.60 8.00 Clay 9 >100 37
BH14-07A 9.00 9.40 Clay 2 75 9
141-12598-00
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2014 SITE INVESTIGATION

TABLE A3

TREASURY METALS

GOLIATH PROJECT

FACTUAL SOILS SUMMARY

SUMMARY OF IN SITU TESTING

Standard
Drillhole No. Depth Geological Unit Penetration Test Vane Shear Test
(SPT)
From To N Initial Reshear
(m) (m) Blows per Foot kPa kPa
BH14-07A 10.70 11.00 Clay 17
BH14-07A 12.00 12.30 Clay, silty >50
BH14-08 0.80 1.20 Clay 4 >100
BH14-08 1.60 2.00 Clay 5 >100
BH14-08 2.40 2.80 Clay 6 >100
BH14-08 3.00 3.40 Clay 5
BH14-08 4.50 4.90 Clay 4 >100 47
BH14-08 7.20 7.60 Clay 3 62 12
BH14-08 7.70 8.10 Clay 2 >100
BH14-09A 0.80 1.40 Clay 6
BH14-09A 1.60 2.00 Clay 6 >100 70
BH14-09A 2.00 2.40 Clay 7
BH14-09A 4.50 4.90 Clay 5
BH14-09A 6.00 6.40 Clay 1 >100 44
BH14-09A 7.50 7.90 Sand 6
BH14-11 0.70 1.10 Silt 0
BH14-11 1.50 2.00 Clay 0 22 3
BH14-11 2.40 2.70 Clay 0 25 4
BH14-11 3.00 3.40 Clay 0 25 4
BH14-11 4.80 5.20 Clay 1 22 4
BH14-11 6.00 6.40 Clay 0 87 20
BH14-11 7.50 7.90 Clay 2 60 11
BH14-11 9.00 9.40 Clay 3 >100 44
BH14-11 10.60 11.00 Clay 10
141-12598-00
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2014 SITE INVESTIGATION

TABLE A3

TREASURY METALS

GOLIATH PROJECT

FACTUAL SOILS SUMMARY

SUMMARY OF IN SITU TESTING

Standard
Drillhole No. Depth Geological Unit Penetration Test Vane Shear Test
(SPT)
From To N Initial Reshear
(m) (m) Blows per Foot kPa kPa
BH14-12 0.70 1.10 Silt 3
BH14-12 1.50 2.00 Clay 3
BH14-12 2.40 2.70 Clay 5 >100
BH14-12 3.00 3.40 Clay 4 >100 33
BH14-12 4.80 5.20 Clay 2 >100 58
BH14-12 6.00 6.40 Clay 0 70 14
BH14-12 7.50 7.90 Clay 1 58 23
BH14-12 9.00 9.40 Clay 10 >100
BH14-13 0.70 1.40 Clay 1
BH14-13 1.60 2.00 Clay 3 >100 7
BH14-13 2.20 2.60 Clay 2 >100 44
BH14-13 3.00 3.40 Clay 3 >100 28
BH14-13 4.50 4.90 Clay 3 >100 14
BH14-13 6.00 6.40 Clay 2 62 14
BH14-13 7.50 7.90 Clay 1 55 11
BH14-13 9.00 9.40 Sand 5 >100 20
BH14-14 0.30 0.70 Organics 2
BH14-14 1.60 2.00 Clay 2 >100 65
BH14-14 2.40 2.80 Clay 3 >100 23
BH14-14 3.00 3.40 Clay 0 82
BH14-14 4.50 4.90 Clay 1
BH14-14 6.00 6.40 Clay 1 62 9
BH14-14 7.50 7.90 Clay 1 >100 70
BH14-14 9.00 9.20 Silt >50
141-12598-00
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2014 SITE INVESTIGATION

TABLE A3

TREASURY METALS

GOLIATH PROJECT

FACTUAL SOILS SUMMARY

SUMMARY OF IN SITU TESTING

Standard
Drillhole No. Depth Geological Unit Penetration Test Vane Shear Test
(SPT)
From To N Initial Reshear
(m) (m) Blows per Foot kPa kPa
BH14-15 0.70 1.30 Sand 2
BH14-15 1.60 2.00 Sand 5
BH14-15 2.20 2.60 Clay 0 40 5
BH14-15 3.10 3.50 Clay 0 50
BH14-15 4.60 5.00 Clay 0 42 5
BH14-15 6.00 6.40 Clay 0 60 15
BH14-15 7.60 8.00 Clay 1 35 8
BH14-15 9.00 9.40 Silt 12
BH14-15 10.50 10.90 Silt 2
BH14-15 12.00 12.40 Clay 1 82 14
BH14-15 13.60 14.00 Clay 1
BH14-15 15.00 15.40 Silt 1 25 16
BH14-15 16.50 16.90 Silt 2 >100
BH14-15 18.00 18.60 Silt 13
BH14-17 0.70 1.30 Sand 9
BH14-17 1.50 2.10 Clay 2
BH14-17 2.30 2.70 Sand >50 55 9
BH14-18 0.90 1.40 Clay 7
BH14-18 1.60 2.00 Clay 8
BH14-18 2.30 2.70 Silt >50
BH14-19 0.80 1.40 Clay 7
BH14-19 1.60 2.10 Clay 13 >100
BH14-19 2.30 2.90 Clay >100 23
BH14-19 3.00 3.60 Clay/Silt >100 35
141-12598-00
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TABLE A3

TREASURY METALS
GOLIATH PROJECT

2014 SITE INVESTIGATION
FACTUAL SOILS SUMMARY

SUMMARY OF IN SITU TESTING

1. Blanks indicate no testing completed.
2. Site Investigation completed by TBT Engineering.

3. Geological units presented above are based on field obervations provided on BH Logs by TBTE with changes based on lab testing results (identified in
italics). BH Logs are in Draft and require updating to reflect lab testing restults.

Page 6 of 6

Standard
Drillhole No. Depth Geological Unit Penetration Test Vane Shear Test
(SPT)
From To N Initial Reshear
(m) (m) Blows per Foot kPa kPa
BH14-20 0.70 1.30 Sand 7
BH14-20 1.50 1.90 Clay 5 >100
BH14-20 2.20 2.60 Clay 5 >100 28
BH14-20 3.00 3.50 Clay 3 70 9
BH14-20 4.50 5.00 Clay 2 45 12
BH14-20 6.00 6.50 Clay 3 55 12
BH14-20 7.60 8.10 Clay 2 50 22
BH14-20 9.00 9.40 Clay 0 22 5
BH14-21 0.80 1.20 Sand 19
BH14-21 1.50 2.10 Silt 10
BH14-21 2.30 2.70 Clay 4
BH14-21 3.00 3.40 Clay
BH14-21 4.50 5.10 Silt 5
Notes:
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TABLE A4

TREASURY METALS
GOLIATH PROJECT

2014 SITE INVESTIGATION

EACTUAL SOILS SUMMARY

BOREHOLE SAMPLES LAB TESTING RESULTS

Natural Atterberg Limits Grain Size Distribution
Dr','\:sf)le Sample No. Sample Type | Geological Unit Moisture LL PL Pl (i(;k;:]lems ((i;:ril_ (Ez?i_ (j'\:; (SI;};,
Content No.4) | #200) 200) 200)
(%) (%) (%) (%)
BH14-01 AS1 Auger Sand
BH14-01 SS2 Split Spoon Sand
BH14-02 AS1 Auger Sand
BH14-02 AS2 Auger Clay
BH13-03 AS1 Auger Sand 26.2
BH14-03 SS2 Split Spoon silt* 20.2 0.00 0.0 13.2 78.8 8.0
BH14-03 SS3 Split Spoon Silt 25.7
BH14-03 SS4 Split Spoon Silt 27.2
BH14-03 SS5 Split Spoon Silt 221
BH14-03 SS6 Split Spoon Silt 22.3 0.00 0.0 5.6 62.4 32.0
BH14-04 AS1 Auger Sand
BH14-04 SS2 Split Spoon Sand 20.1
BH14-04 SS3 Split Spoon Sand 20.4
BH14-04 SS4 Split Spoon Sand 21.4
BH14-04 SS5 Split Spoon Sand 23.3
BH14-04 SS6 Split Spoon Silt 23.6 0.00 0.0 6.3 73.7 20.0
BH14-04 SS7 Split Spoon Silt 25.2
BH14-04 SS8 Split Spoon Sand 20.9
BH14-05 AS1 Auger Sand
BH14-05 SS2 Split Spoon Sand 19.1
BH14-05 SS3 Split Spoon Sand
BH14-05 SS4 Split Spoon Sand 15.8
BH14-05 SS5 Split Spoon Sand
BH14-05 SS6 Split Spoon Silt 18.9
BH14-05 SS7 Split Spoon Silt 235 0.00 0.0 1.1 83.9 15.0
BH14-05 SS8 Split Spoon Silt 19.6
BH14-05 SS9 Split Spoon Silt 27.0 0.00 0.0 0.3 64.7 35.0
BH14-05 SS10 Split Spoon Silt 255
BH14-05 SS11 Split Spoon Silt
BH14-05 SS12 Split Spoon Silt 141
BH14-05 SS13 Split Spoon Silt
BH14-05 SS14 Split Spoon Silt 13.5
BH14-05 SS15 Split Spoon Sand
BH14-05 SS16 Split Spoon Sand
BH14-05 SS17 Split Spoon Sand
BH14-05 SS18 Split Spoon Sand
BH14-05 SS19 Split Spoon Sand
141-12598-00
Revision 0
Page 1 of 5 July 21, 2014



TABLE A4

TREASURY METALS
GOLIATH PROJECT

2014 SITE INVESTIGATION

EACTUAL SOILS SUMMARY

BOREHOLE SAMPLES LAB TESTING RESULTS

Natural Atterberg Limits Grain Size Distribution
Dr','\:sf)le Sample No. Sample Type | Geological Unit Moisture LL PL Pl (i(;k;:]lems ((i;:ril_ (Ez?i_ (j'\:; (SI;};,
Content No.4) | #200) 200) 200)
(%) (%) (%) (%)
BH14-06 AS1 Auger Sand
BH14-06 SS2 Split Spoon Sand 21.3
BH14-06 SS3 Split Spoon Sand 19.6
BH14-06 SS4 Split Spoon Sand 20.5
BH14-06 SS5 Split Spoon Silt 21.7 0.00 0.0 18.0 71.0 11.0
BH14-06 SS6 Split Spoon Clay 32.3
BH14-06 SS7 Split Spoon Clay 27.1 25.0 19.1 6.0 0.00 0.0 1.0 54.0 45.0
BH14-06 SS8 Split Spoon Silt 23.3
BH14-06 SS9 Split Spoon Silt 19.8
BH14-07A AS1 Auger Sand
BH14-07A SS2 Split Spoon Sand 15.8
BH14-07A SS3 Split Spoon Sand 23.0 0.00 0.0 46.8 47.2 6.0
BH14-07A SS4 Split Spoon Sand 19.5
BH14-07A SS5 Split Spoon Silt 25.7
BH14-07A SS6 Split Spoon Clay 22.2
BH14-07A SS7 Split Spoon Clay 46.2
BH14-07A SS8 Split Spoon Clay 31.1
BH14-07A SS9 Split Spoon Clay
BH14-07A SS10 Split Spoon Clay
BH14-07A SS11 Split Spoon Clay
BH14-08 AS1 Auger Clay 26.0
BH14-08 SS2 Split Spoon Clay 33.0 0.00 0.0 1.9 26.1 72.0
BH14-08 SS3 Split Spoon Clay 35.7 0.00 0.0 1.9 26.1 72.0
BH14-08 SS4 Split Spoon Clay 36.3 46.0 22.0 24.0
BH14-08 SS5 Split Spoon Clay 39.2
BH14-08 SS6 Split Spoon Clay 31.7
BH14-08 SS7 Split Spoon Clay 34.9
BH14-08 SS8 Split Spoon Clay
141-12598-00
Revision 0
Page 2 of 5 July 21, 2014



TABLE A4

TREASURY METALS
GOLIATH PROJECT

2014 SITE INVESTIGATION

EACTUAL SOILS SUMMARY

BOREHOLE SAMPLES LAB TESTING RESULTS

Natural Atterberg Limits Grain Size Distribution
Drillhole Sample No. Sample Type | Geological Unit Moisture Cobbles | Gravel Sand Silt Clay
No. LL PL Pl >75mm | (19mm- | (No.4- | (<No. | (<No.
Content No.4) | #2000 | 200) 200)
(%) (%) (%) (%)
BH14-09A AS1 Auger Clay
BH14-09A SS2 Split Spoon Clay
BH14-09A SS3 Split Spoon Clay
BH14-09A SS4 Split Spoon Clay
BH14-09A SS5 Split Spoon Clay
BH14-09A SS6 Split Spoon Clay
BH14-09A SS7 Split Spoon Sand
BH14-10A AS1 Auger Fill
BH14-10A AS2 Auger Fill
BH14-11 AS1 Auger Sand
BH14-11 SS2 Split Spoon Silt
BH14-11 SS3 Split Spoon Clay
BH14-11 SS4 Split Spoon Clay
BH14-11 SS5 Split Spoon Clay
BH14-11 SS6 Split Spoon Clay
BH14-11 SS7 Split Spoon Clay
BH14-11 SS8 Split Spoon Clay
BH14-11 SS9 Split Spoon Clay
BH14-11 SS10 Split Spoon Clay
BH14-12 AS1 Auger Sand
BH14-12 SS2 Split Spoon Clay 39.1
BH14-12 SS3 Split Spoon Clay 45.7
BH14-12 SS4 Split Spoon Clay 41.8
BH14-12 SS5 Split Spoon Clay 32.0
BH14-12 SS6 Split Spoon Clay
BH14-12 SS7 Split Spoon Clay 313
BH14-12 SS8 Split Spoon Clay
BH14-12 SS9 Split Spoon Clay 16.1
141-12598-00
Revision 0
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TABLE A4

TREASURY METALS
GOLIATH PROJECT

2014 SITE INVESTIGATION

EACTUAL SOILS SUMMARY

BOREHOLE SAMPLES LAB TESTING RESULTS

Natural Atterberg Limits Grain Size Distribution
Drillhole Sample No. Sample Type | Geological Unit Moisture Cobbles | Gravel Sand Silt Clay
No. LL PL Pl >75mm | (19mm- | (No.4- | (<No. | (<No.
Content No.4) | #2000 | 200) 200)
(%) (%) (%) (%)
BH14-13 AS1 Auger Clay
BH14-13 SS2 Split Spoon Clay
BH14-13 SS3 Split Spoon Clay
BH14-13 SS4 Split Spoon Clay
BH14-13 SS5 Split Spoon Clay
BH14-13 SS6 Split Spoon Clay
BH14-13 SS7 Split Spoon Clay
BH14-13 SS8 Split Spoon Clay
BH14-13 SS9 Split Spoon Sand
BH14-14 AS1 Auger Organics
BH14-14 SS2 Split Spoon Organics
BH14-14 SS3 Split Spoon Clay
BH14-14 SS4 Split Spoon Clay
BH14-14 SS5 Split Spoon Clay
BH14-14 SS6 Split Spoon Clay
BH14-14 SS7 Split Spoon Clay
BH14-14 SS8 Split Spoon Clay
BH14-14 SS9 Split Spoon Silt
BH14-15 AS1 Auger Organics
BH14-15 SS2 Split Spoon Sand
BH14-15 SS3 Split Spoon Sand
BH14-15 SS4 Split Spoon Clay
BH14-15 SS5 Split Spoon Clay
BH14-15 SS6 Split Spoon Clay
BH14-15 SS7 Split Spoon Clay
BH14-15 SS8 Split Spoon Clay
BH14-15 SS9 Split Spoon Silt
BH14-15 SS10 Split Spoon Silt
BH14-15 SS11 Split Spoon Clay
BH14-15 SS12 Split Spoon Clay
BH14-15 SS13 Split Spoon Silt
BH14-15 SS14 Split Spoon Silt
BH14-15 SS15 Split Spoon Silt
BH14-17 AS1 Auger Organics
BH14-17 SS2 Split Spoon Sand
BH14-17 SS3 Split Spoon Clay
BH14-17 SS4 Split Spoon Sand
BH14-18 AS1 Auger Sand
BH14-18 SS2 Split Spoon Clay
BH14-18 SS3 Split Spoon Clay
BH14-18 SS4 Split Spoon Silt
141-12598-00
Revision 0
Page 4 of 5 July 21, 2014



TABLE A4

TREASURY METALS

GOLIATH PROJECT

2014 SITE INVESTIGATION

EACTUAL SOILS SUMMARY

BOREHOLE SAMPLES LAB TESTING RESULTS

Natural Atterberg Limits Grain Size Distribution
Dr|'|\l|2.o|e Sample No. Sample Type | Geological Unit Moisture LL PL Pl (i(;k;:]lems ((i;:ril_ (Ez?i_ (j'\:; (SI;};,
Content No.4) | #2000 | 200) 200)
(%) (%) (%) (%)
BH14-19 AS1 Auger Organics
BH14-19 SS2 Split Spoon Clay
BH14-19 SS3 Split Spoon Clay
BH14-19 SS4 Split Spoon Clay
BH14-19 SS5 Split Spoon Clay/Silt
BH14-20 AS1 Auger Organics
BH14-20 SS2 Split Spoon Sand
BH14-20 SS3 Split Spoon Clay
BH14-20 SS4 Split Spoon Clay
BH14-20 SS5 Split Spoon Clay
BH14-20 SS6 Split Spoon Clay
BH14-20 SS7 Split Spoon Clay
BH14-20 SS8 Split Spoon Clay
BH14-20 SS9 Split Spoon Clay
BH14-21 AS1 Auger Sand
BH14-21 SS2/3 Split Spoon Sand to Silt 21.9/20.8
BH14-21 SS4 Split Spoon Silt 30.3
BH14-21 SS5 Split Spoon Clay 32.8
BH14-21 SS6 Split Spoon Clay 36.5
BH14-21 SS7 Split Spoon Silt 20.6
Notes:

1. Samples collected during 2014 Site Investigation.

2. Lab testing completed by TBT Engineering Limited Laboratory in Thunder Bay, ON.

3. Blanks indicate no testing completed.

4. Geological units presented above are based on field obervations provided on BH Logs by TBTE with changes based on lab testing results (identified in italics). BH Logs are in Draft and
require updating to reflect lab testing restults.
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01A-2 STANDARD BH 14-035 TREASURY METALS DRYDEN.GPJ TBT.GDT 14/4/16

LOG OF BOREHOLE 14-01

TBT REF. No.: 14-035

CLIENT:

PROJECT: Goliath Project

Treasury Metals Incorporated

SURFACE ELEV.: metres
COORDINATES: UTM 15 N 5512562 E 529491
EQUIPMENT: HS Auger

LOCATION:  Tree Nursery Road DIAMETER: 80mm ID
Dryden, Ontario DATE: 2014 March 27
SOIL PROFILE SAMPLES | CPT (kPa) NATURAL REMARKS
L w PLASTIC LIQUID
= 2 - MOISTURE
el % o <3| 5 300 600 900 1200 1500  [-MT  content  LMIT GRAIN SIZE
T . 9l a |22 3 1 1 1 1 1 w w w DISTRIBUTION
E|E AN EE kPa) o @ & (%)
Wl DESCRIPTION (el = | 3 3| &| x FIELD SHEAR (kPaj® Lab Shear (kPa
% 4 z|go| A mspeT(y © DCPT WATER CONTENT (%)
s © 0 20 40 60 80 100 20 40 60 GR SA S| CL
. NORGANICS, black - Soil descriptions are
N SAND, trace Silt, brown AS1 - based on field visual
] - observation only.
1 4 SAND, Silty, grey and brown ss2 | 7 1 m Soil descriptions
B - should be verified by
h - laboratory testing.
N End of Borehole @ 1.5 m. -
2 i Auger refusal. 2 -
3 3l
4 N 4 -
5 5|
6 6|
7 as
8 8 |-
9 9l
10- 10
11+ 1|~
12- 12
13- 13-
14- 14)-
SAMPLE TYPE LEGEND NOTES:
TBT Engineering Limited AS  Auger Sample
1918 Yonge Street SS  Split Spoon Sample
Thunder Bay, Ontario P7E 6T9 TW  70mm Thin Wall Tube
CC Concrete C
PH: 807-624-5160 G Rock oo ENCLOSURE 1
FX: 807-624-5161 PS Ponar Sample
Email: tbte@tbte.ca CB  Core Barrel
. HS  Hiller Sample PAGE 1 OF 1
Web: www.thte.ca AC Asphalt Core




01A-2 STANDARD BH 14-035 TREASURY METALS DRYDEN.GPJ TBT.GDT 14/4/16

LOG OF BOREHOLE 14-02

TBT REF. No.: 14-035

SURFACE ELEV.: metres

CLIENT: Treasury Metals Incorporated COORDINATES: UTM 15 N 5512932 E 529632
PROJECT: Goliath Project EQUIPMENT: HS Auger
LOCATION: Tree Nursery Road DIAMETER: 80mm ID
Dryden, Ontario DATE: 2014 March 27
SOIL PROFILE SAMPLES | CPT (kPa) NATURAL REMARKS
|-'|_J 1) Llj PLASTIC MOISTURE LIQUID
5| % o <3| 5 300 600 900 1200 1500  [-MT  content  LMIT GRAIN SIZE
T . 9 lw a |22 3 1 1 ! L L w w w DISTRIBUTION
E |z izl el 2|ge5]| = (kPa)| o PS N %)
Wl DESCRIPTION (el = | 3 3| &| x FIELD SHEAR (kPaj® Lab Shear (kPa
% 4 z| 2o B wmsery © DCPT WATER CONTENT (%)
x © 0 20 40 60 80 100 20 40 60 GR SA SI CL
. NORGANICS, black - Soil descriptions are
- SAND, trace Silt, brown AS1 - bﬁsed 0{) field ;/iSU3|
i CLAY and SILT, gre - observation only.
1 grey AS2 A Soil descriptions
B End of Borehole @ 1.05 m. - should be verified by
7 Auger and Split Spoon - laboratory testing.
i refusal. _
2 2 |-
3 3l
4 4l
5 5|
6 6|
7 as
8 8 |-
9 9l
10- 10
11+ 1|~
12- 12
13- 13-
14- 14)-
SAMPLE TYPE LEGEND NOTES:
TBT Engineering Limited AS  Auger Sample
1918 Yonge Street SS  Split Spoon Sample
Thunder Bay, Ontario P7E 6T9 TW  70mm Thin Wall Tube
CC Concrete C
PH: 807-624-5160 G Rock oo ENCLOSURE 2
FX: 807-624-5161 PS Ponar Sample
Email: tbte@tbte.ca CB  Core Barrel
Web: www.thte.ca e f\g:f;afta&'i': PAGE 1 OF 1




LOG OF BOREHOLE 14-03

01A-2 STANDARD BH 14-035 TREASURY METALS DRYDEN.GPJ TBT.GDT 14/4/16

TBT REF. No.: 14-035 SURFACE ELEV.: metres
CLIENT: Treasury Metals Incorporated COORDINATES: UTM 15 N 5513400 E 529660
PROJECT: Goliath Project EQUIPMENT: HS Auger
LOCATION: Tree Nursery Road DIAMETER: 80mm ID
Dryden, Ontario DATE: 2014 March 26
SOIL PROFILE SAMPLES | CPT (kPa) NATURAL REMARKS
U'_J 1) Llj PLASTIC MOISTURE LIQUID
el % o 28] & 300 600 900 1200 1500  [-MT  content  LMIT GRAIN SIZE
- 9| w w2 3 L L I ! ! w, w w, DISTRIBUTION
E |z izl el 2|ge5]| = (kPa)| o PS N %)
Wl DESCRIPTION (el = | 3 3| &| x FIELD SHEAR (kPaj® Lab Shear (kPa
% 4 z| 2o B wmsery © DCPT WATER CONTENT (%)
x © 0 20 40 60 80 100 20 40 60 GR SA SI CL
_ ORGANICS, black s = _ Soil descriptions are
N SAND, some Silt, brown & AS1 — - based on field visual
7 = B observation only.

4 = _ Soil descriptions
'] ss2 13 5 | T should be verified by
h = - laboratory testing.

N SILT and SAND, trace Clay, = - Standpipe installed
5 layered, grey ss3 ) 8 = | o |- to2.9m.
| ss4| 7 E _
3 3l
| SILT, some Clay and Sand, _
] grey ss5| 6 -
4 N 4 -
7 SILT and CLAY, grey -
- Ss6| 5 -
5 5 |-
6 End of Borehole @ 6.0 m. 51
- Auger refusal. -
7 as
8 - 8|
9 9|
10 10]-
11 1|
12 12-
13 13-
14 14|~
SAMPLE TYPE LEGEND NOTES:
TBT Engineering Limited AS  Auger Sample
1918 Yonge Street SS  Split Spoon Sample
Thunder Bay, Ontario P7E 6T9 TW  70mm Thin Wall Tube
CC Concrete C
PH: 807-624-5160 G Rock oo ENCLOSURE 3
FX: 807-624-5161 PS Ponar Sample
Email: tbte@tbte.ca CB  Core Barrel
Web: www.thte.ca e f\g:f;afta&'i': PAGE 1 OF 1




01A-2 STANDARD BH 14-035 TREASURY METALS DRYDEN.GPJ TBT.GDT 14/4/16

LOG OF BOREHOLE 14-04

TBT REF. No.: 14-035

SURFACE ELEV.: metres

CLIENT: Treasury Metals Incorporated COORDINATES: UTM 15 N 5513576 E 529264
PROJECT: Goliath Project EQUIPMENT: HS Auger
LOCATION:  Tree Nursery Road DIAMETER: 80mm ID
Dryden, Ontario DATE: 2014 March 26
SOIL PROFILE SAMPLES | CPT (kPa) NATURAL REMARKS
U'_J 1) Uj PLASTIC MOISTURE LIQUID
el % o <3| 5 300 600 900 1200 1500  [-MT  content  LMIT GRAIN SIZE
T . 9l a |22 3 1 1 1 1 1 w w w DISTRIBUTION
Elz szl |23 |28| = kPa) ¢ @ 4 %)
wolg DESCRIPTION AR _<>‘ 33 E X FIELD SHEAR (kPa®® Lab Shear (kPa .
Ele z| 2o B wmsery © DCPT WATER CONTENT (%)
s © 0 %0 40 60 80 100 20 40 60 GR SA S| CL
. NORGANICS, black - Soil descriptions are
- SAND, trace Silt, brown AST - based on field visual
B B observation only.
4 ] ----- _ Soil descriptions
1 1
i - grey ssz | 13 - should be verified by
7 - laboratory testing.
- ss3 | 16 -
2 2 |-
_ ss4 | 21 _
3 3l
_ ss5 | 12 -
4 4l
7] SILT, trace Clay, grey sss | 7 B
5 51
6 6|
| SILT and SAND, trace Clay, _
] grey ss7| 5 -
7 as
7] SAND, trace Silt, grey sss | s B
8 8 |-
7 End of Borehole @ 8.1 m. -
i Auger refusal. _
9 9l
10- 10
11+ 1|~
12- 12
13- 13-
14 14|~
SAMPLE TYPE LEGEND NOTES:
TBT Engineering Limited AS  Auger Sample
1918 Yonge Street SS  Split Spoon Sample
Thunder Bay, Ontario P7E 6T9 TW  70mm Thin Wall Tube
CC Concrete C
PH: 807-624-5160 G Rock oo ENCLOSURE 4
FX: 807-624-5161 PS Ponar Sample
Email: tbte@tbte.ca CB  Core Barrel
Web: www.thte.ca e f\g:f;afta&'i': PAGE 1 OF 1




01A-2 STANDARD BH 14-035 TREASURY METALS DRYDEN.GPJ TBT.GDT 14/4/16

LOG OF BOREHOLE 14-05

TBT REF. No.: 14-035

SURFACE ELEV.: metres

CLIENT: Treasury Metals Incorporated COORDINATES: UTM 15 N 5513425 E 528949
PROJECT: Goliath Project EQUIPMENT: HS Auger
LOCATION:  Tree Nursery Road DIAMETER: 80mm ID
Dryden, Ontario DATE: 2014 March 25
SOIL PROFILE SAMPLES | CPT (kPa) NATURAL REMARKS
|-|'_J 1) Llj PLASTIC MOISTURE LIQUID
5|& n |25 5 300 600 900 1200 1500 [“MT  conrent  LMIT GRAIN SIZE
T . urfll 1T 4 =1 IR L L L L L wp w w, DISTRIBUTION
5z A IR EREE kPa)l o @ & (%)
wolg DESCRIPTION HAMEEEREE E X FIELD SHEAR (kPa®® Lab Shear (kPa
gl z|go| A mspeT(y © DCPT WATER CONTENT (%)
s © 0 20 40 60 80 100 20 40 60 GR SA S| CL
i NORGANCIS, roots, black _ Soil descriptions are
- SAND, some Silt, brown AST - based on field visual
] - observation only.
1 4 SAND, Silty, grey ss2 | 14 1 |- Soil descriptions
] o should be verified by
7 - laboratory testing.
- SS3 | 32 -
2 2 |-
_ ss4 | 23 _
3 3l
_ ss5| 3 -
4 B SILT, Sandy, grey sss | 10 4 B
7 SILT, trace Sand, grey -
- ss7 | 4 -
5 5 |-
_ ss8 | 6 _
6 SILT and CLAY, grey 61
i ss9 | 3 B
7 . SILT, some Clay, grey ss1o| 4 7 -
. Ss11| 6 -
8 - 8 |-
_ ss12| 7 _
9 9l
B SS13| 4 B
10 ss14| 4 10[-
7] SAND, Silty, grey ss1s| s -
11 11|~
- SAND, trace Silt, grey -
| ss16| 12 _
12- 12
i SS17| 25 - >
13 ss18| 12 13- l/
] - rock fragments in split spoon $S19| >50 -
14 End of Borehole @ 13.75 m. 14—
B Split spoon refusal. -
SAMPLE TYPE LEGEND NOTES:
TBT Engineering Limited AS  Auger Sample
1918 Yonge Street SS  Split Spoon Sample
Thunder Bay, Ontario P7E 6T9 TW  70mm Thin Wall Tube
CC Concrete C
PH: 807-624-5160 CC  Conerete Core ENCLOSURE 5
FX: 807-624-5161 PS Ponar Sample
Email: tbte@tbte.ca CB  Core Barrel
Web: www.thte.ca e f\g:f;afta&'i': PAGE 1 OF 1




01A-2 STANDARD BH 14-035 TREASURY METALS DRYDEN.GPJ TBT.GDT 14/4/16

LOG OF BOREHOLE 14-06

TBT REF. No.: 14-035

SURFACE ELEV.: metres

CLIENT: Treasury Metals Incorporated COORDINATES: UTM 15 N 5512942 E 528957
PROJECT: Goliath Project EQUIPMENT: HS Auger
LOCATION:  Tree Nursery Road DIAMETER: 80mm ID
Dryden, Ontario DATE: 2014 March 26
SOIL PROFILE SAMPLES | CPT (kPa) NATURAL REMARKS
L'I_J 1) Llj PLASTIC MOISTURE LIQUID
5|& n |25 5 300 600 900 1200 1500 [“MT  conrent  LMIT GRAIN SIZE
| g wlzE| 3 . . . . : W w w, DISTRIBUTION
5z A IR EREE kPa)l o @ & (%)
wo| g DESCRIPTION AFIEEREREE B| X FIELD SHEAR (kPap Lab Shear (kPa
gl z|go| A mspeT(y © DCPT WATER CONTENT (%)
s © 0 20 40 60 80 100 20 40 60 GR SA S| CL
. NORGANICS, black - Soil descriptions are
s SAND, some Silt, black AST - based on field visual
] - observation only.
1 4 SAND, trace Silt, brown ss2 | 11 1 |- Soil descriptions
B - should be verified by
7 - laboratory testing.
- sS3 | 10 -
2 1 2 |-
_ ss4| 9 _
3 3l
| SILT and CLAY, trace sand, _
B layered SSs | 2 -
7] - red clay and grey silt layers -
4 4 |-
N CLAY and SILT, layered -
5 i - dark grey clay and light grey SSe | 1 5 |-
m silt layers -
6 6|
. CLAY, grey ss7 | 3 -
[ s % Remold shear vane
B - test =4 KPa
7 SILT, some Clay and Sand, -
8 i layered, grey Ss8 | 6 8 _
9 9|
B SS9 | 14 B
10+ End of Borehole @ 9.9 m. 10~
i Auger refusal. _
11 1|
12 12-
13 13-
14 14|~
SAMPLE TYPE LEGEND NOTES:
TBT Engineering Limited AS  Auger Sample
1918 Yonge Street SS  Split Spoon Sample
Thunder Bay, Ontario P7E 6T9 TW  70mm Thin Wall Tube
CC  Concrete C
PH: 807-624-5160 G Rock oo ENCLOSURE 6
FX: 807-624-5161 PS Ponar Sample
Email: tbte@tbte.ca CB  Core Barrel
Web: www.thte.ca e f\g:f;afta&'i': PAGE 1 OF 1




01A-2 STANDARD BH 14-035 TREASURY METALS DRYDEN.GPJ TBT.GDT 14/4/16

LOG OF BOREHOLE 14-07A

TBT REF. No.: 14-035
CLIENT: Treasury Metals Incorporated

SURFACE ELEV.: metres
COORDINATES: UTM 15 N 5512321 E 529150

PROJECT: Goliath Project EQUIPMENT: HS Auger
LOCATION:  Tree Nursery Road DIAMETER: 80mm ID
Dryden, Ontario DATE: 2014 March 27
SOIL PROFILE SAMPLES | CPT (kPa) NATURAL REMARKS
|-|'_J 1) Llj PLASTIC MOISTURE LIQUID
5|& n |25 5 300 600 900 1200 1500 [“MT  conrent  LMIT GRAIN SIZE
T il 1T w (=g 3 L L L L L We w w, DISTRIBUTION
E o sl ad| 328 = kPa)l ¢ @ 4 %)
wo| g DESCRIPTION AFIEEREREE B| X FIELD SHEAR (kPap Lab Shear (kPa
gl z|go| A mspeT(y © DCPT WATER CONTENT (%)
s © 0 20 40 60 80 100 20 40 60 GR SA SI CL
. NORGANICS, black - Soil descriptions are
- SAND, trace Silt, brown AST - based on field visual
B B observation only.
4 ] ----- _ Soil descriptions
1 1
i - grey ssz | 13 - should be verified by
7 - laboratory testing.
- SS3 | 17 -
2 2 |-
_ ss4 | 7 _
3 3l
| SILT and CLAY, trace Sand, _
i grey SS5 | 4 B
4 N 4 -
7] CLAY, Silty, layered, grey sss | o -
5 5 |-
_ _ x
B B Remold shear vane
6 - 6 |- test =4 KPa
B ss7| o N
7 as %
- - Remold shear vane
7] - test = 9 KPa
- ss8 | 9 -
8 - 8 |-
i - % Remold shear vane
9 - 9 |- test = 37 KPa
B sSs9 | 2 ~
10 10]- %
- - Remold shear vane
7] B test = 9 Kpa
| SS10A| 17 _
117 Clay, Silty, some gravel and - SS10B M- Rock fragments in
| rock fragments, grey ) _ split spoon sample
B - (SS10B)
127 SS11] >50 12-
N End of Borehole @ 12.3 m. -
i Spoon and auger refusal. -
13 13-
14 14|~
SAMPLE TYPE LEGEND NOTES:
TBT Engineering Limited AS  Auger Sample
1918 Yonge Street SS  Split Spoon Sample

Thunder Bay, Ontario P7E 6T9 TW  70mm Thin Wall Tube

CC Concrete Core

PH: 807-624-5160 RC  Rock Core
FX: 807-624-5161 PS Ponar Sample
Email: tbte@tbte.ca CB  Core Barrel

HS Hiller Sample

Web: www.thte.ca AC Asphalt Core

ENCLOSURE 7

PAGE 1 OF 1




01A-2 STANDARD BH 14-035 TREASURY METALS DRYDEN.GPJ TBT.GDT 14/4/16

LOG OF BOREHOLE 14-08

TBT REF. No.: 14-035

SURFACE ELEV.: metres

CLIENT: Treasury Metals Incorporated COORDINATES: UTM 15 N 5511549 E 528132
PROJECT: Goliath Project EQUIPMENT: HS Auger
LOCATION:  Tree Nursery Road DIAMETER: 80mm ID
Dryden, Ontario DATE: 2014 April 2
SOIL PROFILE SAMPLES | CPT (kPa) NATURAL REMARKS
L.I_J 1) Llj PLASTIC MOISTURE LIQUID
el % o <3| 5 300 600 900 1200 1500  [-MT  content  LMIT GRAIN SIZE
T . 9l a |22 3 1 1 1 1 1 w w w DISTRIBUTION
SR 1zl g 32|gg]| = kPa)l ¢ o 4 %)
Wl DESCRIPTION (el = | 3 3| &| x FIELD SHEAR (kPaj® Lab Shear (kPa
% 4 z|go &l m spr(v) © DCPT WATER CONTENT (%)
s © 0 20 40 60 80 100 20 40 60 GR SA S| CL
. NORGANICS, black / - Soil descriptions are
B CLAY, brown and grey AST - based on field visual
B B observation only.

] _ Soil descriptions
1 Ssz| 4 T should be verified by
. - >>X laboratory testing.

5 ] ss3| 5 5|
1 - % Shear vanes
i ss4| 6 _ attempted at 1.35 m,
m - >>% 21mand2.85m,
3 3 |- vane refused when
B SS5 | 5 - pushing
4 N 4 -
7] CLAY and SILT, layered, grey sss | 4 B
5 51
B B >% Remold shear vane
6 - 6 |- test = 47 KPa
| Clay, grey _
7 ] 7 - »
B - Remold shear vane
7] SS7 | 3 - test = 12 KPa
E ss8 | 2 B
8 8 |-
Bl - >R No shear of vane
9 - 9 during test.
i End of Borehole @ 9.0 m. _
B Auger refusal. -
10-] 10
11 11|-
12 12-
13- 13-
14-] 14]-
SAMPLE TYPE LEGEND NOTES:
TBT Engineering Limited AS  Auger Sample
1918 Yonge Street SS  Split Spoon Sample
Thunder Bay, Ontario P7E 6T9 TW  70mm Thin Wall Tube
cC C te C
PH: 807-624-5160 CC  Conerete Core ENCLOSURE 8
FX: 807-624-5161 PS Ponar Sample
Email: tbte@tbte.ca CB  Core Barrel
Web: www.thte.ca ":g Q'S':fr:aia&'?': PAGE 1 OF 1




01A-2 STANDARD BH 14-035 TREASURY METALS DRYDEN.GPJ TBT.GDT 14/4/16

LOG OF BOREHOLE 14-09A

TBT REF. No.: 14-035

SURFACE ELEV.: metres

CLIENT: Treasury Metals Incorporated COORDINATES: UTM 15 N 5511570 E 528374
PROJECT: Goliath Project EQUIPMENT: HS Auger
LOCATION:  Tree Nursery Road DIAMETER: 80mm ID
Dryden, Ontario DATE: 2014 April 2
SOIL PROFILE SAMPLES | CPT (kPa) NATURAL REMARKS
L'I_J 1) Llj PLASTIC MOISTURE LIQUID
el % o <3| 5 300 600 900 1200 1500  [-MT  content  LMIT GRAIN SIZE
T . 9l a |22 3 1 1 1 1 1 w w w DISTRIBUTION
Elz szl |23 |28| = kPa) ¢ @ 4 %)
wo| g DESCRIPTION (el = | 33 B| X FIELD SHEAR (kPap Lab Shear (kPa
% 4 z |zo| & msprn) © DCPT WATER CONTENT (%)
s © 0 20 40 60 80 100 20 40 60 GR SA S| CL
. IN\ORGANICS, black / - Soil descriptions are
B CLAY, brown and grey AS1 - based on field visual
B B observation only.

] _ Soil descriptions
1 Ssz| 6 T should be verified by
7 - laboratory testing.

2 SS3 | 6 2 |- =¥ Remold shear vane

- - test = 70 KPa
_ ss4 | 7 _
3 : 3l
| CLAY and SILT, red clay with _
B grey silt seams -
4 N 4 -
7] CLAY and SILT, layered, grey sss | s B
5 5 |-
6 6|
B SS6 | 1 N
7 as
- - % Remold shear vane
B - test = 44 KPa
* SAND, SILT, and CLAY, grey [ - L
- % ss7| 6 -
8 ¢ 8 |-
§ 7 -
_ é _
9 9 |-
i End of Borehole @ 7.5 m. -
B Auger refusal. -
10- 10
11+ 1|~
12- 12
13- 13-
14- 14)-
SAMPLE TYPE LEGEND NOTES:
TBT Engineering Limited AS  Auger Sample
1918 Yonge Street SS  Split Spoon Sample
Thunder Bay, Ontario P7E 6T9 TW  70mm Thin Wall Tube
CC Concrete C
PH: 807-624-5160 G Rock oo ENCLOSURE 9
FX: 807-624-5161 PS Ponar Sample
Email: tbte@tbte.ca CB  Core Barrel
Web: www.thte.ca e f\g:f;afta&'i': PAGE 1 OF 1




01A-2 STANDARD BH 14-035 TREASURY METALS DRYDEN.GPJ TBT.GDT 14/4/16

LOG OF BOREHOLE 14-10A

TBT REF. No.: 14-035
CLIENT: Treasury Metals Incorporated
PROJECT: Goliath Project

SURFACE ELEV.: metres
COORDINATES: UTM 15 N 5511168 E 527763
EQUIPMENT: HS Auger

LOCATION:  Tree Nursery Road DIAMETER: 80mm ID
Dryden, Ontario DATE: 2014 April 3
SOIL PROFILE SAMPLES | CPT (kPa) NATURAL REMARKS
L w PLASTIC LIQUID
= 2 a MOISTURE
5| % o <3| 5 300 600 900 1200 1500  [-MT  content  LMIT GRAIN SIZE
T il 1T u1zE| B L L L L L We w w, DISTRIBUTION
Elz 13| ¥ | 2]ga]| = kPa)l ¢ o 4 (%)
Wl DESCRIPTION 'E(_: el z | g 3 3| &| x FIELD SHEAR (kPaj® Lab Shear (kPa
gl z |zo| & msprn) © DCPT WATER CONTENT (%)
s © 0 20 40 60 80 100 20 40 60 GR SA S| CL
i FILL - SAND, some Gravel, &Y. _ Soil descriptions are
- occasional cobbles 500 AS1 - based on field visual
] 1 - observation only.
1 1 S AS2 11~ Soil descriptions
R ae (Y - should be verified by
7 End of Borehole @ 1.35 m. - laboratory testing.
] Auger refusal. - Borehole location
2 2 |- appears to be on an
- - old access road.
3 3l
4 N 4 -
5 5|
6 6|
7 as
8 - 8 |-
9 9l
10- 10
11+ 1|~
12- 12
13- 13-
14- 14)-
SAMPLE TYPE LEGEND NOTES:
TBT Engineering Limited AS  Auger Sample
1918 Yonge Street SS  Split Spoon Sample

Thunder Bay, Ontario P7E 6T9 TW  70mm Thin Wall Tube
CC Concrete Core

PH: 807-624-5160 RC  Rock Core
FX: 807-624-5161 PS Ponar Sample
Email: tbte@tbte.ca CB  Core Barrel

HS Hiller Sample

Web: www.thte.ca AC Asphalt Core

ENCLOSURE 10

PAGE 1 OF 1




01A-2 STANDARD BH 14-035 TREASURY METALS DRYDEN.GPJ TBT.GDT 14/4/16

LOG OF BOREHOLE 14-11

TBT REF. No.: 14-035

SURFACE ELEV.: metres

CLIENT: Treasury Metals Incorporated COORDINATES: UTM 15 N 5512098 E 529026
PROJECT: Goliath Project EQUIPMENT: HS Auger
LOCATION:  Tree Nursery Road DIAMETER: 80mm ID
Dryden, Ontario DATE: 2014 March 30
SOIL PROFILE SAMPLES | CPT (kPa) NATURAL REMARKS
L'I_J 1) Llj PLASTIC MOISTURE LIQUID
5|& n |25 5 300 600 900 1200 1500 [“MT  conrent  LMIT GRAIN SIZE
T . urfll 1T 4 =1 IR L L L L L wp w w, DISTRIBUTION
E o sl ad| 328 = kPa)l ¢ @ 4 %)
wo| g DESCRIPTION AFIEEREREE B| X FIELD SHEAR (kPap Lab Shear (kPa
gl z|go| A mspeT(y © DCPT WATER CONTENT (%)
s © 0 20 40 60 80 100 20 40 60 GR SA S| CL
_ ORGANICS, black L = _ Soil descriptions are
B SAND, brown ; AST - - based on field visual
7 = B observation only.
i SILT, some Sand and Clay, = B Soil descriptions
1 = 1
N grey szl 01 5 L should be verified by
h = - laboratory testing.
N CLAY, grey = -
| SS3| 0 H a
2 ] = 21" Standpipe installed
] ssa| o | B - % to2.9m.
B H - Remold shear vane
3 3 |- test = 3 KPa
N sss |0 . x Remold shear vane
_ - test = 4 KPa
4 4 |- %
B - Remold shear vane
_ - test = 4 KPa
- SS6 | 1
5 5 |-
_ _ X
B B Remold shear vane
6 - 6 |- test =4 KPa
| CLAY, reddish grey _
i ss7| o -
7 as %
- - Remold shear vane
B _ - test = 20 KPa
7 CLAY, some Silt layers, grey -
- ss8 | 2 -
8 - 8 |-
4 _ X
i - Remold shear vane
9 9 |- test =11 KPa
_ ss9 | 3 -
10- 10
- - > Remold shear vane
7] B test = 44 KPa
1 [CrAY, SILT, SAND and jm ssto| 10 -
11 GRAVEL : i
i End of Borehole @ 11.1 m. -
- Spoon refusal. -
12 12—
13- 13-
14 14|~
SAMPLE TYPE LEGEND NOTES:
TBT Engineering Limited AS  Auger Sample
1918 Yonge Street SS  Split Spoon Sample
Thunder Bay, Ontario P7E 6T9 TW  70mm Thin Wall Tube
CC Concrete C
PH: 807-624-5160 G ponorere Sore ENCLOSURE 11
FX: 807-624-5161 PS Ponar Sample
Email: tbte@tbte.ca CB  Core Barrel
Web: www.thte.ca e f\g:f;afta&'i': PAGE 1 OF 1




01A-2 STANDARD BH 14-035 TREASURY METALS DRYDEN.GPJ TBT.GDT 14/4/16

LOG OF BOREHOLE 14-12

TBT REF. No.: 14-035

SURFACE ELEV.: metres

CLIENT: Treasury Metals Incorporated COORDINATES: UTM 15 N 5512093 E 528978
PROJECT: Goliath Project EQUIPMENT: HS Auger
LOCATION:  Tree Nursery Road DIAMETER: 80mm ID
Dryden, Ontario DATE: 2014 March 30
SOIL PROFILE SAMPLES | CPT (kPa) NATURAL REMARKS
L'I_J 1) Llj PLASTIC MOISTURE LIQUID
5| % o <3| 5 300 600 900 1200 1500  [-MT  content  LMIT GRAIN SIZE
T . 9 lw a |22 3 1 1 ! L L w w w DISTRIBUTION
B slelE| 3|22 = kPa)l ¢ @ 4 )
wo| g DESCRIPTION (el = | 33 B| X FIELD SHEAR (kPap Lab Shear (kPa
% 4 z|go &l m spr(v) © DCPT WATER CONTENT (%)
s © 0 20 40 60 80 100 20 40 60 GR SA SI CL
. NORGANICS, black - Soil descriptions are
1 SAND, brown AS1 - based on field visual
] - observation only.
1 4 CLAY, some Sand and Silt ss2 | 3 1 |- Soil descriptions
i seams, brown and grey - should be verified by
h - laboratory testing.
N CLAY and SILT, layered, grey -
5 and brown Ss3 | 3 M
B sS4 8 B % Soil did not shear on
3 3 |- shear vane test.
N sso | 4 - > Remold shear vane
i - test = 33 KPa
4 4 |-
B - % Remold shear vane
B - test = 58 KPa
7 CLAY and SILT, layered, grey -
- Ss6 | 2 -
5 5 |-
_ - X
B B Remold shear vane
6 - 6 |- test = 14 KPa
] ss7| o n
7 - . o
- - Remold shear vane
7] - test = 23 KPa
- ss8 | 1
8 - 8 |-
i - % Vane refused
9 9 |-
. CLAY, SILT, SAND and % i -
i \GRAVEL, grey _
10 End of Borehole @ 9.6 m. 10]-
7] Spoon refusal. -
11+ 1|~
12- 12
13- 13-
14 14|~
SAMPLE TYPE LEGEND NOTES:
TBT Engineering Limited AS  Auger Sample
1918 Yonge Street SS  Split Spoon Sample
Thunder Bay, Ontario P7E 6T9 TW  70mm Thin Wall Tube
CC C te Ci
PH: 807-624-5160 G ponorere Sore ENCLOSURE 12
FX: 807-624-5161 PS Ponar Sample
Email: tbte@tbte.ca CB  Core Barrel
Web: www.thte.ca e f\g:f;afta&'i': PAGE 1 OF 1




01A-2 STANDARD BH 14-035 TREASURY METALS DRYDEN.GPJ TBT.GDT 14/4/16

LOG OF BOREHOLE 14-13

TBT REF. No.: 14-035

SURFACE ELEV.: metres

CLIENT: Treasury Metals Incorporated COORDINATES: UTM 15 N 5512121 E 528957
PROJECT: Goliath Project EQUIPMENT: HS Auger
LOCATION:  Tree Nursery Road DIAMETER: 80mm ID
Dryden, Ontario DATE: 2014 March 31
SOIL PROFILE SAMPLES | CPT (kPa) NATURAL REMARKS
L'I_J 1) Llj PLASTIC MOISTURE LIQUID
el % o <3| 5 300 600 900 1200 1500  [-MT  content  LMIT GRAIN SIZE
T . Slu 4 =1 IR L L L L L wp w w, DISTRIBUTION
E | Tlel e |23]25] ¢z () [ S — o6
wo| g DESCRIPTION AFIEEREREE B| X FIELD SHEAR (kPap Lab Shear (kPa
gl z|go &l m spr(v) © DCPT WATER CONTENT (%)
s © 0 20 40 60 80 100 20 40 60 GR SA S| CL
i NORGANICS, black / _ Soil descriptions are
B - based on field visual
_ AS1 _ .
observation only.
1 i CLAY and SILT, layered, ss2 | 1 1 B Soil descriptions
i brown and grey B should be verified by
7 - laboratory testing.
— SS3 3 - >>R
2 2 |- Remold shear vane
i - test =7 KPa
B sS4l 2 B % Remold shear vane
3 3 |- test = 44 KPa
Bl CLAY, grey SS5 | 3 - >>X
N - Remold shear vane
Bl - test = 28 KPa
4 : 4 : >>R
N CLAY, reddish grey -
E ss6 | 3 -
5 5 |-
B - Remold shear vane
7] B % test = 14 KPa
6 - CLAY and SILT, layered, grey 6|
B ’ ’ Ss7 | 2 _
7 ] . «
B - Remold shear vane
7] - test =11 KPa
E ss8 | 1
8 8 |-
Bl - >R Remold shear vane
9 - , 9 |- test = 20 KPa
i SAND, trace Silt, grey _
i ss9| 5 B
_ End of Borehole @ 9.6 m. _ Client instructed
10 Refusal not achieved. 10— TBTE to cease
7] - drilling this borehole
| _ at 9.0m if refusal
. - was not achieved.
11 11|~
12 12-
13- 13-
14-] 14]-
SAMPLE TYPE LEGEND NOTES:
TBT Engineering Limited AS  Auger Sample
1918 Yonge Street SS  Split Spoon Sample
Thunder Bay, Ontario P7E 6T9 TW  70mm Thin Wall Tube
cC C te C
PH: 807-624-5160 G ponorere Sore ENCLOSURE 13
FX: 807-624-5161 PS  Ponar Sample
Email: tbte@tbte.ca CB  Core Barrel
Web: www.tbte.ca e f\g:f;afta&'i': PAGE 1 OF 1




01A-2 STANDARD BH 14-035 TREASURY METALS DRYDEN.GPJ TBT.GDT 14/4/16

LOG OF BOREHOLE 14-14

TBT REF. No.: 14-035

SURFACE ELEV.: metres

CLIENT: Treasury Metals Incorporated COORDINATES: UTM 15 N 5512062 E 528933
PROJECT: Goliath Project EQUIPMENT: HS Auger
LOCATION:  Tree Nursery Road DIAMETER: 80mm ID
Dryden, Ontario DATE: 2014 March 31
SOIL PROFILE SAMPLES | CPT (kPa) NATURAL REMARKS
L'I_J 1) Llj PLASTIC MOISTURE LIQUID
el % o 28] & 300 600 900 1200 1500  [-MT  content  LMIT GRAIN SIZE
| . 9l i I I I L L W, w W DISTRIBUTION
E |z izl el 2|ge5]| = (kPa)| o PS N %)
Wl DESCRIPTION 'E(_: el z | g 3 3| &| x FIELD SHEAR (kPaj® Lab Shear (kPa
gl z|go &l m ser(v) © DCPT WATER CONTENT (%)
* © 0 20 40 60 80 100 20 40 60 GR SA SI CL
i ORGANICS, black N - Soil descriptions are
s 1, o AST - based on field visual
B ] B observation only.
1 | ----- NI - Soil descriptions
14 ss2| 2 1|~ puo
i - frozen K - should be verified by
h C - laboratory testing.
N CLAY, grey -
- SS3 | 2 —
2 2 |-
B sS4l 2 B % Remold shear vane
3 - 3 |- test = 65 KPa
| CLAY, some Silt seams, grey _
_| SS5 3 _ >>xX
Remold shear vane
i - test = 23 KPa
4 4 |-
7] CLAY, reddish grey sss | o *'
5 51
_ _ X
6 6|
. CLAY, grey ss7 | 1 :l
7 - as %
- - Remold shear vane
7] - test = 9 KPa
- ss8 | 1 -
8 - 8 |-
i - % Remold shear vane
| _ test = 70 KPa
9 ] KSILT and SAND, some Clay A8 SS9 [ 550 9
N End of Borehole @ 9.15 m. -
i Spoon refusal. -
10 10—
11+ 1|~
12- 12
13- 13-
14- 14)-
SAMPLE TYPE LEGEND NOTES:
TBT Engineering Limited AS  Auger Sample
1918 Yonge Street SS  Split Spoon Sample
Thunder Bay, Ontario P7E 6T9 TW  70mm Thin Wall Tube
CC C te Ci
PH: 807-624-5160 CC  Conerete Core ENCLOSURE 14
FX: 807-624-5161 PS Ponar Sample
Email: tbte@tbte.ca CB  Core Barrel
Web: www.thte.ca e f\g:f;afta&'i': PAGE 1 OF 1




01A-2 STANDARD BH 14-035 TREASURY METALS DRYDEN.GPJ TBT.GDT 14/4/16

LOG OF BOREHOLE 14-15

TBT REF. No.: 14-035

SURFACE ELEV.: metres

CLIENT: Treasury Metals Incorporated COORDINATES: UTM 15 N 5511938 E 528962
PROJECT: Goliath Project EQUIPMENT: HS Auger
LOCATION:  Tree Nursery Road DIAMETER: 80mm ID
Dryden, Ontario DATE: 2014 March 29
SOIL PROFILE SAMPLES | CPT (kPa) NATURAL REMARKS
L'I_J 1) Llj PLASTIC MOISTURE LIQUID
el % o 28] & 300 600 900 1200 1500  [-MT  content  LMIT GRAIN SIZE
| . 9l i I I I L L W, w W DISTRIBUTION
E |z izl el 2|ge5]| = (kPa)| o PS N %)
Wl DESCRIPTION 'E(_: el z | g 3 3| &| x FIELD SHEAR (kPaj® Lab Shear (kPa
gl z|go &l m spr(v) © DCPT WATER CONTENT (%)
s © 0 20 40 60 80 100 20 40 60 GR SA S| CL
i ORGANICS, frozen, black N _ Soil descriptions are
B AST - based on field visual
] - observation only.
1 4 SAND, some ORGANICS, ss2 | 2 1 |- Soil descriptions
i trace Silt, grey - should be verified by
7 - laboratory testing.
B ss3| 5 -
2 2 |-
B CLAY, reddish grey, -
7] occasional Silt seams Ss41 0 -
3 3 |-
N Sss 0 - X Remold shear vane
Bl - test =5 KPa
4 4 |- xR
B - Remold shear vane
7] - test =7 KPa
E ss6| 0 A
5 5 |-
] - x
B B Remold shear vane
6 - 6 |- test = 5 KPa
] ss7| o -
7 7| X
B - Remold shear vane
7] - test = 15 KPa
E ss8 | 1
8 8 |-
] _ %
Bl - Remold shear vane
9 - 9 |- test = 8 KPa
i SILT, grey -
_ ss9 | 12 B
10-] 10
7] SILT, some Clay seams, grey ssto| 2 B
11 11|~
12 12-
5 CLAY. grey ss11l 1 7
13- 13- e
B - Remold shear vane
7] - test = 14 KPa
E ss12| 1 R |
14 14|~
] - %
i _ Remold shear vane
SAMPLE TYPE LEGEND NOTES:
TBT Engineering Limited AS  Auger Sample
1918 Yonge Street SS  Split Spoon Sample
Thunder Bay, Ontario P7E 6T9 TW  70mm Thin Wall Tube
cC C te C
PH: 807-624-5160 G ponorere Sore ENCLOSURE 15
FX: 807-624-5161 PS Ponar Sample
Email: tbte@tbte.ca CB  Core Barrel
Web: www.tbte.ca e f\g:f;afta&'i': PAGE 1 OF 2




01A-2 STANDARD BH 14-035 TREASURY METALS DRYDEN.GPJ TBT.GDT 14/4/16

LOG OF BOREHOLE 14-15

TBT REF. No.: 14-035

SURFACE ELEV.: metres

CLIENT: Treasury Metals Incorporated COORDINATES: UTM 15 N 5511938 E 528962
PROJECT: Goliath Project EQUIPMENT: HS Auger
LOCATION:  Tree Nursery Road DIAMETER: 80mm ID
Dryden, Ontario DATE: 2014 March 29
SOIL PROFILE SAMPLES | CPT (kPa) NATURAL REMARKS
|-'|_J 1) Llj PLASTIC MOISTURE LIQUID
5|& n |25 5 300 600 900 1200 1500 [“MT  conrent  LMIT GRAIN SIZE
| g wlzE| 3 . . . . : W w w, DISTRIBUTION
E o sl ad| 328 = kPa)l ¢ @ 4 %)
wo| g DESCRIPTION AFIEEREREE B| X FIELD SHEAR (kPap Lab Shear (kPa
Ele z| 2o B wmsery © DCPT WATER CONTENT (%)
s © 9 20 40 60 80 100 20 40 60 GR SA S| CL
i SILT, grey ss13| 1 - test = 16 KPa
161 16
i SILT and CLAY, layered, grey ss1a| 2 -
17 17—
B B % No soil shear on
18- 18- vane test.
_ ss15| 13 -
4 End of Borehole @ 18.6 m. _
19 Spoon refusal. 19—
20 20~
21 21|
22 29
23] 23
24- 24
25 25~
261 26~
27 271
28] 28|
29 29
SAMPLE TYPE LEGEND NOTES:
TBT Engineering Limited AS  Auger Sample
1918 Yonge Street SS  Split Spoon Sample

Thunder Bay, Ontario P7E 6T9
PH: 807-624-5160
FX: 807-624-5161
Email: tbte@tbte.ca
Web: www.tbte.ca

70mm Thin Wall Tube
Concrete Core

Rock Core

Ponar Sample

Core Barrel

Hiller Sample

Asphalt Core

W
CcC
RC
PS

CB
HS

AC

ENCLOSURE 16

PAGE 2 OF 2




01A-2 STANDARD BH 14-035 TREASURY METALS DRYDEN.GPJ TBT.GDT 14/4/16

LOG OF BOREHOLE 14-17

TBT REF. No.: 14-035

CLIENT: Treasury Metals Incorporated

PROJECT: Goliath Project

SURFACE ELEV.: metres

COORDINATES: UTM 15 N 5512879 E 528077

EQUIPMENT: HS Auger

LOCATION:  Tree Nursery Road DIAMETER: 80mm ID
Dryden, Ontario DATE: 2014 March 28
SOIL PROFILE SAMPLES | CPT (kPa) NATURAL REMARKS
L w PLASTIC LIQUID
= 2 - MOISTURE
5|& n |25 5 300 600 900 1200 1500 [“MT  conrent  LMIT GRAIN SIZE
T S|y a |22 3 1 1 1 1 1 W, w W, DISTRIBUTION
|2 sla| | 2]eg| = kPa) o @ & (%)
Wl DESCRIPTION (el = | 3 3| &| x FIELD SHEAR (kPaj® Lab Shear (kPa
% 4 z|go| A mspeT(y © DCPT WATER CONTENT (%)
s © 0 20 40 60 80 100 20 40 60 GR SA SI CL
i ORGANICS, black N - Soil descriptions are
s 1, o AST - based on field visual
] ] - observation only.
1 4 SAND, trace Silt, brown ss2 | o 1 |- Soil descriptions
B - should be verified by
h - laboratory testing.
N CLAY, some Silt, grey -
- SS3 | 2 —
2 2 |-
7] SS4 | >50 - %
B SAND, some Clay, Silt and 2l — Remold shear vane
3 Gravel, grey /— 3 |- test = 9 KPa
] End of Borehole @ 2.7 m. -
i Auger refusal. B
4 4l
5 5|
6 6|
7 as
8 8 |-
9 9l
10- 10
11+ 1|~
12- 12
13- 13-
14 14|~
SAMPLE TYPE LEGEND NOTES:
TBT Engineering Limited AS  Auger Sample
1918 Yonge Street SS  Split Spoon Sample
Thunder Bay, Ontario P7E 6T9 TW  70mm Thin Wall Tube
CC Concrete C
PH: 807-624-5160 G ponorere Sore ENCLOSURE 17
FX: 807-624-5161 PS Ponar Sample
Email: tbte@tbte.ca CB  Core Barrel
. HS  Hiller Sample PAGE 1 OF 1
Web: www.thte.ca AC Asphalt Core




01A-2 STANDARD BH 14-035 TREASURY METALS DRYDEN.GPJ TBT.GDT 14/4/16

LOG OF BOREHOLE 14-18

TBT REF. No.: 14-035

SURFACE ELEV.: metres

CLIENT: Treasury Metals Incorporated COORDINATES: UTM 15 N 5512748 E 528151
PROJECT: Goliath Project EQUIPMENT: HS Auger
LOCATION:  Tree Nursery Road DIAMETER: 80mm ID
Dryden, Ontario DATE: 2014 March 28
SOIL PROFILE SAMPLES | CPT (kPa) NATURAL REMARKS
L'I_J 1) Llj PLASTIC MOISTURE LIQUID
el % o <3| 5 300 600 900 1200 1500  [-MT  content  LMIT GRAIN SIZE
- 9| w w2 3 L L I ! ! w, w w, DISTRIBUTION
Elz szl |23 |28| = kPa) ¢ @ 4 %)
wolg DESCRIPTION AR _<>‘ 33 E X FIELD SHEAR (kPa®® Lab Shear (kPa .
Ele z |zo| & msprn) © DCPT WATER CONTENT (%)
* © 0 20 40 60 80 100 20 40 60 GR SA SI CL
i ORGANICS, black e - Soil descriptions are
N SAND, trace Silt, brown AS1 - based on field visual
B B observation only.
1 i CLAY and SILT, layered, grey sso | 7 1 - Soil descriptions
B - should be verified by
7 - laboratory testing.
- ss3| 8 -
2 2 |-
f SILT, trace Sand and Clay, ss4 | =50 -
BN -
3 End of Borehole @ 2.7 m. 3 |-
B Auger refusal. -
4 N 4 -
5 5|
6 6|
7 as
8 - 8|
9 9|
10 10]-
11 1|
12 12-
13 13-
14 14|~
SAMPLE TYPE LEGEND NOTES:
TBT Engineering Limited AS  Auger Sample
1918 Yonge Street SS  Split Spoon Sample
Thunder Bay, Ontario P7E 6T9 TW  70mm Thin Wall Tube
CC Concrete C
PH: 807-624-5160 G ponorere Sore ENCLOSURE 18
FX: 807-624-5161 PS Ponar Sample
Email: tbte@tbte.ca CB  Core Barrel
Web: www.thte.ca e f\g:f;afta&'i': PAGE 1 OF 1




01A-2 STANDARD BH 14-035 TREASURY METALS DRYDEN.GPJ TBT.GDT 14/4/16

LOG OF BOREHOLE 14-19

TBT REF. No.: 14-035

SURFACE ELEV.: metres

CLIENT: Treasury Metals Incorporated COORDINATES: UTM 15 N 5512845 E 528233
PROJECT: Goliath Project EQUIPMENT: HS Auger
LOCATION:  Tree Nursery Road DIAMETER: 80mm ID
Dryden, Ontario DATE: 2014 March 28
SOIL PROFILE SAMPLES | CPT (kPa) NATURAL REMARKS
L'I_J 1) Llj PLASTIC MOISTURE LIQUID
5|& n |25 5 300 600 900 1200 1500 [“MT  conrent  LMIT GRAIN SIZE
T . urfll 1T 4 =1 IR L L L L L wp w w, DISTRIBUTION
5z A IR EREE kPa)l o @ & (%)
wo| g DESCRIPTION AFIEEREREE B| X FIELD SHEAR (kPap Lab Shear (kPa
Ele z |zo| & msprn) © DCPT WATER CONTENT (%)
s © 0 20 40 60 80 100 20 40 60 GR SA S| CL
i ORGANICS and SAND, N - Soil descriptions are
s brown 1, o AST - based on field visual
i CLAY and SILT, layered, grey - observation only.
1 ss2 | 7 1= Soil descriptions
B - should be verified by
7 - laboratory testing.
2 Ss3 | 1 2 |- =¥ No soil shear on
B - vane test.
b CLAY. grey ssa | 3 - ok
B B Remold shear vane
3 3 |- test = 23 KPa
. SS5A| 4 - S>% dsh
n - remold shear vane
. SILT, some Sand and Clay ~ PZ]ljj—}5S%B - teast = 35 KPa
4 End of Borehole @ 3.75 m. 4 |-
i Auger refusal. -
5 5|
6 6|
7 as
8 8 |-
9 9l
10- 10
11+ 1|~
12- 12
13- 13-
14- 14)-
SAMPLE TYPE LEGEND NOTES:
TBT Engineering Limited AS  Auger Sample
1918 Yonge Street SS  Split Spoon Sample
Thunder Bay, Ontario P7E 6T9 TW  70mm Thin Wall Tube
PH: 807-624-5160 RS ponerere Sore ENCLOSURE 19
FX: 807-624-5161 PS Ponar Sample
Email: tbte@tbte.ca CB  Core Barrel
Web: www.thte.ca e f\g:f;afta&'i': PAGE 1 OF 1




01A-2 STANDARD BH 14-035 TREASURY METALS DRYDEN.GPJ TBT.GDT 14/4/16

LOG OF BOREHOLE 14-20

TBT REF. No.: 14-035

SURFACE ELEV.: metres

CLIENT: Treasury Metals Incorporated COORDINATES: UTM 15 N 5513035 E 528118
PROJECT: Goliath Project EQUIPMENT: HS Auger
LOCATION:  Tree Nursery Road DIAMETER: 80mm ID
Dryden, Ontario DATE: 2014 March 28
SOIL PROFILE SAMPLES | CPT (kPa) NATURAL REMARKS
L'I_J 1) Llj PLASTIC MOISTURE LIQUID
el % o 28] & 300 600 900 1200 1500  [-MT  content  LMIT GRAIN SIZE
| . 9l i I I I L L W, w W DISTRIBUTION
E |z izl el 2|ge5]| = (kPa)| o PS N %)
Wl DESCRIPTION 'E(_: el z | g 3 3| &| x FIELD SHEAR (kPaj® Lab Shear (kPa
gl z|go &l m spr(v) © DCPT WATER CONTENT (%)
s © 0 20 40 60 80 100 20 40 60 GR SA S| CL
i ORGANICS, roots, black N _ Soil descriptions are
s 1, o AST - based on field visual
] ] - observation only.
1 4 SAND, trace Slit, brown ss2 | 7 1 |- Soil descriptions
B - should be veriﬁed by
i CLAY and SILT, layered, grey - laboratory testing.
| and brown ss3| s _
2 2 |-
B sS4 8 B % No soil shear in vane
3 3 |- test.
N Sss 3 - >x Remold shear vane
Bl - test = 28 KPa
4 4 |- ®
B - Remold shear vane
7] - test =9 KPa
- Ss6 | 2 —+
5 5 |-
] - x
B B Remold shear vane
6 - 6 |- test = 12 KPa
B ss7 | 3 :+
7 - . o
B - Remold shear vane
7] - test = 12 KPa
- ss8 | 2 -
8 - 8 |-
] _ %
Bl - Remold shear vane
9 - 9 |- test = 22 KPa
_ ss9 | 0 1
10-] 10-
B - Remold shear vane
N = test =5 KPa
N End of Borehole @ 10.5 m. -
i Spoon and auger refusal. -
11 11
12 12-
13- 13-
14 14|~
SAMPLE TYPE LEGEND NOTES:
TBT Engineering Limited AS  Auger Sample
1918 Yonge Street SS  Split Spoon Sample
Thunder Bay, Ontario P7E 6T9 TW  70mm Thin Wall Tube
CC C te Ci
PH: 807-624-5160 G ponorere Sore ENCLOSURE 20
FX: 807-624-5161 PS Ponar Sample
Email: tbte@tbte.ca CB  Core Barrel
Web: www.tbte.ca e f\g:f;afta&'i': PAGE 1 OF 1




01A-2 STANDARD BH 14-035 TREASURY METALS DRYDEN.GPJ TBT.GDT 14/4/16

LOG OF BOREHOLE 14-21

TBT REF. No.: 14-035

SURFACE ELEV.: metres

CLIENT: Treasury Metals Incorporated COORDINATES: UTM 15 N 5512927 E 528282
PROJECT: Goliath Project EQUIPMENT: HS Auger
LOCATION:  Tree Nursery Road DIAMETER: 80mm ID
Dryden, Ontario DATE: 2014 March 28
SOIL PROFILE SAMPLES | CPT (kPa) NATURAL REMARKS
|-|'_J 1) Llj PLASTIC MOISTURE LIQUID
el % o <3| 5 300 600 900 1200 1500  [-MT  content  LMIT GRAIN SIZE
T . Slu u1zE| B L L L L L wp w w, DISTRIBUTION
Elz AR ENEEE: kPa)l o @ —a %)
wo| g DESCRIPTION AR g 33 B| X FIELD SHEAR (kPap Lab Shear (kPa
gl z |zo| & msprn) © DCPT WATER CONTENT (%)
* © 0 20 40 60 80 100 20 40 60 GR SA SI CL
. NORGANICS, black = - Soil descriptions are
N SAND, trace Silt, brown AS1 — - based on field visual
] — - observation only.
1 ss2al 19 | H 1= Soil descriptions
B - = - should be verified by
i SAND, some Silt, grey =528 = - laboratory testing.
N SILT, trace Clay and Sand — - -
- - ss4 | 10 | H -
2 1 - =RRAN
g CLAY and SILT, layered, grey sss | 4 E -
3 3l
B SS6 | 2 B
4 N 4 -
7 SILT, trace Sand, grey -
- ss7| 5 -
5 S |-
N End of Borehole @ 5.1 m. -
i Auger refusal. -
6 6|
7 as
8 - 8|
9 9|
10 10]-
11 1|
12 12-
13 13-
14 14|~
SAMPLE TYPE LEGEND NOTES:
TBT Engineering Limited AS  Auger Sample
1918 Yonge Street SS  Split Spoon Sample
Thunder Bay, Ontario P7E 6T9 TW  70mm Thin Wall Tube
CC  Concrete C
PH: 807-624-5160 G ponorere Sore ENCLOSURE 21
FX: 807-624-5161 PS Ponar Sample
Email: tbte@tbte.ca CB  Core Barrel
Web: www.thte.ca e f\g:f;afta&'i': PAGE 1 OF 1




TBT Enginearing Limited

TBT ENGINEERING LABORATORY
CONSULTING GROUP 711 Harold Cres_, Thunder Bay, ON  P7C 5H8

PH: (807) 624-51682 FAX: (807) 824-5163
E-Mail thte@@ibte.ca

Natural Moisture Content Determination

Client; Treasury Metals TBTE Project No.: 14-048
Client Project No.: Goliath Project Tested By/Date: F. Valela/ April 22, 2014
Froject Description; Tallings Storage Facility Reported By: Forch Valela
Report To: Mark Wheeler Reviewed By, Forch Valela ﬁw

Lab No. BH /TP No. | Sample No. Depth {m) Moisture |Remarks

14-915 BH 3 AS 1 0.5 26.7

14-918 BH 3 852 0.8 20.2

14-917 BH 3 883 1.5 25,7

14-918 BH 3 S5 4 2.3 27.2

14-919 BH 3 885 3.0 22.1

14-920 BH 3 S5 6 4.5 22.3

14-921 BH 4 552 0.8 20.1

14-922 BH 4 SS3 1.5 20.4

14-923 BH 4 554 2.3 21.4

14-824 BH 4 S5 5 3.0 23.3

14-925 BH 4 558 4.5 23.6

14-926 BH 4 8§87 6.0 25.2

14-927 BH4 gs8 7.5 20.9

14-928 BH 5 552 0.8 19.1

14-929 BH & 854 2.3 15.8

14-930 BH § 556 3.8 18.9

14-931 BH S 887 4.5 23.5

14-932 BH S 5SS 8 5.3 19.8

14-833 BH 5 859 6.0 27.0

14-034 BH 5 S5 10 6.8 25.5

14-935 BH 5 5512 8.3 14.1

14-936 BH5 5514 9.8 13.5

14-937 BH 6 SS2 0.8 21.3

14-938 BH & 553 1.6 19.6

14-930 BHG 554 2.3 20.5

14-940 BH 6 585 3.0 21.7

14-941 BH &6 5586 4.5 323

14-942 BH 6 887 6.0 274

14-943 BH 6 8558 7.5 23.3

14-8944 BH & 559 8.0 18.8

14-945 BH 7A 5852 0.8 16.8

14-948 BH 7A SS3 1.5 23.0

14-947 BH 7A 554 2.3 19.5

14-948 BH 7A 885 3.0 25.7

14-948 BH 7A 556 4.5 22,2

14-950 BH 7A 887 6.0 46,2

14-9851 BH 7A 8548 7.5 31.1

RIOSI0-Rev. G603
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TBT Engineering Limited

TBT ENGINEERING LABORATORY

CONSULTING GRQUP 711 Harold Cres., Thunder Bay, ON P7C 5H8
PH: {807} B24-5162 FAX: (807) 624-5163

E-Mail thte@thte ca

Natural Moisture Content Determination

Client: Treasury Metals TBTE Project No.: 14-048

Client Project No.: Goliath Project Tested By/Date; F. Valela / April 22, 2014
Project Description: Tailings Storage Facility Reported By: Forch Yalela L
Report To: Mark Wheeler Reviewed By Forch Valela

Lab No. BH /TP No. | Sample No. Depth (m) Moisture [Remarks

14-952 BH & 582 0.8 26.0
14-953 BH 8 883 1.5 33.0
14-954 BH 8 S§ 4 2.3 35.7
14-9565 BH 8 885 3.0 36.3
14-956 BH 8 8586 4.5 39.2
14-957 BH & S§87 6.0 31.7
14-958 BH 8 858 7.5 34.9
14-958 BH 12 852 0.8 39.1
14-960 BH 12 883 1.5 45.7
14-961 BH 12 5S4 2.3 41.8
14-962 BH 12 585 3.0 32.0
14-963 BH 12 887 6.0 31.3
14-064 BH 12 S5 9 9.0 16.1
14-865 BH 21 SS 2A 0.8 21.9
14-966 BH 21 8828 1.2 20.8
14-867 BH 21 S5 3 1.5 30.3
14-968 BH 21 554 2.4 32.8
14-969 BH 21 555 3.0 36.5
14-970 BH 21 886 4.5 20.6

RIS 10-Rev. 0613 Page 2 of 3




TBY Engineering Limited

TBT ENGINEERING { ABORATORY
CONSULTING GROUP 711 Harold Cres ., Thunder Bay, ON P7C 5HS
PH: (807} 824-5162  FAX: (BO7) 624-5163

E-Maik ibte@tble.ca

Grain Size Analysis of Soil By Hydrometer

Client; Treasury Metais TBTE Project No.: 14-048
Project: Goilath Project l.ab No.: 14-918
Location: Tailings Storage Facility Sample Lacation BH3 552 0.7/5m
Reported To: Mark Wheeler Tested By/ate: F \Valela / G.Homac { April 22, 2014
Sampled By/Date: Craig Johnson Reviewed By, Forch Valela 'é(’\é
Sieve Analysis Hydrometer Analysis
Sieve {mm) % Passing Diameter {mm} % Finar
100
50.0
379 $0.042960 550
250 $0.032480 41.8
19.0 $0.021933 26.7
13.2 $0.013223 15.7
9.5 $0.000515 11.0
4.75 100.0 $0.006786 8.6
2.00 90.8 $0.003350 4.7
0.850 9.7 $0.001420 18
0.425 987
0.250 95.9 5 pm 80
0.108 90.3 2 um 2.0
0.075 86.8

Grain Size Analysls

bl H =

T

0.601 0.01 0.1 1 10 100
Glay il Fine i Sw‘:dc(linln i Conete Fine Gmlﬂ] Conrso I Collis Boutiiers
Sieve Size —e—  Material Gradafion
%Gravel % Silt 78.8 % NMC 202 Frost Heave Susc. Material Suitability
% Sand 13.2 % Clay 8.0 Pl Erodibility (k) Scil Classification

Remarks: Test Method LS 701, 702, ASTM D2216, D4318

CCIL & CS5A Certified
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TBT Engineering Limited
LABORATORY
711 Haroid Cres. Thunder Bay, ON PTG 5HB

TBT ENGINEERING
CONSULTING GROUP

PH: (807} §24-5162

FAX: (807) G24-5163
E-Mail: thle@ibte.ca

Grain Size Analysis of Scil By Hydrometer

Sampied By/Date:

Craig Johnson

Reviewed By:

Ciient: Treasury Metals TBTE Project No.: 14-048

Preject: Goilath Project iLab No.: 14-920

Location: Tailings Storage Facility Sampie Location BH3 SS58 4.5m

Reporied To: Mark Wheeler Tested By/Date: F . Valela/ G.Homac !f\pfii 22, 2014

Forch Valgla

AN

Sieve Analysis Hydrometer Analysis
Sieve {mm} % Passing Diameter (mm} Y Finer

100

50.0

375 $0.036058 81.8
250 $0.025909 757
18.0 $0.017440 674
132 $0.010805 561

9.5 $0.0079568 48.5
4.75 100.0 $0.00509685 371
2.00 100.0 $0.003174 18.2
0.850 100.0 $0.001390 68
0425 100.0
0.250 1000 5um 32.0
0.108 97.0 2 pm 1.0
0.076 54.4

Grain Slze Analysis

&

[ T ]

om

0.1

10

1460

0.001
Slay s Fina } San:‘wium | Caarse Fiin (3|er Cont 6o 1 Cobids Bouklors
Sieve Size —mnes Material Gradation
%Gravel % Silt 62.4 % NMC 22.3 frost Heave Susc, Material Suitabifity
% Sand 56 % Clay 32.0 Pl Erodibility (k) Scil Classification

Remarks: Test Method LS 701, 702, ASTM D2216, D4318

RO -Rev 103
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TBT ENGINEERING
CONSULTING GROUP

TBY Engineering Limited
LABORATORY

711 Harold Gres. Thunder Bay, ON P7C 5H8
FH: {807) 624-5162 FAX: {807} 624-5163
E-Mail: tole@@libte.ca

Grain Size Analysis of Soil By Hydrometer

Client: Treasury Metals TBTE Project No. 14-048
Project: Goilath Project Lab No.: 14-931
Location: Tailings Storage Facility Sample L.ecation BHS 857 4.5m
Reported To: Mark Wheeler Tested By/Date: F.valela / G.Homac / April 22 2014
Sampled By/Date: Craig Johnson Reviewed By Forch Valela
Sieve Analysis Hydrometer Analysis
Sieve {mm)} % Passing Diameter {(mm) % Finer
100
50.0
37.5 $0.036339 80.2
25.0 $0.027289 71.6
19.0 30.018955 55.8
13.2 $0.012056 36.2
95 $0.008878 28.7
4.75 100.0 30.006498 18.1
2.00 100.0 $0.003278 10.2
0.850 100.0 $0.001406 3.9
0.425 100.0
0250 100.0 5um 15.0
0.108 994 2 um 7.0
0.075 989

Grain Size Analysis

5

0 100

0.007
Chy sin Eine | Gt I Coare Fine Gmlﬂ, Goarso E Cothios ‘ Boutifurs
Sieve Size ~-w-~  Malerial Gradation
%Gravel % Sitt 83.9 % NMC 235 Frost Heave Susc. Material Suitabitity
% Sand 1.1 % Clay 15.0 Pl Erodibility (k) Soil Classification

Remarks: Test Method LS 701, 702, ASTM D2218, D4318

RSO Rewnlif3

CCIL & C3SA Cerlified






TBT Engineering Limiled

TBT ENGINEERING LABORATORY
CONSULTING GROUP 711 Harold Cres. Thunder Bay, ON PTC 6H8
PH: (807) 624-5182  FAX: {807) 624-5163

E-Mail. thleghitte ca

Grain Size Analysis of Soil By Hydrometer

Client; Treasury Metals TBTE Project No.: 14-048
Project. Goilath Project l.ab No.: 14-840
Lecation: Tailings Siorage Facility Sample Location gH6 555 3.0m
Reported To; Mark Wheeler Tested By/Date: + Valela / G.Homac / April 22, 20 14
L
Sampled By/Date: Craig Johnson Reviewed By: Forch Valela ‘ikﬁd‘
Sieve Analysis Hydrometer Analysis
Sieve {mm) % Passing Diameter (mm} % Finer
100
50.0
375 $0.045556 41.2
250 $0.034110 29.9
19.0 $0.022136 234
13.2 $0.012078 19.4
9.5 $0.009288 16.2
475 100.0 $0.006645 12.8
2.00 100.0 $0.003302 8.8
0.8560 100.0 $0.00141%2 3.2
0.425 99.5
0.250 98.5 5pym 11.0
0.108 914 2 um 6.0
0.075 82.0

Grain Size Anaiysis

L L}
] '

H 100 1000

[ Cly ] i Fine | m"rediw“ | Conmo Filo Gm\!'m Coatsa ‘ Cubbifes E [T
Sieve Size -—»—  Materal Gradalion
%Gravel % Silt 71.0 % NMC 21.7 Frost Heave Susc. Material Suitability
% Sand 18.0 % Clay 11.0 Pl Erodibility (k} Soil Classification

Remarks: Test Method LS 701, 702, ASTM D2218, D4318

CCIL & C3A Certified
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TBT Engineering Limited

TBT ENGINEERING LABORATORY
CONSULTING GROUP 711 Harold Cres . Thunder Bay, ON P7C 5148
PH: (807} 624-5162  FAX: (607) 624-5163

E-Mail: thte@ibte.ca

Grain Size Analysis of Soil By Hydrometer

Client: Treasury Metals TBTE Project Na.: 14-048
Project: Goilath Project fab No. 14-942
Location: Tailings Storage Facility Sampie Lacation BHB S57 60m
Reported To: Mark Wheeler Tested By/Date F.valela / G.Homac { Aprii 22, 2014
Sampled By/Date: Craig Johnson Reviewed By: Forch Valela
Sieve Analysis Hydrameter Analysis
Sieve (mn} % Passing Diameter (mm) % Finer
100
50.0
375 $0.033209 838
25.0 $0.024443 89.0
19.0 $0.016423 80.8
13.2 $0.0102089 696
a5 $0.007699 58.3
475 100.0 $0.005742 47.8
2.00 100.0 $0.003074 275
0.850 100.0 $0.001362 13.0
0.425 100.0
0.250 100.0 5ym 45.0
0.106 99.7 2um ; 20.0
0.075 99.0

Grain Size Analysis
o : T

AR P oo
0.001 10 100 000
Clay SiH Pl | m“:demuln b caame Fing {SrmEol Coarse ‘ Cobbles Biwilders
Sieve Size —e—  Malenai Gradation
%Gravel % Siit 54.0 % NMC 271 Frost Heave Susc. Material Suitability
% Sand 1.0 % Clay 45.0 Pl 60 Ercdibility (k) Soil Classification CL-ML

Remarks: Test Method LS 701, 702, ASTM D2218, D4318

CCIL & CSA Centified

RIPSIE-Rev 11T



TBT Engineering Limited

TBT ENGINEERING LABORATORY

CONSULTING GROUP 711 Harold Crescent
Thunder Bay, ON PYC 5H8

PH; (807) 624-5162 Fax (BOT) 624-5163
E-Mail: tbte@tbte.ca

Atterberg Limits
Client: Treasury Metais TBTE Project No.: 14-048
Project: Goilath Project Lab No. 14-842
Location; Tailings Storage Facllity Sampie Lecation: BH6 857 8.0m
Reported To: Mark Wheeler Tested By/Date: G.Homac / April 21, 2014
Sampled By/Date: Craig Johnson Reviewed By Forch Valela
Liquid Limit Determination
Dish No.: 21 P 4 Liguid Limit
Wet Soil + Dish; 37836 | 37306 - 385651 ' . 25 Blows
Dry Soil + Dish: 34216 | 33893 43648 |
Moisture; 3.144 3.413 3.371
Dish: o2 3hR ] 20875 A R21vie
Dry Soil: 11.858 13218 13.464
% Moisture, 26.51 25.82 2504
No. of Blows: KRS TR BT R ERET-
Liquid Limits: 25 25 25
Liquid Limit

30.00

zg‘gg Liguid Limit, %: 25

27 00 Plastic Limit, %: 19

. 0 J—- s S

32‘30 ,,,,,,,,,, Piasticity Index: 8

24.00 =

23.00 - [PPSR ISP AR AP S |

22.00

2100 -

20.00

10 100
Plastic Limit Determination Natural Moistura

Wet Soil 7 Dish: T 27831 | 27108 T g g
Dty Sail + Dish: 26392 - 25 BBB b T e T o B0
Moisture: 1.239 1.222 164.9
Diar Y T YT 7 BTN (OO R IR AR ISR T-v L S
Dry Soil; 6.497 6.402 808.3
% Moisture: 19.07 19.09 27.1
Average: 19

Test Method : ASTM: D4318, D2216

CCiL & CSA Cerlified






TBT Engineering Limited

TBT ENGINEERING LABCRATORY

CONSULTING GROUP 711 Harold Cres. Thunder Bay, ON P70 5H8
PH: (807) 624.5182  FAX: {B07) B24-5183

E-Mail. tbie@ible.ca

Grain Size Analysis of Soil By Hydrometer

Client: Treasury Metals TBTE Project No.: 14-048
Project; Goilath Project Lab No.: 14-953
Leacation: Tailings Storage Facility Sample Localion BHE 883 1.56m
Reported To: Mark Wheeler Tested By/Date: F Valela / G.Homac [ April 22, 2014
Sampled By/Date: Craig Johnson Reviewed By: Forch Valela ﬁ\j
Sieve Analysis Hydrometer Analysis
Sieve (mmy % Passing Diameter {(mm} % Finer
100
50.0
37.5 $0.036325 94.1
25.0 $0.026269 20.4
i9.0 $0.016875 86.7
3.2 $0.010055 82.0
8.5 $0.007251 78.3
475 100.0 $0.005249 73.6
2,00 100.0 $0.002754 58.7
0.850 100.0 $0.001255 39.1
0.425 804
0.250 881 5 pm 72.0
0.108 885 2um 51.0
0.075 98.1

Grain Size Analysis

. «— e 100

20

80

Hol 70

P

a

B

4 40 8
i

30 n
g

..... . A PN 20

10

i H H H H < H H . i : N A t . . : P HE . HEE L i 0
0.001 0.01 0.1 1 0 100 1000
Clay Sitt Fibe | sm;%ﬂium ! Coama Fing ijm Coarse E Cotablus Elunluye s
Sieve Size —e—  Material Gradation
%Gravet % Silt 26.1 % NMC 33.0 Frost Heave Susc, Material Suitability
9% Sand 1.9 % Clay 72.0 Pl Erodibility (k) Soif Classification

Remarks: Test Method LS 701, 702, ASTM D2216, D4318

CCIL & CSA Certified
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TBT ENGINEERING
CONSULTING GROUP

BT

Engineering Limited
LABORATORY

711 Harold Crascent
Thunder Bay, CN P7C §H8

PH: (807) §24-6162

Fax (807) 624-5163

E-Mail: thte@tbte.ca

Atterberg Limits

Client: Treasury Metals TBTE Project No.: 14-048
Project: Goilath Project Lab No.: 14-954
Location: Tailings Storage Facility Sample Location; BHS8 8§54 226m
Repored To: Mark Wheeler Tested By/Date: G.Homac / April 21, 2014
Sampled By/Date: Craig Johnson Reviewed By: Farch Valela ‘{W{
Liquid Limit Determination
Dish No.: 37 T 15 liguid Limit
Wet Soil + Dish: Co 37927 35616 36.762 25 Blows
Dry Sail + Dish; SOB3A03 o 311450 31.449
Moisture: 4 824 4471 4 313
Dish: L. 22.406- 0 21,531 22.486
Dry Soit: 10.697 9614 8.963
% Moisture: 45.10 46.51 48.12
No_oT Blows. S SR Iy I
Liguid Limits: 48 46 46
Liguid Limit

50.00

48.00 Liquid Limlt, %: 46

48.00 N quic =m "

47.00 N Plastic Limit, %: 22

- \

:g:gg \\\\\\\\\\ Plasticity Index: 24

4400

43.00 - N

42.00

4400 L st sl

40.00

10 100
Plastic Limit Determination Natural Moisture

Dish No.: 4 5 T
Wet Soil + Dish; o733 26,167 " 613.8
Dry Soil + Dish: 26,0730 - 24904 ) 501.3
Moisture: 1.258 1.257 112.5
Disty: -.:20.239 - 19.093 ¢ 186.6
Dry Soil: 5.834 5.811 314.7
% Moisture: 21.56 21.63 35.7
Average: 22

Test Method : ASTM: D4318, D2216

CCIL & CSA Certified



/,/./.WSP MEMO

1269 Premier Way, Thunder Bay, ON P7B 0A3
Telephone: 807-625-6700 ~ Fax: 807-623-4491 ~ www.wspgroup.com

TO: MARK WHEELER (TREASURY METALS) DATE: September 15,
2014
FROM: BEN PLUMRIDGE (WSP) 141-12598-00.01

SUBJECT: GOLIATH PROJECT — TAILINGS
MANAGEMENT, SUMMARY SECTIONS, REV. 1

Mark,

As per your request, we have revised the summary sections for the proposed Goliath Project,

Tailings Storage Facility (TSF) located in Dryden, Ontario. The summary sections were ARl
previously provided on July 9, 2014 and the revision addresses updated information for the

NAG rock availability. Please review and let us know if there are revisions or additions that are

required.

Regards,

Ben Plumridge, P. Eng.
Senior Engineer — Mining



ﬁ)WSP MEMO

Treasury Metals — Goliath Project
September 15, 2014
Page 2

Pre-Production Phase

The Pre-Production Phase of the project for the Tailings Storage Facility (TSF) will be
completed prior to commissioning the plant site and the start of processing of ore from the
mining facilities. The preliminary plan for tailings management at the Goliath site will consist of
establishing a starter dam to provide storage for tailings waste during the initial years of
operation. This will be followed by subsequent raising of the impoundment embankments
(dams) to accommodate future storage of tailings during the operations.

The Pre-Production Phase of the project will consist of construction activities to establish the
starter dam for storage of tailings storage, operational and stormwater management.
Contractors will mobilize plant and equipment required for the construction activities. There are
existing access roads to the site that will be utilized during the mobilization and construction
activities. Temporary construction roads or accesses will be established as required during the
construction activities. Access roads that are no longer required once the construction activities
are completed will be removed and the areas rehabilitated while other access roads, that are
needed to provide access to the TSF, will be left in-place during the mining operations. The
contractor will establish a laydown area for plant and equipment during the construction
activities. The established laydown areas can be left in-place for subsequent construction
programs for the dam raises during the operations followed by rehabilitation after the closure
activities have been completed.

The proposed area for the TSF is currently undeveloped and therefore will require site
preparation activities prior to embankment construction. The TSF site area will be cleared of all
trees and shrubs from the site and embankment dam footprint areas. Merchantable timber can
sold to local forestry operations while other non-merchantable materials can be chipped and
spread at the site.

The footprint areas of the basin and embankment will be stripped and grubbed to remove all
organic material and to expose the in situ foundation materials. The material from the stripping
and grubbing activities will be stockpiled at the site for future closure and reclamation activities.
The exposed footprint areas for the starter dam (embankment) will be inspected once exposed
and areas consisting of soft, saturated or unsuitable material will be excavated and replaced
with competent fill materials. The final foundation footprint areas will be proof rolled in
preparation for fill placement for the embankments.

The embankment starter dam will be constructed of zoned earthfill consisting of an upstream
low-permeable clay material with graded filter and transition zones while the downstream shell
zone will be constructed using local borrow material. The clay zone will be keyed into the basin
foundation materials to provide a seepage cut-off and thus decrease potential risk of seepage
from the facility. The clay material is anticipated to be provided from borrow sources on the
Goliath site (i.e. overburden stripping from the open pit mine area) and the graded filter and
transition zones will be provided from gravel pits in the Dryden area. The downstream shell
zone will be provided from local borrow sources or alternatively from gravel pits in the Dryden

P:\Mining\Treasury Metals\141-12598-00 - Alternatives Assessment\Correspondence\5_Summary Sections\141-12598-00.01, Rev. 1 - Summary
Sections.doc
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Treasury Metals — Goliath Project
September 15, 2014
Page 3

N

area if local fill materials are not suitable or if there is insufficient fill volumes available. Non-
woven geotextile may be used between the drain and transition zones, as required, to provide
sufficient support and permeability between the fill materials. The final surface of the
embankment will be finished with road topping material to provide protection from traffic and
also to provide protection of the clay zone. The upstream slope will be protected from wave and
ice damage with layer of riprap while the downstream slope can be vegetated to prevent surface
erosion damage.

The basin area of the TSF is anticipated to consist of clay materials. Areas where in situ clay is
not found to be present or other higher permeable in situ materials are encountered will require
treatment to minimize potential seepage from the basin area. Engineered low-permeability liner
products can be placed in these areas and tied into the in situ clays or alternatively clay from
borrow sources at the site can be used to provide the low permeable lining.

The starter dam will include an emergency overflow spillway to prevent water from overtopping
the embankments in the event that significant storms are encountered. The alignment along the
downstream toe will have collection ditches to collect seepage in the event that seepage flows
occur through the dam. The collection ditches will be routed to a collection point that will have a
sump and pump system that will return the seepage water to the TSF impoundment area. The
starter dam will also have monitoring wells installed in the crest and downstream of the dam to
monitor the phreatic surface within the dam and to collect samples for water quality monitoring.

Operations Phase

The TSF starter dam will be completed by the end of the Pre-Production Phase and will be used
for tailings solids storage as well as storage of operational and stormwater as part of site water
management during the operations phase. Tailings solids will be routed to the TSF from the
plant site via a high density polyethylene (HDPE) pipeline. A HDPE tailings delivery pipeline will
be used to deliver the tailings to the TSF and a tailings distribution pipeline will be used to
deposit tailings solids into the facility. The tailings distribution pipeline will be aligned on the
embankment crest and will be equipped with spigot off-takes. A low height berm will be
established on the crest and behind the pipeline to prevent tailings solids from being discharged
to the environment in the event of a spill or line break. Deposition of tailings solids from the
crest will be by spigotting. A series of spigots will be open to allow for uniform deposition into
the facility. The deposition area will subsequently be moved around the full perimeter of the
TSF by systematically closing one (1) spigot and opening another spigot at the far end of the
spigot series. This type of deposition will provide for deposition of tailings solids in controlled
lifts to provide optimize potential in situ density and maximum utilization of the storage available.

Water management for the TSF will address need for both operational and stormwater
management. The tailings solids have been classified as potentially acid generating and
therefore a water cover has been planned to cover the tailings during the operating period.
Maintaining a cover of water over the tailings solids beach will restrict contact with the
atmosphere and reduce the potential for the tailings to generate acid. Other operational water

P:\Mining\Treasury Metals\141-12598-00 - Alternatives Assessment\Correspondence\5_Summary Sections\141-12598-00.01, Rev. 1 - Summary
Sections.doc
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Treasury Metals — Goliath Project
September 15, 2014
Page 4

management requirements at the TSF will consist ensuring that there is sufficient reclaim water
available to be directed to the ore processing facility as well as removal of excess or surplus
water to the final effluent point. Reclaim water will be returned to processing plant by pumping
from either a floating barge or stationary system via an HDPE pipeline to the processing plant.

Raising of the TSF perimeter embankments will also need to occur during the operational phase
of the project and will require a construction program that will be similar to the Pre-Production
Phase. The number of construction programs that will be required to raise the dams during the
Operational Phase of the project will be dependent on the anticipated life of mine as well as the
ore processing rate during the operations. Raising of the TSF perimeter embankments will
utilize an embankment method that is stable (i.e. downstream, center-line, modified center-line)
and that will provide the required storage capacity for tailings solids, along with operational and
stormwater volumes. The road topping material on the dam will be removed to expose the
existing clay zone in order for the new raise material to tie-in to the fill material (clay) for the
embankment raise. The low permeable upstream clay zone and internal drains and transition
zones will be extended to the required heights for each embankment raise. Preliminary
assumption have been assigned for the downstream shell zone for the embankment raises
during the operation phase that consisted of utilizing mine waste rock provided from the mining
operations. This assumption is dependent on the availability of the mine waste rock consist of
non-acid generating (NAG) material the ability to sort and remove the potential acid generating
(PAG) mine waste rock at the source. The Alternative Assessment for the location of the TSF
was completed utilizing the assumption that NAG mine waste rock would be available in the
operations phase of the project. Other construction fill materials will be considered if insufficient
NAG rock for use in construction is identified as the project is advanced and additional
information becomes available. Other fill materials will consist of local borrow materials at the
Goliath site as well as fill materials supplied from local gravel pits in the Dryden area. The
design of the dam, consisting of footprint layout, downstream slope and filter grading, will reflect
the type of material available and used in the dams downstream shell zone to ensure that the
dam has acceptable stability factors of safety. Erosion protection measures for the downstream
slopes will be designed based on the material type that is utilized for the downstream shell zone
of the dam structure.

Each raise of the TSF embankment will require decommissioning of the existing emergency
overflow spillway and subsequent construction of a new spillway. EXxisting monitoring wells
would also require extending and the downstream seepage collection ditches would require re-
establishing to accommodate the new embankment toe alignment with each embankment raise.

Monitoring of the dam structure and the water management will be completed during the
Operational Phase of the project. Monitoring of the dam will consist of daily inspections and
recording of findings by TM staff. This will consist of a visual inspection of the dam, water levels
and tailings placement operations consisting tailings deposition rate and location. Treasury
Metals staff will complete more detailed inspections on a monthly basis that will consist of a
visual inspection and preparation of condition rating of the dam and its components. A photo
record will also be completed as part of the monthly inspections. A Dam Safety Inspection will

P:\Mining\Treasury Metals\141-12598-00 - Alternatives Assessment\Correspondence\5_Summary Sections\141-12598-00.01, Rev. 1 - Summary
Sections.doc
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Page 5

be completed on an annual basis by a qualified engineer and a full Dam Safety Review will also
be completed at the required interval as defined by the Hazard Potential Classification in
accordance with the Canadian Dam Safety Guidelines and the Ministry of Natural Resources
Best Management Practices. Monitoring activities at the dam will also include recoding water
levels in the monitoring wells as well as collection of water samples for laboratory analysis.

Tailings deposition and water management will continue until mining activities are completed.
After the mining activities are completed, the TSF will enter the Closure and Reclamation Phase
of the project.

Closure and Reclamation Phase

The closure phase of the project for the TSF will be initiated once the mining activities and ore
processing have been completed. Closure and reclamation of the TSF will consist of capping
the final tailings beach surface and reclamation of the facility. Standing water that is present at
the end of the operations will be removed and the final tailings beach surface regraded, as
required to ensure it is totally free draining. Grading of the final tailings beach surface will be
completed in conjunction with placement of a pioneer or base/stabilization layer over the tailings
surface for access. A low permeable layer of clay will then be placed over the pioneer layer.
The clay layer can be tied into the embankment upstream clay zone to provide complete
encapsulation of the tailings surface. A granular shedding layer will be placed over the clay
layer to allow runoff the shed from the surface. A layer of topsoil, stockpiled from the site
preparation activities, will then be placed over the granular and the final surface will be
vegetated. The downstream slopes of the embankments will also be regraded and covered with
topsoil and revegetated.

The water reclaim pump, reclaim pipeline and tailings delivery and distribution pipelines will be
decommissioned and removed from the site. The emergency overflow spillway will be
decommissioned. The monitoring wells present in the crest of the dam can remain in-place as
well as the monitoring wells located on the downstream area of the dam for use during the
closure monitoring phase. Access roads that are no longer required will be scarified and
revegetated.

Monitoring of the closed facility will be completed and will consist of annual Dam Safety
Inspections of the closed facility as well as Dam Safety Reviews at the required timeline interval,
as discussed above for the Operations Phase.
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Mark Wheeler

Director, Projects

130 King Street West, Suite 3680
P.O. Box 99

Toronto, Ontario, M5X 1B1

Dear Mr. Wheeler:

Amec Foster Wheeler is pleased to submit the attached Draft Assessment of Alternatives for
Storage of Mine Waste for the Goliath Gold Project. The report identifies and assesses
alternatives considered for the storage of mine waste (tailings and mine water) for the Goliath
Gold Project, using the multiple accounts assessment methodology required by Environment and
Climate Change Canada, in accordance with the Guidelines for the Assessment of Alternatives
for Mine Waste Disposal.

Results of the assessment found that overall, the preferred alternative is a conventional slurry
tailings storage facility with an adjoining minewater pond, located to the northeast of the process
plant.

We greatly appreciate the opportunity to provide support for your Goliath Gold Project. Should
you have any questions regarding the study, please do not hesitate to contact us.

Yours sincerely,
Amec Foster Wheeler Environment & Infrastructure
a Division of Amec Foster Wheeler Americas Limited

Don Carr, M.Sc. Sheila Daniel, M.Sc., P. Geo.
Senior Environmental Scientist Principal, Mining Environmental

Amec Foster Wheeler Environment & Infrastructure
a Division of Amec Foster Wheeler Americas Limited
160 Traders Blvd. East, Suite 110

Mississauga, Ontario, Canada L4Z 3K7
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EXECUTIVE SUMMARY

Treasury Metals Incorporated (Treasury Metals) is proposing to develop the Goliath Gold Project
(the Project), a proposed open pit and underground gold mine. The Project site is approximately
4 kilometres (km) northwest of the Village of Wabigoon, 20 km east of Dryden and 2 km north of
the Trans-Canada Highway 17. Access to the Project property is via Tree Nursery Road and
Anderson Road which originates at Highway 17, west of the village of Wabigoon.

An Environmental Impact Statement (EIS) for the Project was previously submitted to the
Canadian Environmental Assessment Agency (CEAA) pursuant to a Federal environmental
assessment process. Information requests on the prior EIS were received from the CEAA. Based
on the information requests and direction from the CEAA, a revised EIS has been prepared in
tandem with this Assessment of Alternative for Storage of Mine Waste report, and this report is
being submitted as part of the revised EIS.

Two components of the Project (a Tailings Storage Facility [TSF] and a minewater pond [MWP])
will overprint waters frequented by fish and are subject to a regulatory amendment of Schedule 2
of the Metal Mining Effluent Regulations (MMER). At Treasury Metals’ request, Amec Foster
Wheeler has prepared this document to satisfy the Environment and Climate Change Canada
(ECCC) requirement for an assessment of alternatives for mine waste disposal, pursuant to a
regulatory amendment of Schedule 2 of the MMER.

This document outlines the potential storage methods / locations, selection criteria and
methodology used to identify a preferred alternative for tailings impoundment and minewater
storage. A multiple accounts analysis (MAA) has been prepared which follows the methodology
outlined in the Guidelines for the Assessment of Alternatives for Mine Waste Disposal (the
Guidelines), prepared by ECCC. This analysis has been used to examine and compare different
effects from mine waste storage alternatives, and to provide a decision-making tool which is
transparent and defensible. A sensitivity analysis is provided to allow for different weightings of
key MAA components and to evaluate differing values on potential environmental, technical,
economic and social impacts.

The assessment considered five candidate tailings storage methods, nine candidate tailings
storage locations and nine candidate MWP locations. Following a pre-screening analysis, two of
the tailings storage methods, three tailings storage locations and four MWP locations were
retained for further consideration through the MAA. Four alternatives were developed using each
of the candidate tailing storage methods and various locations.

The MAA considered the four alternatives (Alternatives A, B, C and D) from four perspectives;
environmental, technical, project economics and socio-economics. From an environmental
perspective Alternatives A and B were equally preferred. Alternative A was the sole preferred
alternative from a technical, project economics and socio-economics perspectives.

The MAA found that Alternative A was the preferred overall alternative with an alternative merit
rating of 4.3 out of a maximum of 6.0. The runner-up alternative (Alternative B) was similar with
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an alternative merit rating of 4.2 Alternatives C and D had alternative merit ratings of 3.6 and 3.5
respectively.

A sensitivity analysis was conducted to test the robustness of the assessment and the following
scenarios were considered through the sensitivity analysis:

e Environment Canada and Climate Change base case (prioritize environment, minimize
project economics);

e All accounts weighted equally (reduce weighting bias);
e All accounts, sub-accounts and indicators weighted equally (remove weighting bias); and

e Prioritize people, environment strongly considered (Socio-economics account weighted
six, environmental account weighted four, technical account weighted two, project
economics weighted one).

The sensitivity analysis found that the relative preferences between alternatives did not change
to any appreciable extent between the various scenarios, with Alternative A remaining the
preferred alternative in all scenarios.
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1.0 INTRODUCTION

1.1 Background

Treasury Metals Incorporated (Treasury Metals) is proposing to develop the Goliath Gold Project
(the Project), a 2,700 tonnes (t) per day open pit and underground gold mine. The Project site is
approximately 4 kilometres (km) northwest of the village of Wabigoon, 20 km east of Dryden and
2 km north of the Trans-Canada Highway 17 (Figure 1-1). Access to the Project property is via
Tree Nursery Road and Anderson Road which originates at Highway 17, west of the village of
Wabigoon.

Treasury Metals has been exploring the Project site since 2008. Beginning at that time, Treasury
Metals commenced extensive environmental, geotechnical, metallurgical, engineering, socio-
economic, and logistical studies with the goal of advancing the Project towards commissioning
and operation.

An Environmental Impact Statement (EIS) for the Project was submitted to the Canadian
Environmental Assessment Agency (CEAA) in April of 2015. Information requests on the EIS were
received from the CEAA in June of 2015. Based on the information requests and direction from
the CEAA, a revised EIS has been prepared in tandem with this Assessment of Alternative for
Storage of Mine Waste report. This report is being submitted as part of the revised EIS in response
to information requests.

Two of the Project facilities (a Tailings Storage Facility [TSF] and a minewater pond [MWP]) will
overprint waters frequented by fish and are subject to a regulatory amendment of Schedule 2 of
the Metal Mining Effluent Regulations (MMER). A previous report titled “Tailings Storage Facility
Alternatives Assessment Goliath Project” (WSP, 2014), was submitted with the original EIS, and
was prepared pursuant to a regulatory amendment of the MMER for the Project TSF. Based on
comments received on the original assessment of alternatives report, an updated Project layout,
and an evolving understanding of the MMER Schedule 2 regulatory amendment process, this
new Assessment of Alternatives for Storage of Mine Waste report has been prepared for all
Project facilities anticipated to require a MMER Schedule 2 listing in order to be constructed and
to operate. This report replaces WSP (2014) and in addition to tailings storage considered in that
report, the MWP is also considered herein.

This document outlines the potential mine waste storage methods / locations, selection criteria
and methodology used to identify preferred alternatives for mine waste storage (tailings and mine
water). A multiple accounts analysis (MAA) following the methodology outlined in the Guidelines
for the Assessment of Alternatives for Mine Waste Disposal (Guidelines; Environment Canada
2011) has been used to examine and compare, different aspects and effects from mine waste
storage, and to provide a decision-making tool which is transparent and defensible. A sensitivity
analysis is provided to test the robustness of the MAA. The sensitivity analysis allowed for different
weightings of key MAA components and to evaluate differing values on potential environmental,
technical, economic and social impacts.
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1.2 Assessment of Alternatives Overview
As per Environment Canada (2011):

The MMER stipulates that for mine waste to be deposited in a natural, fish-bearing
waterbody, the waterbody must be listed in Schedule 2 of the Regulations,
designating it as a tailings impoundment area (TIA). In the context of these guidelines,
a TIA is a natural waterbody frequented by fish into which tailings, waste rock, low-
grade ore, overburden and any effluent that contains any concentration of the
deleterious substances specified in the MMER, and of any pH, are disposed.

Amec Foster Wheeler, on behalf of Treasury Metals, has prepared this assessment of alternatives
for storage of mine waste, in support of a future regulatory amendment to list portions of
Blackwater Creek Tributary 2 to Schedule 2 of the MMER. The assessment of alternatives is
based on engineering and environmental baseline studies, comments received from stakeholders
during environmental assessment and engagement processes, proponent input, and consultant
experience with previous MAA assessments. The purpose of this assessment of alternatives is to
objectively and rigorously assess feasible options for mine waste disposal at the Project site in
accordance with the Guidelines. The assessment of alternatives is broken into the following seven
steps as described in the Guidelines:

Step 1. Identify candidate alternatives. Involves determining which methods and sites could
be used for the storage of mine waste.

Step 2. Pre-screening assessment to screen out any alternatives which have a fatal flaw,
ensuring at least one alternative does not overprint natural waters frequented by fish.

Step 3. Alternative characterization. Describe the alternatives from environmental, technical,
project economics and socio-economic perspectives.

Step 4. Multiple-accounts ledger. The beginning of the MAA and includes setting up a ledger
of evaluation criteria and measurement criteria (sub-accounts and indicators
respectively).

Step 5. Value-based decision process. Each sub-account and indicator is assigned a value
and weighted in importance (valuating, weighting and quantitative analysis).

Step 6. Sensitivity analysis, which is an analysis that tests the robustness of the assessment
and recognises that all stakeholders will not place the same importance on each
effect.

Step 7. Document results.

The assessment of alternatives presented in this document, has been structured into six sections
that reflect the above steps (report Sections 5.0 to 10.0). Results for each step as required by
Step 7, are documented in each section.
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2.0 ENVIRONMENTAL CONDITIONS

A summary of environmental baseline conditions pertinent to the assessment of alternatives is
provided below. The summary is based on details provided in the Amended EIS. A complete
description of the Project baseline conditions are provided in the individual baseline study reports
referenced fully and provided in the Revised EIS.

2.1 Regional and Local Setting

The Project is located within with the Kenora Mining Division in north western Ontario (Figure 1-1).
The Project site is approximately 4 km northwest of the village of Wabigoon, 20 km east of Dryden
and 2 km north of the Trans-Canada Highway 17. Access to the Project property is via Tree
Nursery Road and Anderson Road which originates at Highway 17, west of the village of
Wabigoon.

The Project area is generally flat, but exhibits undulating terrain and is drained principally by
Blackwater Creek and its associated minor tributaries. The Project site is located in a low density
rural area within the Hartman and Zealand Townships, with limited local agriculture focused on
cattle, as well as logging activities in the area. Immediate adjacent areas show mainly secondary
growth poplar-dominated forests and wetlands.

Regionally the closest major city center to the Project is Thunder Bay (population 108,359) which
is located approximately 335 km east-southeast of the site. The closest communities and local
populations to the Project are located in Wabigoon (population 430; 4 km southeast of site), and
Dryden (population 7,500; 20 km west of site). Of local significance is the population proximal to
the site located on Thunder Lake Road, East Thunder Lake Road, Tree Nursery Road, and
Anderson Road.

There are no Areas of Natural and Scientific Interest or Provincially Significant Wetlands within or
proximal to the general Project site area. Treasury Metals has not been informed of any sites of
paleontological or paleobiological interest in the area. There are no Federal Parks near the Project
site. Two Provincial Nature Reserves are located proximal to the Project site, Lola Lake Nature
Reserve (5 km northwest), and Butler Lake Nature Reserve (10 km southwest). Aaron Provincial
Park is located adjacent to the Project boundary to the west (Figure 1-1).

The Project is located within the area covered by Treaty 3. Treaty 3 includes approximately
142,450 square kilometres in Ontario ranging from the vicinity of Upsala in the east, following the
Canada-United States border in the south, and extending past the Ontario-Manitoba border in the
west. Treaty 3 includes 28 First Nations communities and a number of villages and towns
including Wabigoon, Dryden, Eagle River, Vermillion Bay, Sioux Lookout, Atikokan, Fort Frances,
and Kenora. The Project is also located within an area identified by the Métis Nation of Ontario
as the Treaty 3 / Lake of the Woods / Lac Seul / Rainy River / Rainy Lake traditional harvesting
territories, also named Region 1.
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There is no proposed or anticipated Federal funding associated with the Project and no facilities
or activities are proposed on Federal lands, including First Nation Communities or lands under
land claim. Wabigoon Lake Ojibway Nation and Eagle Lake First Nation are the closest reserve
Indigenous communities to the Project site (Figure 1-1).

2.2 Geology

The site geology was described by Klohn Crippen Berger (KCB) in the Environmental Baseline
Study (KCB 2012). The Project area is located within the volcano-plutonic Eagle-Wabigoon-
Manitou Greenstone Belt in the Wabigoon Subprovince of the Archaean Superior Province, and
is on the north side of the regional Wabigoon fault. This Greenstone Belt consists of a 150 km-
wide domain that has an exposed strike extent of 700 km. The full strike length of the Greenstone
Belt is unknown since it is overlain by Palaeozoic strata on both ends.

Major lithological units within the project area were identified on the basis of visual examination
of rock type in outcrops, drill core, and trenches. These rocks have been grouped into the Thunder
Lake Assemblage; a volcanogenic-sedimentary complex of felsic metavolcanic rocks and clastic
metasedimentary rocks that underlies much of the Project area, and the Thunder River Mafic
metavolcanic rocks, which are generally massive but are pillowed locally and include amphibolite
and mafic dykes, characterized as chlorite schists, and underlie the south part of the project area.

Three major rock groupings are consistently recognized from south to north at the Project site,
and consist of the following:

¢ A hanging-wall unit of altered felsic metavolcanic rocks (sericite schist, biotite-muscovite
schist) and metasedimentary rocks;

e A central unit of approximately 100 m to 150 m true thickness, which hosts the most
significant gold concentrations and consists of intensely deformed and variably altered
felsic, fine to medium grained, quartz-feldspar-sericite schist and biotite-quartzfeldspar-
sericite schist with minor metasedimentary rocks; and

o A footwall unit of predominantly metasedimentary rocks with some porphyritic units and
minor felsic gneiss and schist.

2.3 Geochemistry

A preliminary geochemical assessment of the tailings material was completed in 2012 by
EcoMetrix Incorporated (EcoMetrix 2014) using a composite tailings sample expected to be
produced during the mill process. Characterization work included both static testing (acid base
accounting (ABA), elemental content analysis and short-term metal leaching assessment) and
kinetic testing programs (laboratory humidity cells).

The results of the ABA identified the composite tailings sample as PAG with low neutralization
potential (NP). The sample had 1.5% total sulphur and 0.3% sulphate with a NP and carbonate
NP of 5.1 and 0.3 kilograms (kg) CaCOsl/t respectively. The Neutralization Potential Ratio (NPR)
and carbonate NPR were 0.13 and 0.01 respectively. Elemental content results for the sample
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was enriched in antimony, arsenic, bismuth, cadmium, lead, silver and zinc, when compared to
the 10 times crustal abundance screening criteria. The deionized water shake flask extraction test
on average exceeded the current Provincial Water Quality Objectives (PWQO) for protection of
aquatic life for cadmium, cobalt, lead and zinc.

Duplicated humidity cells were operated using the composite tailings material for a minimum of
59 weeks. One of the two duplicate cells was continued to 78 weeks. The pH for both cells
exhibited an initial decline from pH 8 reaching a short plateau above pH 6 from about week 25 to
week 40 for both cells. After week 40, pH continued to steadily decline to the end of testing (week
78 for tailings cell 1). The minimum recorded pH in this cell was 3.6. Sulphate and metal release
exhibited increasing rates generally consistent with the observed declines in pH. Notably elevated
release of cadmium, lead and zinc were observed in the tailings cells after week 40.

The conclusion of the geochemical testing is that acidification of the tailings would be likely unless
properly managed, and that the onset of acidification could occur as rapidly as a few years after
exposure. The results of the available testing did not provide definitive answers as to whether the
results from the available testing was a transient rate during the initial stages of testing or long-
term steady state rates. As a result, the Project would proceed in a caution manner for managing
ARD until additional test results can be obtained.

2.4 Climate

The Project site is located in the west-central portion of the Boreal Shield Ecozone, experiencing
a continental climate, generally characterized by short mild summers and long cold winters with
relatively low precipitation. The terrain is generally flat and absent of orographic features which
can block air masses or produce localized increases in precipitation. Climate stations considered
for the climate baseline include: Dryden (1914-1997 record); Dryden A (1999-2010 record); and
Sioux Lookout A (1938-2007 record).

Air temperatures in the region follows an annual sinusoidal pattern typical of northern continental
climates at mid-latitude with minimum average daily temperature occurring in January and
maximum average daily temperature occurring in July. The mean daily temperatures in July is
approximately 19 degrees Celsius (°C) with an average daily maximum near 24°C and an average
daily minimum near 13°C. The mean daily temperature in January is -18°C with an average daily
maximum near -13°C and an average daily minimum near -23°C. Temperatures are typically
below freezing between November and March. The diurnal temperature range is similar during
spring, summer and winter (approximately 10°C) but is less during the fall (7°C).

Based on historical observations at Dryden (ECCC stations: Dryden and Dryden A), mean annual
precipitation at the Project site is estimated to be 705 millimetres (mm), of which, between 20%
to 24% falls as snow. The 24-hour rainfall depths range from 44 mm for a 2-year return event to
113 mm for a 100-year return event. The maximum 24-hour rainfall depth recorded in 82 years at
Dryden was 111.6 mm which is just under the 100-year event.
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Lake evaporation data from the Rawson Lake monitoring station (6036904) was used to estimate
annual and monthly lake evaporation for the project. The Rawson Lake monitoring station is
located approximately 80 km west of the site and collected lake evaporation data between 1969
and 1999. Mean annual lake evaporation at Rawson Lake is approximately 549 mm, which
compares with the Hydrological Atlas of Canada (1978) which indicates a range of lake
evaporation values between 500 to 600 mm. Lake evaporation and potential evapotranspiration
are both upper bounds of actual evaporation and evapotranspiration, respectively. Actual
evaporation and evapotranspiration are limited by the availability of moisture stored in the soil or
by vegetal water consumption.

2.5 Drainage

The hydrology of the site was described by Hydrology Baseline Study (DST 2014). The Project
study area is comprised of a number of sub watersheds that are a part of the larger Thunder Lake
watershed and Wabigoon Lake watersheds. Blackwater Creek, along with its associated minor
tributaries, drain to Kelpyn Bay of Wabigoon Lake. Hughes Creek and Nugget Creek along with
its minor tributaries meet at a confluence and drain to Barrett Bay of Wabigoon Lake. The minor
creeks and tributaries to the west of the Project (Hoffstrom’s Bay Tributary and Little Creek) drain
into Hoffstrom’s Bay of Thunder Lake. Thunder Lake Tributaries 2 and 3 have catchment areas
that extend north of the Project and meet at a confluence that drains to Thunder Lake.

2.6 Vegetation

The vegetation survey was completed by KCB in 2010/2011 (KCB 2012) and used a five kilometre
radius from the ore body as the local study area (LSA). The regional study area (RSA) was defined
by the Thunder Lake watershed boundary to the north, south and east of the Project and the LSA
boundary to the west. The Project site is located within the Lake Wabigoon Ecoregion (Ecoregion
4S), which extends from northern Lake of the Woods, east to Lac Seul and Dryden within the
Ontario Shield Ecozone (Crins et al. 2009). Landcover in the LSA consists of 62% forest, 21%
water, 9% developed land, 8% wetland, and <1% barren land. A wide range of soil types within
the RSA and LSA allows for a relatively diverse range of ecosites (39 and 38 respectively).

The most prevalent ecosites found in the RSA and LSA are; hardwood-fir-spruce mixed wood
with fresh, fine loamy-clayey soil (ES29) making up 15% and 18% of the RSA and LSA
respectively, spruce-pine / feathermoss with fresh, sandy-coarse loamy soil (ES20) making up
8% and 5% of the RSA and LSA respectively, spruce-pine / feathermoss with fresh, fine loamy-
clayey soil (ES26) making up 8% and 8% RSA and LSA respectively and Jack pine-conifer with
dry, moderately fresh, sandy soil (ES13) make up 7% and 6% of RSA and LSA respectively. The
remainder of the 33 ecosites make up less than 2% each of the LSA.

The forest composition of both the LSA and RSA is 95% black spruce, jack pine and trembling
aspen dominated forests. Almost 70% of the forest in the LSA is between the ages of 60 and 100
years old, with the oldest age class consisting of black spruce forest in the Lola Lake wetlands at
>160 years old. Forest ecosites with moist soils to fresh clay soils (ES26 to ES33) dominate at
the south of the LSA and RSA and make up approximately 29% and 34% of the RSA and LSA,
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respectively. These ecosites are mostly comprised of mixed wood stands with trembling aspens
(ES29, ES32, ES33) or black spruce (ES26, ES31). These stands have a dense understory of
mountain maple and hazel, are rich in herb and shrub and have a wide diversity of grasses,
sedges and forbs. Jack pine, black spruce and trembling aspen forests with sandy soils (ES13 to
ES16) dominate the north of the LSA and cover approximately 8% of both the RSA and LSA. The
understory of these ecosites are moderately species-rich with blueberries, pin cherry, lichens and
feathermoss occurring. Approximately 9% and 6% of the RSA and LSA respectively, is made up
of conifer swamp forest dominated by black spruce and larch on organic soils over glaciolacustrine
clay (ES34 to ES38). These ecosites usually have ericaceous shrubs, speckled alder, sedges
and Sphagnum mosses present.

Wetland ecosites make up the second largest vegetated area of both the RSA and LSA and
consist of treed and open fen, thicket swamp, and meadow marsh (ES34 to ES50). Due to the
diversity of wetland ecosites within the LSA, each site makes up a small portion of the overall
area (<1% to 3% each). Wetland species vary greatly from upland to lowland areas and wetland
classifications. Although wetlands within the RSA have not been evaluated under the Ontario
Wetland Evaluation System, Lola Lake Wetland, Hughes Creek Wetland, Thunder Lake Wetland,
Thunder Creek Wetland, Blackwater Creek Wetland, and Nugget Creek Wetland all have the
potential to provide significant ecological function.

Developed land occurs throughout the LSA. The former tree nursery to the north of the LSA covers
several hundred hectares of cedar hedge rows, young black spruce and red pine plantations.
Agricultural habitats are dominated by introduced forage species and native graminoids.

There were 270 vascular plant species identified in the LSA during field investigations, 25 of which
are introduced species that are associated with disturbed habitats. Most the remaining species
are characteristic of Ontario’s southern boreal forest with no species at risk (SAR) observed during
field surveys, or are thought to occur in the LSA. Floating marsh marigold is a Provincially rare
plant species (S2) and was observed during the field investigation in the Thunder Creek wetlands
at the mouth of Thunder Creek. Two Provincially rare species (heart-leaved Alexander and
Vasey’s rush) and three locally rare species (yellow birch, bur oak and white elm) have been
documented to occur in the Dryden Forest, however none of these species were observed at the
LSA.

Wild rice marshes occur at the mouths of Nugget, Thunder and Blackwater creeks and at Hughes
Pond, which are culturally significant for local First Nations communities. Approximately
12.8 hectares (ha) of wild rice communities have been delineated from field observations to occur
within the LSA. Itis likely that these sites have been used historically for wild rice harvesting given
their relatively easy access from Wabigoon Lake and Highway 17. However, current wild rice
harvesting activities are not available.

2.7 Terrestrial Biology

Treasury Metals retained KCB (KCB 2012), DST (DST 2014d) and KBM (KBM 2017b) in 2011,
2012, and 2015-2016 respectively, to gather baseline data on the terrestrial biology of the Project
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site. These baseline investigations included surveys for breeding birds, Whip-Poor-Wills,
waterfowl, marsh birds, amphibians, reptiles and small mammals in the LSA and RSA. The LSA
was initially determined to be a five kilometre radius circle centered on the main ore deposit, which
was used for the studies from 2010-2013. As the project footprint became more defined, the LSA
boundaries were selected to be the boundaries of the Blackwater Creek watershed that the
Project footprint was located within. The RSA is defined by the boundaries of the Wabigoon
Ecoregion. The objective of these surveys was to describe wildlife within the LSA and RSA,
identify rare species and SAR that are known or potentially occurring in the LSA and RSA, and
identify important habitat as defined by the Ministry of Natural Resources and Forestry (MNRF).

271 Birds

During the terrestrial wildlife baseline investigation of the LSA, 121 bird species were observed
collectively over all the surveys, and 102 of these species are known or suspected to nest in the
LSA. Of these 121 species, 8 were identified as SAR. Barn Swallow, Common Nighthawk,
Canada Warbler, and olive-sided flycatcher were observed in the LSA and are presumed to be
probable nesters in the area. Bald Eagle and Black Tern were observed foraging and Peregrine
Falcon and Rusty Blackbird were observed as migrants in the LSA, although no nesting was
observed of these four species. Three other SAR bird species including Yellow Rail, Short-Eared
Owl and Least Bittern had suitable habitat occur in the LSA, but were not observed during the
field surveys. Along with the SAR, Red-Necked Grebe and Black Billed Magpie were also
observed in the LSA, which are two Provincially rare bird species.

Neither Whip-Poor-Will nor Bobolink were detected in the LSA after intensive surveys. There is
little suitable habitat in the LSA for either of this species, and it was determined that they probably
do not occur. Waterfowl staging habitat was identified to be in wild rice marshes where
Blackwater, Nugget and Thunder creeks enter Wabigoon Lake.

2.7.2 Amphibians

There was a total of seven amphibian species observed in the LSA during the 2011 and 2012
field surveys, including; tetraploid grey treefrog, northern spring peeper, wood frog, eastern
American toad, boreal chorus frog, mink frog and blue-spotted salamander. Although they were
not observed during the field surveys, leopard frogs, green frogs and central newt are known to
occur in the Dryden area. None of the species observed in the LSA are considered SAR.

2.7.3 Reptiles

The western painted turtle and the eastern garter snake were the only two species of reptiles
observed in the LSA during the three field surveys. Neither of these species are SAR. Snapping
turtle are known to occur in the Dryden area, although there were none observed in the LSA
during field investigations.
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2.7.4 Mammals

There were twenty mammal species observed in the LSA during field investigations, most of which
were incidental sightings. Of these twenty species, nocturnal bat sound recordings and small
mammal trapping were the only targeted surveys which identified; Southern Red-backed Vole,
Deer Mouse, Northern Short-tailed Shrew, Red Squirrel, Least Chipmunk, Meadow Jumping
Mouse, Hoary Bat, Little Brown Myotis, Big Brown Bat and Northern Myotis. Mammals that were
observed in the LSA by incidental sightings were; moose, White-tailed Deer, Black Bear, Grey
Wolf, Mink, River Otter, Red Fox, Muskrat, Woodchuck, and Snowshoe Hare.

White-tailed Deer were the most common ungulate species in the LSA. There is little habitat for
Moose in the LSA with the observed Moose aquatic feeding areas given a rank of 2. High deer
density has potentially increased the incidence of brainworm, therefore Moose appear to be
uncommon in the LSA. Through field investigations, areas of calving/fawning sites for Caribou,
Moose, or Deer in the LSA were not present, however Moose wintering areas and calving sites
are present in the RSA.

White-tailed Deer were the most common ungulate species found in the LSA during field surveys.
Wetlands within the LSA were surveyed to determine Moose aquatic feeding area rankings based
on the direction provided in Selected Wildlife and Habitat Features: Inventory Manual (Ranta
1998). Wetlands within the LSA that were surveyed received rankings of 2 or less, out of a
maximum ranking of 4, indicating moderately suitable Moose aquatic feeding areas. Additionally,
the high deer density has potentially increased the incidence of brainworm, which can affect the
presence of Moose; therefore moose appear to be uncommon in the LSA. Through field
investigations, areas of calving/fawning sites for Caribou, moose, or deer in the LSA were not
present, however Moose wintering areas and calving sites are present in the RSA.

Two of the four species of bat that were recorded in the LSA are classified as Endangered under
the Federal Species at Risk Act (SARA) and the Provincial Endangered Species Act (ESA),
including Little Brown Myotis and Northern Myotis. The ultrasonic recorders only indicate the
presence or absence of species of bats, and are unable to determine the quantity of specific
species. However, three separate locations in 2011 and five in 2012 recorded Little Brown Myotis,
and one location in 2012 recorded Northern Myotis. Further investigation was done to determine
suitable roosting habitat in the LSA using the MNR Guidelines for Wind Power Projects (MNR
2011), which found five snags in the LSA to have a ranking of high. During the investigation of
these five snags, only one was observed to have bats leaving the snag, however the species of
bat was unknown.

2.8 Aquatic Biology

There were two baseline investigations of fish and fish habitat conducted at the Project site by
KCB in 2010 and 2011 (KCB 2012) and by DST in 2012 and 2013 (DST 2014a). Additional fish
sampling was conducting in 2014 by Treasury Metals staff, along with side-scan sonar
investigations of Keplyn's Bay on Wabigoon Lake and an unnamed bay of Thunder Lake done by
C. Portt and Associates in 2016. The initial investigation done by KCB included Hughes and
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Nugget creeks, where the subsequent studies only looked at Blackwater and Thunder creek
watersheds.

28.1 Blackwater Creek System

The Blackwater Creek system is comprised of a main channel with a number of tributaries feeding
into it. The main channel discharges into the eastern side of Wabigoon Lake at Keplyn Bay.
Blackwater Creek has a sinuous channel, with a low gradient making for a series of runs and
pools morphology. Substrate in Blackwater Creek is primarily fine silty clay, although there are
sections of gravel at road crossings thought to be an artifact of road construction and
maintenance.

The fish community observed in Blackwater Creek is dominated by Northern Redbelly Dace,
Finescale Dace, Brook Stickleback and Pearl Dace. White Sucker spawning habitat was observed
in 2011 within the Blackwater Creek system, but was isolated to road crossings where gravel from
roadways provided suitable spawning substrates. It is unclear if the White Sucker spawning is
from stream-resident populations or if there are spawning runs from populations in Wabigoon
Lake. There was no observed Walleye spawning habitat in the Blackwater Creek system. The
benthic invertebrate community at most sites in the Blackwater Creek system were dominated by
chironomids.

2.8.2 Little Creek and Hoffstrom’s Bay Tributary

Little Creek and Hoffstrom’s Bay tributaries are located north and west of the Project and flow into
Hoffstrom’s Bay of Thunder Lake. The substrate and stream morphology is similar to Blackwater
Creek with a silty clay substrate, and a low gradient sinuous channel. The mouth of these two
watercourses provide wetland habitat along the shores of Hoffstrom’s Bay and is suitable
spawning habitat for Northern Pike. The watercourses themselves have fish communities
dominated by Finescale Dace, Brook Stickleback and Pearl Dace. Yellow Perch was the most
abundant fish observed at the mouth of Hoffstrom’s Bay Tributary.

2.8.3 Hughes and Nugget Creek System

Nugget Creek and Hughes Creek are located east of the Blackwater Creek watershed. The two
creeks meet at their confluence where they flow as Nugget Creek into Barrett Bay of Wabigoon
Lake. The two creeks have similar substrate to the Blackwater Creek System, comprised of silty
clay with gravel substrate at road crossings allowing for diverse fish spawning areas. There are
short sections of Hughes Creek consisting of cobble and boulder substrate, allowing for riffle-pool
morphology. Upstream of the transmission lines, the creek widens out and forms a shallow
marshy channel just downstream of Hughes Pond. This section of stream bed is soft sedimentary
organic material.

A total of 1,239 fish were captured in Hughes Creek belonging to nine different species. Finescale
dace were the most abundant with a total capture of 50%. Although the dominant fish species
were comparable to Blackwater Creek, four species were observed in Hughes Creek that were
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not observed in Blackwater Creek (Walleye, Common Shiner, Blacknose Shiner, and Johnny
Darter). There were also more white suckers observed in Hughes Creek (126) than Blackwater
Creek (20). Both walleye and white suckers spawning was also observed in Hughes Creek, with
12 and 58 eggs respectively collected during surveys.

The mouth of Nugget Creek at Barrett Bay is designated a Provincial Fish Sanctuary to protect
spawning walleye and is closed from fishing from April 1 to May 31.

2.8.4 Thunder Lake

Thunder Lake is located west of the Project site and supports a diverse coldwater fish community
including Lake Trout, Lake Whitefish and Lake Cisco, along with coolwater fish populations
including Walleye, Northern Pike, Yellow Perch and Smallmouth Bass. The mean depth of the
lake is 11.1 m with a maximum depth of 23.5 m. The eastern shore of the lake has two bays that
are separated by a bedrock point with cobble and boulder shoals. This area is a known spawning
ground for Lake Trout, Lake Whitefish and likely Walleye, but this has not been confirmed.

2.85 Wabigoon Lake

Wabigoon Lake is located southwest of the Project site and supports coolwater fish community
including Walleye, Sauger and Muskellunge. The mean depth is 6.1 m with a maximum depth of
14.6 m. There are two fish sanctuaries that were created to protect known Walleye and Sauger
spawning areas, one of which is located just west of the mouth of Blackwater Creek around
Christie Island and the other is at the mouth of Hughes Creek. Wabigoon Lake also supports an
active sports fishery focused on Walleye and Muskellunge angling.
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3.0 ENGAGEMENT

As part of the engagement process which began in 2009, Treasury Metals has engaged with the
following Indigenous communities, stakeholders and government agencies:

o \Wabigoon Lake Ojibway Nation;

o Eagle Lake First Nation;

¢ Noatkamegwanning (Whitefish Bay) First Nation;
¢ Wabauskang First Nation;

e Lac Seul First Nation;

e Lac Des Mille Lacs First Nation;

e Grassy Narrows First Nation;

¢ Grand Council Treaty #3;

e Métis Nation of Ontario;

e Aboriginal People of Wabigoon

e City of Dryden;

e Village of Wabigoon;

e Thunder Lake and local area residents;

o CEAA;

e Fisheries and Oceans Canada (DFO);

e Ministry of the Environment and Climate Change (MOECC);
e ECCC,; and

e MNRF.

Consultation to date has included the following activities:
June 2009
e Provided a notice of the 2009 summer exploration program to Wabigoon Lake Ojibway
Nation, Eagle Lake First Nation, and Grand Council Treaty 3.
October 2012

¢ Provided invitations for an investor update meeting to the Wabigoon Lake Ojibway Nation,
Eagle Lake First Nation, and Métis Nation of Ontario.
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November 2012

e Provided a letter to Aboriginal peoples to inform that a project description for the Project
had been submitted to CEAA and that the process to complete an EA for the Project had
begun. This notice was sent to Wabigoon Lake Ojibway Nation, Eagle Lake First Nation,
Lac Seul First Nation, Wabauskang First Nation, Whitefish Bay First Nation, Grassy
Narrows First Nation, the Aboriginal People of Wabigoon and the Métis Nation of Ontario.

June 2013

o Registered letter provided to Indigenous communities identified by the Ministry of Northern
Development and Mines (MNDM) and CEAA to advise each community of Treasury
Metals’ obligation to consult.

e An information package relating to the Project was provided to Indigenous communities
and Treasury Metals invited comments about the Project.

o Provided letter to all identified Indigenous communities to inform them that the Agency
had accepted the Project Description and had issued EIS Guidelines for the required EIS.
The letter listed websites where the Project description and EIS Guidelines could be found.

January 2014

o Letter provided to all identified Indigenous communities seeking input to the Project
baseline wetlands assessment. The letter requested comments from the groups about any
specific wetlands that hold special values to their communities. No comments were
provided by any of the Indigenous communities.

April 2014

e Treasury Metals provided copies of the baseline reports to identified Aboriginal peoples.

June 2014

o Hosted a meeting in Dryden inviting the identified Aboriginal peoples to raise concerns or
guestions about the Project.

October 2014

e Provided letter to all Aboriginal communities to inform them that the Project EIS for the
Project had been submitted to the Agency.

e An electronic copy of the EIS was sent to each Aboriginal community.

February 2015

o Treasury Metals received a letter from CEAA that listed project-related concerns collected
in meetings with various communities between February 10th and 12th, 2015. Concerns
were listed that had been specifically raised by Eagle Lake First Nation, Wabauskang First
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Nation, Naotkameganning (Whitefish Bay) First Nation, and Wabigoon Lake Ojibway
Nation.

April 2015

o Provided letter to all identified Aboriginal communities indicating that the EIS for the
Project conformed to the EIS Guidelines set out by CEAA.

May 2015

o Meeting with Eagle Lake First Nation, City of Dryden, and Village of Wabigoon in support
of the engagement process for the EIS. These meetings provided an update to the
communities and provided a venue to voice concerns. CEAA also provided a presentation
in support of these meetings. In conjunction to the Treasury Metals provided an additional
meeting with local residents located proximal to site to ensure their comments was
captured.

April 2017

o Meeting with Wabigoon Lake Ojibway Nation, Eagle Lake First Nation, Whitefish Bay First
Nation, Grand Council Treaty 3 and CEAA with regards to water management.
Representatives from all parties participated in providing concerns to both Treasury Metals
and government regulators.

July 2017

o Treasury Metals provided a document known as the Impact Footprints and Effects Area
report to each Indigenous community and invited comments. This document was intended
to provide an opportunity to discuss the potential impacts to traditional land use.

In addition to the above, Treasury Metals has made numerous presentations to all the identified
Aboriginal communities. The presentations included a description of Treasury Metals, the Project
location and geology, mine plan, environmental studies and review process, employment, training
and business opportunities (including labour demand and spending forecasts), and a discussion
surround the overall effects of the Project as they relate to traditional land uses.

A summary of concerns related to the TSF and MWP raised during consultation, along with the
responses provided by Treasury Metals, is included in Table 3-1.
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Summary of Consultation

Concerns

Response / How the Comment was Addressed

Concern about relocation of fish
from waterbodies within the
Project area

Consultation with MNRF will determine where fish will be relocated. It is expected that
the fish would be transferred to other locations within the Blackwater Creek system
using accepted standard practices.

Close proximity of mine to
residents

The Project will be required to obtain an ECA from the MOECC to meet environmental
requirements for the site (e.g., air quality, noise). There will be no exceedances allowed
as part of the ECA permitting process.

Lola Lake in close proximity to the
Project

Lola Lake is located upstream of the Project in a separate watershed from where
Treasury Metals will be discharging. Therefore, water quality at Lola Lake will not be
effected. Water for the process plant will be taken intermittently from Thunder Lake
Tributaries 2 and 3, which Lola Lake drain into. However, water taking will be less than
5% of the flows going into the tree nursery ponds and will not have an effect on Lola
Lake.

View of the Project from Thunder
Lake

Development area will be more than 300 m from Thunder Lake and will be designed to
be as short as possible to mitigate aesthetic effects.

How will archaeological resources
| grave sites be managed if
discovered?

An archaeological assessment did not find any graves or anything else of significance
on the site. The area was the site of homesteads over 100 years and most of the site
has been logged in the recent past. Treasury Metals is proposing Wabigoon Lake
Ojibway Nation and Eagle Lake First nation complete traditional knowledge studies on
the site. The Elders of Wabigoon Lake Ojibway Nation have indicated that
archaeological resources be curated in situ. The Archaeological and Cultural Heritage
Resource Management Plan that will be created prior to the start of construction will
reflect this preference. Policies and procedures will be created that dictate the
procedures and contact requirements if archaeological resources or grave sites are
discovered by site personnel.

Eagle Lake First Nation Elder
identified he picks blueberries
where the TSF will be located

There is a known area where blueberries grow on the east and west sides of Tree
Nursery Road that will be within the operations area. However, this area will be
overprinted by the process plant and part of the open pit and not in the preferred TSF
location.

What will the height of the tailings
dam be?

The height of the TSF will increase over the life of the Project, with an ultimate elevation
of the crest of the embankment at about 22 m above the foot of the embankment or 420
metres above sea level (masl).

TSF situated over highly porous
substrate and will flow to Thunder
Lake tributaries.

The TSF is largely located on a sand over clay/silt over sand sequence within the
Blackwater Creek watershed. Seepage modelling has determined that once dewatering
has ceased and groundwater levels return to pre-development levels, some seepage
from the TSF will report to Thunder Lake. However, the amount of seepage indicated
from modelling is not sufficient enough to cause an impact to water quality in Thunder
Lake.

Mercury levels in the fish of
Thunder Lake

No mercury will be used at the Project site and any discharge from the Project will either]
meet PWQO or be less than background. Additionally, no discharges will be to the
Thunder Lake watershed. There may be potential for seepage from the TSF to report to
Thunder Lake following closure, however; the extremely low amounts of seepage that
will get to Thunder Lake will not have a measurable effect.

Is there potential for the tailings
pond to breach into Thunder Lake

Treasury Metals advised that the area around the preferred TSF does not drain toward
Thunder Lake. In the unlikely event of a dam break, the spill would follow the
Blackwater Creek basin and tailings would not reach Wabigoon Lake.

Access restriction concerns

Treasury Metals has not changed access to Treaty lands as much of the Project site
has been private property for some time and the Tree Nursery Road has historically
been gated. Treasury Metals has permitted minnow trapping on the Tree Nursery ponds
and will consider future requests to continue the practice.
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Concerns Response / How the Comment was Addressed
Fox dens in TSF area In collecting environmental baseline data, consideration was given to the possible

presence of dens, mast areas, and the distribution of wildlife populations. No dens were
specifically noted during field surveys, however, to the extent possible, the information
that was shared with Treasury Metals was considered in preparing the EIS.

TSF area is good nesting habitat | In collecting environmental baseline data, consideration was given to nesting habitat for
for birds birds. Although no habitat has been identified specifically, Treasury Metals does
acknowledge that this area will be lost as nesting habitat until the post-closure phase of
the Project, for the dry cover closure scenario. At this time the TSF would be vegetated
with native species and will provide new habitat for nesting birds.

Potential impact on right to hunt Treasury Metals has made an effort to locate mine infrastructure on private property;
the project will affect less than 100 ha of Crown land. There are no reports of hunting
activities in the area of the mine and no known camp sites or hunt zones in the
immediate area.

Impact on drinking water in Treasury Metals will ensure that water discharged from the site will meet Provincial
Wabigoon and Dryden water quality standards; options for treatment will be discussed in the EIS. Water quality
downstream of the mine will not be adversely affected by the mine for drinking or
fishing.
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4.0 METHODOLOGY

The methodology utilized to assess mine waste alternatives follows from and is intended to be
compliant with that prepared by Environment Canada (2011).

4.1 Identify Candidate Alternatives

The first stage of the assessment of alternatives is to determine possible mine waste disposal
alternatives. This could include different approaches or technologies for mine waste disposal,
such as the level of tailings dewatering, as well as possible locations for the storage of tailings
and management of mine water.

4.2 Pre-Screening Assessment

The pre-screening assessment allows those candidate approaches or locations that do not meet
minimum specifications to be removed from the assessment process. By not meeting these
minimum requirements, the candidate is considered to contain a fatal flaw that is so unfavourable
or severe that it eliminates the disposal method or site as a candidate mine waste disposal
alternative. Pre-screening criteria are formulated such that a “yes” or “no” response is possible.
There must be no reasonable mitigation strategy that would eliminate a fatal flaw.

The deliverable for the pre-screening assessment is a summary table which shows all candidate
alternatives and whether they are carried forward to the characterization step, or eliminated based
on the fatal flaw analysis.

The pre-screening assessment is designed up to return candidate technologies, as well as TSF
and MWP locations that have not been screened out. Each of the alternatives will be established
utilizing one of the technologies / approaches, combined with a TSF location and a MWP location.
As one of the intents of the pre-screening assessment is to allow the characterization set to focus
on feasible alternatives, developing alternatives based on all possible combinations of approach
/ technology, TSF location and MWP location, would result in an onerous number of alternatives
to carry through the MAA. To avoid a cumbersome quantity of alternatives, several alternatives
are selected utilizing the remaining candidate approaches / technologies and locations, from a
mine development perspective. This includes at least one alternative using locations that do not
overprint water.

4.3 Alternative Characterization

The reduced number of alternatives remaining after the pre-screening assessment are then
characterized to:

e Ensure that all aspects of the alternative are properly considered; and

e Allow direct comparison between alternatives, ensuring complete transparency of the
alternatives assessment process.
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As described in the Guidelines, there is no ideal number of alternatives that should be carried
through, but there should be at least three or more alternatives remaining and determined to be
worthy of detailed assessment. At least one of these alternatives should not impact a natural
waterbody that is frequented by fish, unless it can be demonstrated that this possibility does not
reasonably exist based on site-specific circumstances.

Alternatives are characterized based on environmental, technical, project economic and socio-
economic categories (accounts). Characterization criteria are selected by a multidisciplinary team
representative of the above accounts.

Deliverables for the alternatives characterization include a description of each alternative, and a
table of environmental, technical, project economics and socio-economic criteria.

4.4 Multiple Accounts Ledger

Preliminary screening of alternatives can be used to eliminate alternatives with any fatal flaws,
which can occur with minimal judgement. However, evaluation criteria used in the MAA considers
the material impact, such as a benefit or loss, associated with each alternative.

A multiple accounts ledger includes a three-level hierarchy comprised of accounts, sub-accounts
and indicators. Accounts identify the general area of consideration and include:

e Environmental;

e Technical,

e Project economic; and

e Socio-economic.
Each account is split into evaluation criteria (sub-accounts) that are used to determine the level
of impact to the account. For example, an environmental account could contain sub-accounts that
include terrestrial ecosystem impacts, aquatic ecosystem impacts, impacts to groundwater and

impacts to air quality. Sub-accounts should conform to the following criteria detailed by
Environment Canada (2011):

e Sub-accounts need to be impact driven;

e The sub-account must differentiate one alternative from another;

e The sub-account must be relevant to the account;

e The sub-account must be understandable, and unambiguously defined for clarity;
e Sub-accounts must not be redundant; and

e Sub-accounts should be judgmentally independent (one sub-account cannot depend on
the value of another sub-account).
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While sub-accounts measure impacts between the alternatives, they are often not easy to quantify
and rank in a transparent manner. Measurement criteria (indicators) allow qualitative or
guantitative measurement of the impact associated with each sub-account.

For the purposes of this MAA, each indicator has a six-point scale established that details how an
alternative is valued, as suggested in the Guidelines (Environment Canada 2011). Based on
consultant experience with other recent assessments of alternatives, a six-point scale is utilized
for indicators measured by quantitative data, to reflect and maximize the relative differences
between each alternative. Typically, this results in one alternative with the best indicator value of
six, one alternative with the lowest indicator value of one, while the remaining alternatives are in
the middle of the scale depending on their relative characteristics.

Quialitative scales are established to cover a wider range of scenarios for added clarity and to
ensure that an independent reviewer would also assign the same values. Typically, this results in
the alternatives tending to have values towards the middle of the scale.

Deliverables for the multiple accounts ledger include a comprehensive list of accounts, sub-
accounts and indicators, including rational for selection, and six-point value scales for each of the
indicators.

45 Value-Based Decision Process
451 Valuing

Each alternative is assigned a value for each indicator ranging from one to six. A six is assigned
when the alternative meets the best criteria on the indicator value scale; one is assigned when
the alternative meets the worst criteria.

The deliverable for valuation is a summary table of values determined for each indicator.
45.2 Weighting

An experienced multidisciplinary team with representatives from Treasury Metals and
Amec Foster Wheeler held a workshop to determine appropriate weightings for the sub-accounts
and indicators. Applicable views of external stakeholders identified during engagement activities
were incorporated when determining weights.

Weights were applied to each sub-account and indicator on a scale of one to six based on the
relative importance of each sub-account and indicator. A weight of two is considered twice as
important as a weight of one; similarly, a weight of four is twice as important as a weight of two.
By design of the scale, no sub-account or indicator can be weighted more than six times more
important than another sub-account or indicator.
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4.5.2.1 Indicators and Sub-accounts

The weights of indicators are comparable within each individual sub-account and cannot influence
separate sub-accounts. In the event of only one indicator in a given sub-account, a weight of one
was applied. Sub-account weights are only applicable within a given account and are not
comparable across accounts.

The deliverable for weighting is a summary table of all weights assigned to the sub-accounts and
indicators, including rationale for the selection of each weight.

4522 Accounts

The base case account weights as suggested by Environment Canada (2011; Section 2.6.2
therein) are as follows:

e Environment — 6;
e Technical - 3;
e Socio-economic — 3; and

e Project economics — 1.5.

As provided in the Guidelines, the base case includes weighting the environment account twice
as important as the technical and socio-economic accounts, which in turn are weighted twice as
important as the project economics account.

45.3 Quantitative Analysis
The MAA follows the methodology provided in Environment Canada (2011):

For each indicator, the indicator value (S) of each alternative is listed in one
column. The weighting factor (W) is listed in another column and the combined
indicator merit score (S x W) is calculated as the product of these values.

Indicator merit scores can be directly compared across alternatives, and likewise
sub-account merit scores (2{S x W}) can be directly compared across
alternatives. However, to allow comparison of these values against values for
other sub-accounts, the scores must be normalized to the same six-point scale
used to score each indicator value. This is achieved by dividing the sub-account
merit score by the sum of the weightings (2W) to yield a sub-account merit rating
(Rs = (2{SxW}/ 2W). This will again be a value between 1 and 6. This
normalization is necessary to balance out different numbers of indicators and
sub-accounts for each account. Without this normalization, the number of
indicators associated with each sub-account, and the number of sub-accounts
associated with each account, would have to be identical, otherwise the analysis
will be skewed by accounts with more sub-accounts or indicators.
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The same procedure of weighting and normalization is followed to determine
account merit scores (2{RsxW}), and account merit ratings (Ra = 2(RsxW)/ ZW).
This process is repeated one final time, and an alternative merit score (2{RaxW}),
and an alternative merit rating (A = 2(RaxW)/ 2W), is determined for each of the
alternatives.

The deliverables for the quantitative analysis are summary tables showing calculations for the
sub-account merit ratings, account merit ratings and alternative merit ratings.

4.6 Sensitivity Analysis

In addition to the base case, additional scenarios are considered in order to evaluate the
robustness of the analytical process and to determine the degree to which various options are
influenced by the choice of weightings.
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5.0 CANDIDATE ALTERNATIVES
5.1 Tailings Candidate Alternatives
511 Tailings Storage Method

5.1.1.1 Underground Storage

Underground mines often require backfill to reduce the potential for subsidence and localized
collapse. The Project underground stopes will be backfilled using a consolidated waste rock fill,
with the option to use paste fill if required by mine conditions. If waste rock is utilized as
underground backfill, there will be no meaningful potential for the storage of tailings solids in the
underground. Should a paste backfill be required, there is potential for tailings to be utilized in a
paste backfill mix, if it can meet technical requirements and is economically feasible. If paste
backfill is required and a tailings component is feasible, this would allow for the storage of a portion
of the tailings over the life of the Project.

5.1.1.2 Open Pit Storage

The Project includes a three-lobed open pit, to be mined from west to east based on the current
mine plan. Open pits, when completed, form a basin which can potentially be used for the
deposition of mine waste, including waste rock and tailings. Similarly, a lobe of the open pit can
be used for the deposition of mine waste when completed if appropriate topographic control is
present, so long as underground workings are effectively isolated from the deposition area, and
the waste is stored in a manner that does not allow movement to active mining areas in the open

pit.

5.1.1.3 Filtered Tailings

Filtered tailings production involves using a variety of dewatering and filtration systems to produce
a relatively dry (unsaturated) tailings (typically about 20% moisture), which can be trucked or
conveyed to a tailings stockpile (sometimes called a dry-stack or filtered stack) on surface. This
method of tailings management is primarily utilized in drier climates where water conservation is
a critical issue, areas of high seismic activity not suitable for dams, as well as at some northern
settings where the stacked tailings remain in an inert frozen state within permafrost. With filtered
tailings, conventional dam containment is not required, as the tailings essentially become a pile
of fine sand- and silt-sized material that can be contoured as a stockpile. Low height berms may
be required along the downstream toe of the stockpile to provide stability. Runoff capture / recycle
systems will be required in Canada.

5.1.1.4  Thickened Tailings

Thickened (partially dewatered or paste) tailings production involves using a variety of dewatering
systems to produce partially dewatered tailings, which can be pumped to a storage area by
pipeline. Unlike filtered tailings, conventional tailings dams are required to contain the filtered
tailings. Thickened tailings deposition is typically used where there is an advantage to developing
a steeper tailings beach, such as against a natural slope draining towards a downstream tailings
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dam. In such an instance, more tailings can be stored with less dam volume, as opposed to
developing a flatter deposited tailings profile.
5.1.1.5 Conventional Slurry Tailings

The standard method of tailings disposal for northern Ontario gold mining operations is a
permanent surface impoundment, surrounded as necessary with dams to ensure containment.
Tailings are pumped to the TSF via pipeline and discharged into the impoundment. Tailings flow
downgradient in the TSF to form a beach, with effluent reporting to a pond which can be used for
water recycle and effluent aging. Developing a lower angle tailings beach promotes overall tailings
surface stability, and makes it easier to revegetate exposed tailings beaches.

5.1.2 Potential TSF Locations
Nine potential tailings impoundment locations have been identified as shown in Figure 5-1.

Seven of the tailings impoundment locations (Locations 1 through 7) were selected based on
previous engineering studies and the prior assessment of alternatives report (WSP 2014). Criteria
for the selection of these sites generally included:

e Avoiding protected areas;
e Avoiding sites distant from the mine; and
o Excluding sites based on legal boundaries and corporate policy.
Two additional sites (Location 8 and Location 9) have been included as candidate alternatives as

they do not overprint water, are generally located near the Project site and are situated on property
held by Treasury Metals.

5.2 Potential MWP Locations

Nine potential MWP locations have been identified as shown in Figure 5-2. Selection criteria for
the MWP candidate alternatives include:

e Located entirely on the Treasury Metals property;

o Generally located adjacent or near to the Project site such that the site ditching can be
extended around the MWP to facilitate water management; and

e Additional considerations such as sites that avoid water, or dual purpose with other
infrastructure to reduce site footprint.
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6.0 PRE-SCREENING ASSESSMENT

Prior to completing a comprehensive MAA, a pre-screening assessment is applied to determine
whether any alternatives (method or location) have an inherent fatal flaw. If an alternative has a
fatal flaw then it is not carried forward to the MAA.

6.1 Tailings Pre-screening Assessment
6.1.1 Pre-Screening Criteria

Pre-screening criteria applicable to the tailings locations are:
o Does the alternative allow for disposal of a meaningful quantity of tailings? (yes/no);

¢ Is the alternative method a conventional technology in Ontario, or provide a substantial
benefit of conventional technologies? (yes/no);

¢ Is the alternative reasonably close to the Project site (<4 km)? (yes/no);

e |s the alternative located on the Treasury Metals property boundary, or on lands which
Treasury Metals can readily acquire? (yes/no);

e Does the alternative avoid unnecessary effects to the Thunder Lake watershed in
accordance with Treasury Metals commitments? (yes/no); and

e Does the alternative avoid unnecessary effects to Provincial Parks and Nature Reserves
(>1 km distant)? (yes/no).

A summary of the advantages and disadvantages for each alternative tailings method and location
is provided in Table 6-1. The results of the pre-screening assessment for candidate tailings
alternatives are provided in Table 6-3.

6.1.2 Pre-Screening of Tailings Storage Methods

6.1.2.1 Underground Storage

From an environmental and socio-economic perspective, the use of tailings as part of a paste
backfill to augment underground stability is ideal as it has minimal adverse environmental effects
although there are additional power requirements. The unit cost for tailings in backfill is much
higher compared to surface impoundment due to higher material handling costs, and
requirements for a filtration / paste plant.

The Project, as proposed, utilizes waste rock from the open pit underground as backfill and there
is minimal space available for additional tailings backfill. Even it a paste backfill utilizing tailings is
employed as backfill, the underground mine would not hold a sufficient quantity of tailings to
alleviate the need for a new surface impoundment. As the underground mine will be used for the
storage of mine waste and cannot store a sufficient quantity of tailings to remove the need for a
surface impoundment and the use of underground storage as a candidate tailings disposal
method has been eliminated from further consideration in the MAA.
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6.1.2.2  Open Pit Storage

The Project open pit is a single pit with three connected lobes. These lobes could provide basins
for the impoundment of tailings provided that tailings and supernatant are excluded from active
mining areas. However, due to pit geometry, the majority of the storage capacity available in the
open pit is above the elevation where the lobes connect. As the lobes have a relatively small
volume, only a small portion of tailings could be stored in each lobe without emplacement of
engineering structures within the operating pit. This is further compounded by the need to have
sufficient supernatant storage above the tailings to account for high precipitation events / periods.
Should open pit storage be utilized for tailings, only a small portion of the overall tailings stream
could be directed to the open pit, necessitating a surface impoundment, and the open pit may not
be available for the deposition of waste rock. Additionally, due to underground mining scheduled
to occur at the same time as potentially filling the open pit with tailings it is not certain that the
underground area will be possible to sufficiently separate from the open pit tailings disposal and
would create an undue risk to the operations personnel. For these reasons, Treasury Metals
proposes to backfill portions of the open pit with waste rock. Waste rock allows for the
development of benches and slopes, and can utilize a much larger proportion of the open pit void
without impacting the safety of mine workers. The use of the open pit for storage of tailings has
been screened out.

6.1.2.3 Filtered Tailings

Filtered tailings are best suited for arid sites which have a very limited supply of water and require
maximum water recycle, areas of high seismic potential that are not suited to large dams, or arctic
sites where a dry stack can be encapsulated by permafrost to minimize acid rock drainage (ARD)
/ metal leaching (ML). These conditions are not applicable to the Project and used of filtered
tailings technology is unproven in northern Ontario at an operational scale. Filtered tailings have
an advantage over conventional slurry tailings as the tailings are dewatered at the plant site and
no large tailings pond, positioned over tailings is required. This eliminates the potential for a dam
breach releasing tailings and effluent with a high potential energy into the environment. No fatal
flaws are apparent for the use of filtered stack tailings and this candidate tailings storage method
has been carried forward to the MAA.

6.1.24  Thickened Tailings

The use of thickened tailings at a mine can offer some advantages over conventional slurry
discharge as settled dry densities can be slightly higher with less water lost to tailings void space,
and tailings can be deposited with a steeper beach. The topography around the Project does not
require the use of thickened tailings for steeper tailings beaches and thickening of the tailings will
not substantially reduce dam requirements. As thickened tailings storage methods do not lend
any significant advantages over a conventional slurry and have additional power requirements /
economic considerations, further review of thickened tailings is not warranted and this alternative
has been screened from consideration in the MAA.

6.1.2.5 Conventional Slurry Tailings

The use of conventional slurry for deposition of tailings is standard practice at northern Ontario
gold mines. Where required, tailings and effluent from the processing plant can be pre-treated
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using the SO / air process to destroy cyanide and to precipitate heavy metals to concentration
levels that are manageable through further effluent aging in a tailings pond. Alternatively,
supernatant liquid or effluent can be treated at the TSF.

The tailings slurry produced at the processing plant can be pumped via pipeline to a surface
impoundment which uses natural topography and constructed dams to contain the tailings slurry.
A tailings pond forms on top of the tailings which is recycled back to the process plant. No fatal
flaws are apparent for the use of conventional tailings slurry in a new TSF and this candidate
tailings storage method has been carried forward to the MAA.

6.1.3 Pre-Screening of Alternative Tailings Locations
Nine TSF locations were identified at the preliminary stage (Figure 5-1).

All of the alternative locations were located within 4 km of the mine / process plant, except for
Location 3, which is located over 5 km from the process plant. As this location provided no
additional benefit, and due to this unnecessary distance which would increase environmental and
social effects while driving up Project costs, Location 3 was eliminated as a candidate for further
consideration.

Candidate locations located off property could be difficult or impossible to acquire while meeting
Project timelines and should be excluded from further consideration. Location 4 is located entirely
off property and has been removed from further consideration. Similarly, Location 7 is located on
lands held by others and situated near the village of Wabigoon, and has been eliminated as a
candidate. Location 5 is partially located off property, and while not a fatal flaw, it is located over
a large pond which poses an unnecessary environmental effect. For these reasons, Location 5
has also been removed as a candidate location.

Through the environmental assessment and consultation processes, Treasury Metals has made
commitments to avoid placing infrastructure in the Thunder Lake watershed, to the extent
practicable. This is to reduce effects to residents on Thunder Lake as well as to reduce potential
environmental effects to the lake. Location 8 is the only TSF candidate location located in the
Thunder Lake watershed and for that reason is not considered further.

The final criteria is whether the alternative avoids unnecessary effects to Provincial Parks and
other protected lands. The Treasury Metals property boundary is bound by Aaron Provincial Park
in the west, and Lola Lake Provincial Nature Reserve to the north. Alternatives located proximal
to these protected areas have the potential to have greater effect on the parks than more distant
alternatives. For the purposes of this assessment, alternatives within 1 km of Aaron Provincial
Park or Lola Lak Provincial Nature Reserve are excluded from further analysis. Both Location 2
and Location 8 meet this criterion and have been screened out.

Based on the pre-screening analysis, three locations, Location 1, Location 6 and Location 9 are
retained for consideration in the MAA.
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6.2 MWP Pre-Screening Assessment
6.2.1 Pre-Screening Criteria

Pre-screening criteria applicable to the MWP candidates are:
e Does the alternative avoid conflicts with existing infrastructure / land use? (yes/no);
o Does the alternative avoid unnecessary effects to permanent watercourses? (yes/no);
o Is the alternative technically feasible? (yes/no); and

e Does the alternative avoid unnecessary effects to Thunder Lake watershed in accordance
with Treasury Metals commitments? (yes/no).

A summary of the advantages and disadvantages for each alternative MWP location is provided
in Table 6-2. The results of the pre-screening assessment for candidate MWP alternatives are
provided in Table 6-4.

6.2.2 Pre-Screening of MWP Candidates

The Project MWP is considerably smaller than the TSF, and accordingly has greater flexibility
with regards to placement. Where a TSF or WRSA may require the relocation of existing
infrastructure, a MWP has flexibility to be placed in manner that avoids major changes to existing
infrastructure. MWP Location 8 for example, would require a >1 km realignment of Tree Nursery
Road, the primary access road to the Project site. This would be onerous for all incoming /
outgoing traffic and Location 8 has been excluded from further analysis. Similarly, Location 2
overprints a portion of the MNRF tree nursery that is currently growing hybrid trees. As Treasury
Metals intends on minimizing tree nursery clearing, Location 2 is also excluded from further
analysis.

Similar to the rational for avoiding infrastructure above, the MWP should avoid permanent
watercourses where practicable, unless unavoidable. Location 7 would overprint a section of
Blackwater Creek, a permanent watercourse, and a large realignment would need to be blasted
through high ground. Due to the unnecessary negative effects on Blackwater Creek associated
with Location 7, it has been screened out.

Location 4 is intended to make dual use of Collection Pond #1 as a runoff collection pond and as
a mine water pond. However, due to the topography of the location, the entire pond would have
large excavation requirements to passively capture runoff from the adjacent WRSA. This is further
complicated by the adjacent Hydro One Networks Inc. (HONI) transmission line which would
result in an inefficient design. Due to the technical challenges, Location 4 has been screened from
further consideration.

Through the environmental assessment and consultation processes, Treasury Metals has made
commitments to avoid placing infrastructure in the Thunder Lake watershed, to the extent
practicable. This is to reduce effects to residents on Thunder Lake as well as to reduce potential
environmental effects to the lake. As Location 5 is located entirely within the Hoffstrom’s Bay
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Tributary / Thunder Lake watershed, it has been screened out as there is no valid rationale for
preferring this location. Although Locations 3 and 6 are partially located within the Thunder Lake
watershed, they have not been screened out by this criterion. Alternative 3 is located in the
Blackwater Creek watershed to the extent possible given the location constraints. Alternative 6
was selected to make dual use of the Collection Pond #3 area to reduce the overall site footprint.
It is also split between the watersheds for Hoffstrom’s Bay Tributary and Little Creek, which will
reduce the flow reduction effects to both sub-watersheds.

Based on the pre-screening analysis, four locations: Location 1, Location 3, Location 6 and
Location 9, are retained for consideration in the MAA.

6.3 Alternatives for the Multiple Accounts Analysis

Based on the two tailings storage methods, three tailings storage locations and four MWP
locations identified as potentially practicable based on the pre-screening assessment
(Sections 6.1 and 6.2), a total of 24 possible alternatives exist. In the interest of having a focused
and manageable MAA, consistent with the Guidelines (Environment Canada 2011), rather than
assessing every possible combination, alternatives which make the most sense from a mine
development perspective have been developed for consideration in the MAA. All candidates not
eliminated in the pre-screening step are considered through the alternatives carried forward to
the MAA.

6.3.1 Alternative A

Alternative A is the tailings and MWP approach presented through the Revised EIS (Treasury
Metals 2017). It utilizes conventional slurry tailings, deposited at TSF Location 1. Minewater would
be managed in a pond adjacent to the TSF at MWP Location 1. Both the TSF and MWP would
require a MMER Schedule 2 regulatory amendment.

6.3.2 Alternative B

A variant of Alternative A, Alternative B uses the same conventional slurry tailings, deposited
subaerially at TSF Location 1. MWP Location 3 was selected, as it is situated near TSF
Location 1, and avoids the need for a MMER Schedule 2 regulatory amendment for the MWP.
The TSF would require a MMER Schedule 2 regulatory amendment.

6.3.3 Alternative C

Filtered stack tailings was one of the deposition methods carried forward from the pre-screening
assessment. The previous assessment of alternatives report (WSP 2014) found that the highest
rated filtered stack location was at TSF Location 6. Accordingly, Alternative C utilizes filtered stack
tailings deposition at TSF Location 6. MWP Location 6 has been identified as the best MWP
location for a filtered stack at TSF Location 6, as it maintains a compact site footprint by not
placing mine wastes to the east of Tree Nursery Road. Alternative C will require a MMER
Schedule 2 regulatory amendment for the TSF, but not for the MWP.
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6.3.4 Alternative D

Alternative D was selected as the best alternative that avoids placing mine waste over waters
frequented by fish, and accordingly has no MMER Schedule 2 requirements. It utilizes
conventional slurry tailings, deposited subaerially at TSF Location 9. A MWP at Location 9 was
selected as it does not overprint water frequented by fish, has favorable terrain for a pond and is
located near TSF Location 9.
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Table 6-1: Tailings Storage Method and Location Advantages and Disadvantages
I\;Ir:tlrlwlggsl E(t)?:?[?oen Advantages Disadvantages
Tailings Storage Method
o Reduced effects to the natural and human environment o Backfill can only be placed once mining is completed in any particular area
compared to a surface impoundment o Insufficient capacity to store all tailings underground due to swell factor of hard rock to
Underground o |Improves stability in the underground workings compared finely ground tailings, the addition of a binder, and tailings from open pit ore
Storage to a no backfill scenario e High cost to produce tailings backfill (filtration / paste production plant required)
o Unable to store large quantities of waste rock underground (as currently planned) if
underground voids are backfilled with tailings
o Reduced effects to the natural and human environment ¢ As only a single pit is proposed, there are no fully completed open pits available for
compared to a surface impoundment storage and tailings deposition would be into an active open pit
o Open pits can provide excellent containment and avoid the | e Increased risks to worker safety
need for impoundment dams if the pit design is conducive | e Tailings deposition would not allow potential extraction of low grade mineral resources
not currently proposed to be mined in the vicinity of the open pit
e Tailings could only be placed once mining in each lobe is complete and a surface
impoundment would still be required until the first lobe was available, and due to the
insufficient overall capacity in the pit to store tailings
Open Pit Storage o Difficult or impossible to separate open pit from underground operations to facilitate

tailings storage while underground operations continue

o Could entail higher costs to double handle tailings, if the tailings were first deposited in a
surface impoundment and transferred to the pit later

o If utilizing a conventional slurry, this open pit lobes have a very small capacity to store
tailings without flooding active mining areas

o If utilizing filtered tailings, winter deposition could be technically challenging due to
material freezing before being properly compacted

o If the open pit is used for tailings storage, utilized space would be unavailable for waste
rock storage, as currently envisioned
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Tailings Storage
Method / Location

Advantages

Disadvantages

Filtered Tailings

o Maximum water recycle from the filtration plant will reduce

the volume of water bound to the tailings, and will help
maintain flows in the Blackwater Creek system as excess
water in the site inventory will be treated and discharged
Filtered tailings eliminate the need for a reclaim pond
positioned over tailings, and potential TSF failures are less
severe

Large tailings dams are not required

o Filtered tailings are typically used in arid environments where water is scarce or in arctic
environments where filtered tailings are encapsulated in permafrost, these conditions do
not apply to the Project site

o Filtration / dewatering systems are expensive to construct and operate

e Fugitive dust from the TSF could make regulatory approvals difficult or impossible to
acquire

e Tailings must be transported by truck or conveyer which requires more equipment and
handling than slurry transport

e Filtered stacks require continuous construction

o Filtered stacks can be technically challenging to construct in winter conditions

e Larger runoff collection ditches and ponds compared to thickened and conventional
slurry tailings as more water will runoff the stockpile during precipitation events

o A larger (and more expensive) water treatment plant will be required

Thickened Tailings

Thickened tailings allow for the development of steeper
tailings slopes, which can reduce the size and cost of
tailings dams, depending on topography

Improved water recycle from the dewatering plant will
reduce the volume of water bound to the tailings, and will
help reduce flow losses in Blackwater Creek as excess
water in the site inventory will be treated and discharged
Tailings can be transported via pipeline which is less costly
and requires less equipment / maintenance

Potential TSF dam failures have a slightly reduced severity
compared to conventional slurry as there is less water to
aid in the transport of tailings downslope

¢ Fugitive dust emissions are greater than conventional slurry tailings

o Steeper tailings slopes are more prone to erosion and are more difficult to revegetate at
closure

¢ Does not eliminate the need for large tailings dams

¢ Does not eliminate the need for a reclaim pond positioned over tailings

o Thickening systems are expensive to construct and operate

¢ Does not notably reduce the TSF footprint compared to a conventional slurry

¢ Deposition scheduling is dependent on dam raises

o Alarger (and more expensive) water treatment plant will be required

o Higher operating costs due to dewatering of tailings greater pumping costs (positive
displacement pumps may be required)

¢ More technically challenging to deposit thickened tailings beaches compared to
conventional slurry tailings

Conventional Slurry
Tailings

A conventional technology that is commonly used in
Ontario

Lower fugitive dust emissions compared to filtered and
thickened tailings, particularly advantageous as the Project
has nearby receptors

Typically, lower construction and operating costs
compared to filtered and thickened tailings

o More water bound in the tailings compared to filtered / thickened tailings (this is an
advantage from a technical perspective as extra water will require treatment / discharge
to the environment)

o Dam construction for complete containment can be costly

¢ Deposition scheduling dependent on dam raises

o Although unlikely, TSF failures are likely to be more severe compared to filtered and
thickened tailings

o Tailings can be transported via pipeline
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Tailings Storage
Method / Location

Advantages

Disadvantages

Tailings Storage Facility Locations

TSF Location 1

¢ Engineering design is well advanced; this location is
proposed in the EIS process and in community
engagement, which reduces duplication of engineering
design and reduces risk of delays in the environmental
assessment process.

o Topography is relatively good from a dam design
perspective

o Location is easily accessible from Tree Nursery Road,
avoiding the need for a new access corridor

o Located within 1 km of processing plant

o Location has been previously logged and has a low
proportion of mature forest

o Located on Treasury Metals property boundary

o Groundwater seepage will be drawn to the open pit
drawdown cone during operations and will similarly flow
into the pit after closure

o Site is contiguous with the open pit / processing plant
location allowing for activity to remain within the bermed
perimeter

o Mostly avoids the Thunder Lake watershed

o Will overprint an intermittent watercourse (Blackwater Creek Tributary 2)

o Will require listing to MMER Schedule 2, including potential risks to Project timelines if
listing is delayed

o Will restrict public access along Tree Nursery Road during construction / operations

¢ Located in a natural valley that will reduce dam
requirements along high ground

e Located within Blackwater Creek watershed

o Located further from human receptors compared to

e Limited geotechnical information on this location

o Limited access by an indirect resource / recreation trail and a new access corridor
through an undeveloped area would be required

o Adjacent to Lola Lake Provincial Nature Reserve

o Relatively flat topography and is acceptable from a dam
design perspective

TSF Location 2 southern locations o Will overprint an the headwaters of Blackwater Creek
o Will require listing to MMER Schedule 2, including potential risks to Project timelines if
listing is delayed
o Overprints a large wetland
o Location is not contiguous with the main Project site
o Does not overprint water e Furthest location from the processing plant
o Aresource / recreation trail provides access near o Overprints a large area of mature forest
TSF Location 3 Location 3, which could be expanded to a haul road e Located in the Hughes Creek / Nugget Creek watershed

o Adjacent to three watercourses and runoff management could be challenging
o Could affect access to logging areas
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o Located within 2 km of processing plant e Located entirely off the Treasury Metals property boundary
o Location is easily accessible from Tree Nursery Road o Bedrock outcrops will reduce storage efficiency
o Located within the Blackwater Creek watershed o Will overprint two intermittent watercourses
o Will require listing to MMER Schedule 2, including potential risks to Project timelines if
TSF Location 4 listing is delayed
o Will restrict public access along Tree Nursery Road and require displacement of a
provide residence to the northwest of Location 4
o Overprints a large area of mature forest
e Located near residents on Anderson Road and Tree Nursery Road
o Topography is acceptable from a dam design perspective | e Remote from process plant (>2 km)
o Aresource / recreation trail provides access to Location 5 | e Overprints numerous watercourses and a waterbody
e MMER Schedule 2 Considerations
o Several watercourse realignments required
TSF Location 5 e Hughes Creek / Nugget Creek watershed
o Overprints a large wetland
o Wetland could complicate the initial dam construction schedule if winter conditions are
required
e Partially located off of the Treasury Metals property boundary
o Located approximately 1 km from processing plant o Overprints a permanent watercourse (Blackwater Creek) and an intermittent
o Adjacent to open pit and contiguous with the site perimeter watercourse (Blackwater Creek Tributary 1)
allowing for activity to remain within the bermed perimeter | o Will require listing to MMER Schedule 2, including potential risks to Project timelines if
o Located on Treasury Metals property boundary listing is delayed
TSF Location 6 e Primarily located within Blackwater Creek watershed e Located near residents along Tree Nursery Road
o Location is partially cleared of trees o Will displace part of the overburden stockpiles and their runoff collection ponds
¢ Groundwater seepage will be drawn to the open pit o Will require a realignment of Blackwater Creek
drawdown cone during operations and will similarly flow
into the pit after closure
o Does not overprint watercourses e Located near Village of Wabigoon
o Easily accessible from Anderson Road ¢ Located adjacent to residents along Anderson Road
TSF Location 7 o High ground to north and south could provide some natural | e Located entirely off the Treasury Metals property boundary
topographic containment, reducing dam requirements and | e Positioned over the Wabigoon Fault, which could increase the dam construction
improve TSF storage efficiency requirements to meet required factors of safety, and could increase seepage rates
under the TSF
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o Does not overprint watercourses o Located in the Thunder Lake watershed, which Treasury Metals is attempting to avoid
o Contiguous with the site perimeter allowing for activity to e Located near residents along Thunder Lake (~200 m)
remain within the bermed perimeter o Located near Aaron Provincial Park (<1 km)
o Located within 2 km of processing plant o Would require a minor redesign of Waste Rock Storage Area (WRSA) and Collection
TSF Location 8 o Flat topography is acceptable from a dam design Pond #3
perspective o Loss of flows through Little Creek because the headwater area would be overprinted
o Located on Treasury Metals property boundary o Primarily located over forest (with some cleared areas) which would require clearing
o Groundwater seepage will be drawn to the open pit
drawdown cone during operations and will similarly flow
into the pit after closure
o Located within 2 km of processing plant o Will require a realignment of Dump Road
TSF Location 9 o Does not overprint watercourses e Located in the Hughes Creek / Nugget Creek watershed
o Accessible via Dump Road e Primarily mature forest which would require clearing
o |ocated on Treasury Metals property boundary
Goliath Gold Project Page 6-11
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MWP Location Advantages and Disadvantages

MWP Location

Advantages

Disadvantages

MWP Location 1

o Near open pit and processing plant

o Shares a dam with TSF to reduce overall dam construction
requirements

¢ High ground along east dam will reduce overall dam
construction requirements

o Located in Blackwater Creek watershed

o Location is already cleared of trees in the southern area,
with a partially cleared area in the north

o Will overprint an intermittent watercourse (Blackwater Creek Tributary 2), although part
of the overprinted watercourse would have been overprinted by TSF seepage collection
systems if the MWP were located elsewhere

o Will require listing to MMER Schedule 2, including potential risks to Project timelines if
listing is delayed

e Shares a dam with TSF to reduce overall dam construction
requirements

o Most distant alternative from open pit, distant from processing plant
o Overprints a portion of the historic MNRF tree nursery that is currently growing hybrid

o Does not overprint any waterbodies frequented by fish
Location is mostly cleared of trees

MWP Location2 | e Does not overprint any waterbodies frequented by fish trees
o Partially in Blackwater Creek watershed e Less than 1 km from Lola Lake Provincial Nature Reserve
o Located partly in the Thunder Lake watershed
o Does not overprint any waterbodies frequented by fish o Location constrained by property boundary, and existing transmission lines and the Tree
o Near open pit and processing plant Nursery Road
o Northern portion has already been cleared of trees o Located partially in the Thunder Lake watershed
e Triangular dam design (to fit in available area) and high ground in center of MWP wiill
MWP Location 3 resultin Iarger, costly dams with an inefficient design (poor storage volume to dam
volume ratio)
¢ Adjacent to property boundary
o Will require a minor realignment of Tree Nursery Road (extended east to allow
additional room for MWP)
o Mature forest in southern portion which will require clearing
o Adjacent to processing plant and near open pit o Located primarily in the Thunder Lake watershed
o Does not overprint any waterbodies frequented by fish ¢ Due to the natural ground slope, and that the MWP would also act as collection pond for
MWP Location 4 Location is mostly cleared of trees the WRSA in this area, the .MWP would nged to be dug out tq passively receive runqﬁ
o Replaces Collection Pond #1 from the WRSA, which will increase material movement requirements and construction
costs
o Potentially would be visible from Thunder Lake.
o Near open pit and to the processing plant (although o Located entirely in Thunder Lake watershed
MWP Location 5 pipelines would need to extend around the active WRSA) | e Sloping terrain will reduce storage efficiency as larger dams will be required
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MWP Location

Advantages

Disadvantages

e Removes need for Collection Pond #3
o Adjacent to open pit

e Furthest location from processing plant
e Located in the Thunder Lake watershed

o Natural terrain provides containment and will reduce dam
construction requirements

MWP Location 6 o Does not overprint any waterbodies frequented by fish e Location is primarily mature forest, although a portion has been cleared
o Within 600 m of residents on Thunder Lake
¢ Removes need for overburden collection ponds o Overprints an intermittent watercourse (Blackwater Creek Tributary 1) and a permanent
o Near open pit and processing plant watercourse (Blackwater Creek)
o High ground to the south will provide natural containment | e Will require listing to MMER Schedule 2, including potential risks to Project timelines if
MWP Location 7 and reduce dam requirements listing is delayed
o Located in the Blackwater Creek watershed o Will require a realignment of Blackwater Creek through high ground
o Treated water discharge point would have to extended further down Blackwater Creek
o Near local resident on Tree Nursery Road
o Located near open pit and processing plant ¢ Overprints an intermittent watercourse (Blackwater Creek Tributary 2)
o Located in the Blackwater Creek watershed o Will require listing to MMER Schedule 2, including potential risks to Project timelines if
o Does not overprint any waterbodies frequented by fish listing is delayed
MWP Location 8 o Wi!l require realignment of Tree Nursery Road, with an approximate 1 km longer route
¢ Adjacent to property boundary
o Will overprint a dwelling (unoccupied) north of Normans Road
o Situated near local residents on Tree Nursery Road
e Area is primarily forest
o Located near processing plant, although slightly further for | e Not contiguous with the Project site and will require a separate runoff collection system
open pit e Partially located in the Thunder Lake watershed
MWP Location 9 | e Does not overprint any waterbodies frequented by fish
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Table 6-3: Tailings - Storage Method and Location Pre-Screening
Tailings Storage Method TSF Locations
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Does the alternative allow for disposal of a meaningful quantity of tailings? | Alternatives that can only manage a portion of the tailings generated
(yes/no) are insufficient and will require other alternatives to be employed to No No | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes
meet Project needs.
Is the alternative method a conventional technology in Ontario, or provide | Alternatives that are not suited for, or unproven in northern Ontario
a substantial benefit of conventional technologies? (yes/no) should not be considered, unless the alternative offers a substantial Yes | Yes | Yes | No | Yes | — — — — — — — — —
benefit over conventional approaches.
Is the alternative reasonably close to the Project site (<4 km)? (yes/no) Alternatives that are located distant from the Project site will expand
the Project footprint, increase environmental and social effects, willbe | Yes | Yes | NA | NA | NA | Yes | Yes | No | Yes | Yes | Yes | Yes | Yes | Yes
technically more challenging and increase Project costs.
Is the alternative located on the Treasury Metals property boundary, or on | Alternatives that are located off the Treasury Metals property boundary
lands which Treasury Metals can readily acquire? (yes/no) vylll require Treasury Metals to acqire addlponal surfaf;e and mlneral Yes | Yes | NA | NA | NA | Yes | Yes | Yes | No No | Yes | No | Yes | Yes
rights. This is expected to be difficult to achieve and will result in
unacceptable Project delays.
Does the alternative avoid unnecessary effects to the Thunder Lake Throughout the environmental assessment and community
watershed in accordance with Treasury Metals commitments? (yes/no) engagement processes, Treasury Metals has heard that local residents
want Treasury Metals to avoid effects to Thunder Lake as it is relatively
pristine. Treasury Metals has committed to reducing effects to Thunder | Yes | Yes | NA | NA | NA | Yes | Yes | Yes | Yes | Yes | Yes | Yes | No | Yes
Lake and has moved major facilities from the watershed as practicable.
Siting a TSF within the Thunder Lake watershed would be a violation
of Treasury Metals’ commitments.
Does the alternative avoid unnecessary effects to Provincial Parks and Alternatives located adjacent to Aaron Provincial Park or Lola Lake
Nature Reserves (>1 km distant)? (yes/no) Nature Reserve would result in unnecessary Project related effectsinto | Yes | Yes | NA | NA | NA | Yes | No | Yes | Yes | Yes | Yes | Yes | No | Yes
these protected areas.
Carried forward to Alternatives Assessment? | No | No | Yes | No | Yes | Yes | No | No | No | No | Yes | No | No | Yes
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Table 6-4:

Minewater - Storage Method and Location Pre-Screening

Pre-Screening Criteria

Rationale

MWP Locations

MWP Location 1

MWP Location 2

MWP Location 3

MWP Location 4

MWP Location 5

MWP Location 6

MWP Location 7

MWP Location 8

MWP Location 9

Does the alternative avoid conflicts with existing infrastructure / land use?
(yes/no)

MWPs, while large, allow for more flexibility during placement,
compared to WRSAs and tailings storage facilities. Due to this
flexibility, alternatives that would conflict with existing infrastructure and
land use are not necessary and can be eliminated from further
consideration.

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Does the alternative avoid unnecessary effects to permanent
watercourses? (yes/no)

Alternatives that encroach on permanent watercourses are not
warranted at the Project as they would result in unnecessary effects to
the aquatic ecosystem and there is sufficient suitable land available to
avoid such effects.

Yes

Yes

Yes

Yes

Yes

Yes

No

Yes

Yes

Is the alternative technically feasible? (yes/no)

Topography can improve or lessen the efficiency of a MWP. In some
areas, topography could make a MWP very difficult or impossible to
construct / operate. These locations should be excluded from further
consideration.

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

Yes

Does the alternative avoid unnecessary effects to Thunder Lake
watershed in accordance with Treasury Metals commitments? (yes/no)

Throughout the environmental assessment and community
engagement processes, Treasury Metals has heard that local residents
want Treasury Metals to avoid effects to Thunder Lake as it is relatively
pristine. Treasury Metals has committed to reducing effects to Thunder
Lake and has moved major facilities from the watershed as practicable.
Siting a MWP within the Thunder Lake watershed could be seen as a
violation of Treasury’s commitments, unless the location offered a clear
advantage over locations not in the Thunder Lake watershed.

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

Carried forward to Alternatives Assessment?

Yes

No

Yes

No

No

Yes

No

No

Yes
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7.0 ALTERNATIVES CHARACTERIZATION
7.1 Alternative A

Alternative A utilizes conventional slurry tailings technology with a TSF located to the northeast
of the open pit, within the Blackwater Creek Tributary 2 basin. The MWP is located adjacent to
the TSF, sharing the south dam of the TSF. The focus in designing this alternative was to contain
effects from the Project to within the Blackwater Creek watershed and avoid effects to Thunder
Lake. As both the TSF and MWP overprint Blackwater Creek Tributary 2, both structures would
require an MMER Schedule 2 regulatory amendment.

7.1.1 Environmental Characterization

The focus of designing the TSF and MWP for Alternative A from an environmental perspective
was to contain effects from the Project to within the Blackwater Creek watershed. This design
approach is largely successful, as Alternative A has the least amount of area that is outside the
Blackwater Creek watershed (5.0 ha) compared to the other alternatives assessed. Alternative A
will overprint more fish habitat in minor tributaries than the other alternatives (2,300 m of
Blackwater Creek Tributary 2). This alternative does not overprint any main stem / river
watercourse fish habitat and does not require new roadway watercourse crossings. A fish habitat
compensation plan will be developed for the tributary fish habitat loss associated with
Alternative A.

Alternative A will overprint 85.3 ha and 12.6 ha of forest and wetlands, respectively. The amount
of overprinted forest is comparable to Alternative B (92.9 ha), higher than Alternative C (37.6 ha)
and lower than Alternative D (117.3 ha). Alternative A will overprint the largest area of wetland
(12.6 ha overprinted), compared to Alternatives B, C and D (10.9, 9.4 and 1.8, respectively).

During baseline studies of the LSA, a small number of SAR were identified as potentially inhabiting
the Project area: Common Nighthawk, Barn Swallow, Little Brown Myotis and Northern Myotis.
Of these species, the Little Brown Myotis and Northern Myotis are the only species that are
classified as Endangered both Provincially (ESA) and Federally (SARA), and may require habitat
compensation. Alternative A was assessed with bat surveys, which identified that there is 5.1 ha
of habitat that could potentially support bat maternity roosts.

There are three areas that have been assigned Provincial protection in relatively close proximity
to the Project. Alternative A (and B) is situated the same distance to Lola Lake Provincial Nature
Reserve and Aaron Provincial Park (1.2 km and 3.3 km, respectively). Additionally, Alternative A
is located outside the Nugget / Hughes Creek watershed and will not affect the Provincial Fish
Sanctuary in Barrett Bay.

7.1.2 Technical Characterization

Alternatives A and B share a TSF design with differing MWP designs. The location suitability of
the TSF for Alternative A is very good with a storage volume to dam ratio of 3.6, higher than the
other conventional slurry alternative with a ratio of 2.8 (Alternative D). The maximum TSF dam
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height of 23 m would occur on the south dam of the TSF, and is shorter than the maximum dam
height of the other conventional slurry alternative at 31 m (Alternative D). The ground foundation
at Alternatives A and B is the most suitable out of the four alternatives, as the conditions provide
free draining materials with good foundation shear strength.

The hazard potential of the TSF is greatest for Alternative A (and B) out of the four alternatives,
as there is infrastructure in the form of Tree Nursery Road and Normans Road downgradient of
the TSF, which are occasionally used by local residents. The hazard potential of the MWP is fair
for Alternative A, and has the potential to affect the same infrastructure as the TSF in the event
of a dam failure.

Alternative A was designed with the MWP adjacent to the TSF to allow for the best flexibility of
water management between the two structures out of the four alternatives. The alternative has
the shortest length of perimeter ditching required (4.1 km). In additional to seepage capture
infrastructure required by the MMER, Alternative A is almost entirely located within the 2 m
groundwater drawdown zone created by mine dewatering, which will result in seepage draining
to the mine during operations and closure, until the water table has risen to pre-development
levels.

Alternative A has moderate expansion capabilities as TSF dams are partially constrained by the
minewater pond to the south, Tree Nursery Road to the west and Blackwater Creek to the east.
However, Alternative A has good economics for potential future dam expansions should they be
required if additional resources are mineable, compared to the other alternatives due to favorable
topography that lowers dam raise costs.

7.1.3 Project Economics Characterization
Alternative A is projected to have the lowest overall costs out of the four alternatives.

For the conventional slurry alternatives, the cost of building the TSF dams is greatest contributor
to capital costs. Alternatives A and B will have the lowest TSF dam construction costs due to
favorable topography which reduces the dam requirements.

The operational costs of conventional slurry tailings deposition are significantly less than that of
filtered stack construction. The TSF and MWP of Alternative A, based on the short distance from
the process plant to the TSF and the open pit to the MWP, have very low costs of tailings pumping
and deposition compared to the other alternatives. Alternative A also has reduced water
management costs as it has low dam heights that decreases the cost of pumping seepage back
to the TSF and is situated close to the process plant for water recycle.

Closure costs and post-closure costs are not major contributors to overall costs for Alternative A
(dominated by capital costs). Alternative A will impose additional costs for fish habitat
compensation. Alternative A along with Alternative B, are believed to have the least financial risk
to Treasury Metals, due to overall lower costs of tailings management and have a lower risk of
Project delays, compared to Alternatives C and D.
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7.1.4 Socio-Economic Characterization

Although no specific heritage sites were identified in the Project operations area to date by
Aboriginal peoples, the intrinsic value of traditional uses of the land is understood by Treasury
Metals. The configuration of Alternative A is anticipated to result in a lower reduction to traditional
land access (743 ha of land). This area is comparable to Alternatives B (702 ha) and C (782 ha),
and less than Alternative D (1,254 ha). Potential effects to wildlife abundance will be reduced as
the TSF and MWP of Alternative A are contiguous with the mine site, maintaining a fairly compact
Project site. Thunder Lake was identified by First Nations as culturally important and this
alternative limits potential effects to Thunder Lake watershed as Alternative A has the smallest
TSF / MWP footprint in the watershed (5.0 ha).

The Projectis located in a populated area with nearby residents. The Alternative A TSF and MWP
is situated approximately 4.0 km away from the Village of Wabigoon, 2.5 km away from the
residents and cottagers on Thunder Lake, 0.8 km away from nearby rural residents and 3.2 km
away from Aaron Provincial Park. These distances are comparable to Alternative B and D with
slight distance variations between the individual operations area and the four receptors.
Alternative C was significantly closer to each of the four receptors compared to Alternative A as
described in Section 7.3, and has a much greater probability of leading to operational effects.

7.2 Alternative B

Alternative B utilizes conventional slurry tailings technology and has a TSF to the northeast of the
open pit, within the Blackwater Creek Tributary 2 basin. The MWP is located to the west of the
TSF, between the existing transmission line and Tree Nursery Road. The focus in designing this
alternative was to contain effects from the TSF to within the Blackwater Creek watershed as much
as practicable, while ensuring the MWP does not overprint watercourses frequented by fish. For
this alternative, only the TSF overprints Blackwater Creek Tributary 2 and would require an MMER
Schedule 2 regulatory amendment.

7.2.1 Environmental Characterization

The Alternative B design results in 16.8 ha of the TSF and MWP outside of the Blackwater Creek
watershed. The greatest anticipated flow reductions are to Hoffstrom’'s Bay Tributary.
Alternative B will overprint a shorter length of Blackwater Creek Tributary 2 (2 km) compared to
Alternative A (2.3 km), as the MWP does not overprint the watercourse. This alternative does not
overprint any main stem / river fish habitat and does not require road watercourse crossings. A
fish habitat compensation plan is expected to be required to offset and compensate for fish habitat
losses.

Alternative B will overprint 92.9 ha and 10.9 ha of forest and wetlands respectively. The amount
of overprinted forest is comparable to Alternative A (85.3 ha), higher than Alternative C (37.6 ha)
and lower than Alternative D (117.3 ha). Alternative B will overprint the second largest area of
wetland at 10.9 ha compared to Alternatives A, C and D (12.6, 9.4 and 1.8 respectively).
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During baseline studies of the LSA, a small number of SAR species were identified as potentially
inhabiting the Project area: Common Nighthawk, Barn Swallow, Little Brown Myotis, Northern
Myotis). Of these species, the Little Brown Myotis and Northern Myotis are the only species that
are classified as Endangered both Provincially (ESA) and Federally (SARA). It was identified
during bat surveys that Alternative B would overprint 5.1 ha of habitat that could potentially
support bat maternity roosts.

Alternative B (and A) is situated the same distance to Lola Lake Provincial Nature Reserve and
Aaron Provincial Park at 1.3 km and 3.3 km, respectively. Additionally, Alternative B is located
outside the Nugget / Hughes Creek watershed and accordingly, will not affect the Provincial Fish
Sanctuary in Barrett Bay.

7.2.2 Technical Characterization

Alternatives A and B share a TSF design with differing MWP designs. The location suitability of
the TSF for Alternative B is very good with a storage volume to dam ratio of 3.6, higher than the
other conventional slurry alternative with a ratio of 2.8 (Alternative D). The maximum TSF dam
height of 23 m (south dam) is shorter than the maximum dam height of Alternative D (31 m). The
dam foundations of Alternative B (and A) is the most suitable out of the four alternatives as the
conditions provide free draining materials with good foundation shear strength. The MWP dam
height would be significantly shorter than the TSF, but the MWP dam for Alternative B is the
second tallest (12.0 m) of all the alternatives.

The hazard potential of the TSF is greatest for Alternative B (and A) of the four alternatives
assessed, as there is infrastructure in the form of Tree Nursery Road and Normans Road
downgradient of the TSF, which are occasionally used by local residents. Additionally, the hazard
potential of the MWP is fair for Alternative B, and has the potential to affect the same infrastructure
as the TSF in the of a dam failure, and could also fail towards a property not owned by Treasury
Metals located adjacent to the MWP.

Alternative B was designed with the MWP in close proximity to the TSF while not overprinting
water frequented by fish. The close proximity of these two structures allows for good flexibility of
water management, but it is not as flexible as Alternative A. Additionally, as Alternative B does
not have a shared TSF and MWP dam, a longer (5.8 km) perimeter ditch would be required to
capture runoff (as opposed to 4.1 km for Alternative A). In additional to seepage capture
infrastructure required by the MMER, Alternative B is almost entirely located within the 2 m
groundwater drawdown zone created by mine dewatering, which will result in seepage draining
to the mine during operations and closure, until the water table has risen to pre-development
levels.

The Alternative B TSF has a large capacity for expansion should it be needed, and good
economics for expansion due to topographic conditions at the TSF.
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7.2.3 Project Economics Characterization

Alternative B is projected to have the second lowest overall costs out of the four alternatives after
Alternative A.

For conventional slurry alternatives, the capital cost of building the TSF dams is the greatest cost
of the alternative. Alternative B (and A) will have the lowest TSF dam construction costs due to
favorable topography, although Alternative C will not require TSF dams. Alternative B will have
higher MWP dam construction costs compared to Alternative A due to less favorable topography
and the presence of high ground in the proposed MWP area.

The operational costs of conventional slurry tailings deposition are significantly less than that of
filtered stack construction. The TSF and MWP of Alternative B, based on the short distance from
the process plant to the TSF and the open pit to the MWP, have very low costs of tailings pumping
and deposition compared to the other alternatives. Additionally, Alternative B has reduced water
management costs, as it has low dam heights that reduce the cost of pumping seepage back to
the TSF and is situated close to the process plant for water recycle.

Closure costs and post-closure costs are not major contributors to overall costs for Alternative A
(dominated by capital costs). Alternative B assumes additional costs for fish habitat compensation
and a realignment of Tree Nursery Road. Alternative B along with Alternative A, are believed to
have the least financial risk to Treasury Metals, due to overall lower costs of tailings management
and have a lower risk of Project delays, compared to Alternatives C and D.

7.2.4 Socio-Economic Characterization

Although no specific heritage sites were identified in the Project operations area to date by
Aboriginal peoples, the intrinsic value of traditional uses of the land is understood by Treasury
Metals. The configuration of Alternative B is anticipated to result in limited traditional access to
approximately 702 ha of land, which is slightly less than Alternatives B (702 ha) and C (782 ha),
and considerably less than Alternative D (1,254 ha). Potential effects to wildlife abundance will be
reduced as the TSF and MWP of Alternative B are generally contiguous with the mine site,
maintaining a fairly compact Project site. Alternative B has a notable TSF and MWP footprint
within the Thunder Lake watershed (16.8 ha). Thunder Lake was identified by First Nations as
culturally important and effects from the Project should be limited at this lake.

The Project is located in a populated area where nearby residents could experience potential
effects (air, noise and aesthetics) from some of the alternative configurations. The Alternative B
TSF and MWP is situated approximately 4.4 km away from the Village of Wabigoon, 1.9 km away
from the residents and cottagers on Thunder Lake, 1.1 km away from nearby rural residents and
2.7 km away from Aaron Provincial Park. These distances are comparable to Alternative A and D
with slight distance variations between the individual operations area and the four receptors.
Alternative C was significantly closer to each of the four receptors compared to Alternative A, and
has a much greater probability of leading to operational effects due.
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7.3 Alternative C

Alternative C utilizes filtered stack tailings with the TSF located south of the open pit, within the
basin of both Blackwater Creek and Blackwater Creek Tributary 1. The MWP is located to the
west of the open pit and provides a contiguous site footprint that minimizes the Project footprint.
The focus in designing this alternative was to place the TSF in close proximity to the process plant
and maintain a compact site footprint, while utilizing a TSF without a tailings pond located over
impounded tailings. As the TSF overprints two watercourses frequented by fish, Alternative C
would require an MMER Schedule 2 regulatory amendment.

7.3.1 Environmental Characterization

The focus of designing the TSF and MWP for Alternative C from an environmental perspective
was to maintain a compact site footprint. Although the TSF is located win the Blackwater Creek
watershed, modifications to the site layout result in other aspects of the Project (overburden
stockpile and runoff collection pond) being located in the Thunder Lake watershed. Alternative C
results in larger flow reductions to nearby watercourses compared to the other alternatives and
Little Creek will experience approximately 23% flow reductions. Although Alternative C will
overprint significantly less tributary fish habitat than Alternatives A and B at 750 m of Blackwater
Creek Tributary 1, it may require realignment of 415 m of the Blackwater Creek main stem,
depending on size requirements of the TSF runoff collection ponds. A fish habitat compensation
plan would need to be developed for the tributary and main stem fish habitat loss for Alternative C.

The alternatives vary significantly between the amount of terrestrial resources that each overprint.
Alternative C will overprint 37.6 ha and 9.4 ha of forest and wetlands respectively. The amount of
overprinted forest is considerably less than all the other alternatives with the second least
overprinting 85.3 ha (Alternative A). Alternative C will overprint the third largest area of wetland
at 10.9 ha compared to Alternatives A, B and D with 12.6 ha, 10.9 ha and 1.8 ha respectively.

During baseline studies of the LSA, a small number of SAR were identified as potentially inhabiting
the Project area including: Common Nighthawk, Barn Swallow, Little Brown Myotis and Northern
Myotis. Of these species, the Little Brown Myotis and Northern Myotis are the only species that
are classified as Endangered both Provincially (ESA) and Federally (SARA) and may require
habitat compensation. Alternative C was the only alternative that was found to not overprint habitat
supporting potential bat maternity roosts.

Alternative C is situated the greatest distance away from Lola Lake Provincial Park (3.5 km) but
the closest alternative to Aaron Provincial Park (1.9 km). Alternative C is located outside the
Nugget / Hughes Creek watershed and will not have any effect on the Provincial Fish Sanctuary
in Barrett Bay.

7.3.2 Technical Characterization

Alternative C utilizes a filtered stack approach to tailings management, such that there is no
tailings pond. The location suitability of the TSF for Alternative C is good, although a moderate
length haul route from the dewatering plant to the filtered stack will be required. The foundation
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of Alternative C is the least suitable of the four alternatives, as the conditions provide low
permeable material with only fair foundation shear strength. The MWP storage volume to dam
volume ratio for Alternative C is the same as Alternative A of 3.9, greater than Alternative B (2.5)
and less than Alternative D (5.1).

As Alternative C uses filtered stack technology, large containment dams would not be required
around the TSF. As such, the potential of the dry stack failure is generally limited to slope failure,
or collection pond failure. Potential risks to public safety are reduced compared to the other
alternatives. The hazard potential of the MWP is higher, as it is situated on high ground near
residents along Thunder Lake, which could be affected by a failure.

Alternative C has the least flexibility to manage water of the alternatives, as the filtered stack
option has less available water storage capacity to manage upset conditions, such as higher than
anticipated sediments, or during periodic maintenance on the water treatment plant. Also, the
MWP overprints a waste rock storage area collection pond and the design requires mixing of
waste rock runoff with mine water. As filtered stack construction requires extensive dewatering of
the tailings slurry from the process plant, the maximized water recycle will increase the amount
of water on site requiring treatment before discharge. This may require Treasury Metals to
increase the size of the treatment plant to accommodate the excess water. In additional to
seepage capture infrastructure required by the MMER, Alternative C is located entirely within the
2 m groundwater drawdown zone created by mine dewatering, which will result in seepage
draining to the mine during operations and closure, until the water table has risen to pre-
development levels.

The location of the TSF will require a realignment of Blackwater Creek Tributary 1 as well as
Blackwater Creek main stem; requiring the most extensive watercourse realignment of the four
alternatives. A relatively short perimeter ditch (4.4 m) would need to be built around the TSF,
which is slight longer than Alternative A (4.1 m), which has the shortest perimeter ditch
requirements.

Alternative C has large expansion capabilities with good economics and is comparable with
Alternative B as the best alternatives for expansion. Using filtered stack tailings deposition does
not require the raising of dams, and allows for the tailings pile to be built higher without having to
increase the land area overprinted.

Alternative C will utilize filtered stack technology, which has a much greater potential to generate
fugitive dust emissions compared to conventional slurry technology. Additionally, the TSF will be
located near the property boundary, which does not provide a buffer to reduce effects from dust
emissions outside the property. That stated, it is unlikely that Alternative C will be able to meet
the regulatory requirements for air quality at the property boundary, and may not be possible to
obtain the necessary environmental approvals.

7.3.3 Project Economics Characterization

Alternative C is projected to have the highest overall costs out of the four alternatives.
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Capital costs for Alternative C are lower than the conventional slurry alternatives, as costly
embankment dams for the TSF are not required. A filtration plant capable of dewatering the
tailings to an unsaturated state will be required at a lower cost than the dams.

Operational costs for Alternative C are much higher than the other alternatives as a result of
several factors including: tailings dewatering at the filtration plant, transportation of filtered tailings
by truck, spreading tailings and constructing the stockpile, and treating excess water.

Although relatively minor compared to capital and operational costs, Alternative C has the highest
closure costs of the four alternatives. Alternative C is the only alternative that requires a dry TSF
cover, which will require more material movement compared to the other alternatives.
Alternative C will have additional costs associated with fish habitat compensation.

Due to the high overall costs associated with Alternative C, there is an increased risk that
fluctuations in the price of gold would could result in Project delays, entering a care and
maintenance phase, or forced early shutdown. Alternative C also has the greatest risk of EA or
environmental approval delays or rejection due to potential compliance issues with fugitive dust
emissions from the TSF. Additionally, Alternative C has the greatest risk of displacing nearby rural
residents due to exceedances in health guidelines for fugitive dust at sensitive receptors. Treasury
Metals may have to buy the land, or go through lengthy court battles that could take years to
acquire the land, resulting in Project delays.

7.3.4 Socio-Economic Characterization

Although no specific heritage sites were identified in the Project operations area to date by
Aboriginal peoples, the intrinsic value of traditional uses of the land is understood by Treasury
Metals. The configuration of Alternative C is anticipated to result in limited traditional access to
approximately 782 ha of land. Effects to wildlife abundance will be reduced as the TSF and MWP
of Alternative C allow for the most compact Project site of the alternatives. Alternative C has the
largest TSF / MWP footprint in the Thunder Lake watershed, and also moves other mine
infrastructure (overburden stockpile and a runoff collection pond) into the Thunder Lake
watershed (37.8 ha). Thunder Lake was identified by First Nations as culturally important and
effects from the Project should be limited at this lake.

The Project is located in a populated area where nearby residents could experience potential
effects (air, noise and aesthetics) if approvals for the alternative could be obtained. As
Alternative C utilizes a filtered stack for TSF storage, the drier tailings will result in greater fugitive
dust emissions, resulting in increased air quality and aesthetic effects. The drier tailings are also
expected to result in increased particulate matter concentrations in the air, in excess of guidelines
for the protection of human health, likely requiring the relocation of two nearby residents if
approvals could be obtained. TSF construction will also be continuous, resulting in continuous
noise emissions associated with TSF construction, unlike the conventional slurry alternatives,
which will require occasional dam raises, predominately during daytime hours.

The Alternative C TSF and MWP are closer to nearby dwellings compared to the other
alternatives; situated approximately 3.1 km away from the Village of Wabigoon, 0.5 km away from
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the residents and cottagers on Thunder Lake, 0.5 km away from nearby rural residents and 3.2 km
away from Aaron Provincial Park.

7.4 Alternative D

Alternative D utilizes conventional slurry tailings technology with the TSF to the east of the open
pit and the MWP to the northeast of the open pit. It has the largest site footprint with both the TSF
and MWP located the furthest away from the centroid of the open pit of all the alternatives. The
focus in designing Alternative D was to have an alternative that does not overprint any waters
frequented by fish.

7.4.1 Environmental Characterization

The main focus of designing the TSF and MWP for Alternative D was to not overprint waters
frequented by fish. To avoid these waters however, there is 91.1 ha of the Alternative D TSF and
MWP outside the Blackwater Creek watershed and the alternative affects multiple watersheds in
the area including Hoffstrom’s Bay Tributary, Blackwater Creek and the Hughes Creek / Nugget
Creek system. Two haul road watercourse crossings will also be required over Blackwater Creek
and Blackwater Creek Tributary 2, which could result in an increased effect to the aquatic
environment at the crossings.

Alternative D will overprint 117.3 ha of forest and 1.3 ha of wetlands. The amount of overprinted
forest is the largest of the alternatives, but Alternative D will overprint the smallest area of wetland
(1.8 ha compared to Alternatives A, B and C with 12.6, 10.9 and 9.4 respectively).

During baseline studies of the LSA, a small number of SAR species were identified as potentially
inhabiting the Project area including: Common Nighthawk, Barn Swallow, Little Brown Myotis and
Northern Myotis. Of these species, the Little Brown Myotis and Northern Myotis are the only
species that are classified as Endangered both Provincially (ESA) and Federally (SARA) and may
require habitat compensation. The Alternative D MWP will overprint 2.9 ha of habitat that could
potentially support bat maternity roosts. The TSF is located in a forested area that was not
assessed during bat surveys.

Alternative D will have the greatest greenhouse gas emissions of the alternatives based on diesel
fuel emissions associated with haul truck traffic for TSF construction. Over the projected life of
the mine, Alternative D will have an estimated 1,330,000 km of total haul distance, compared to
181,000 km for Alternatives A and B and 877,000 km for Alternative C.

There are three areas that have been assigned Provincial protection in relatively close proximity
to the Project. Alternative D is situated 1.9 km away from Lola Lake Provincial Park and is the
furthest alternative to Aaron Provincial Park (4.7 km). However, a portion of Alternative D is
located within the Nugget / Hughes Creek watershed and it could potentially affect the Provincial
Fish Sanctuary in Barret Bay.
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7.4.2 Technical Characterization

As a requirement of the Schedule 2 process, Alternative D was designed to not overprint any
water frequented by fish. This design approach significantly impacts the technical aspects of the
alternative. This alternative has the worst location suitability of the TSF alternative considered,
with a storage volume to dam ratio of 2.8, which is lower than the other conventional slurry
alternatives with a ratio of 3.6 (Alternatives A and B). The maximum TSF dam height of 31 m
would be built on the south dam of the TSF and is the largest dam that would be built out of the
four alternatives. The foundation of Alternative D is rated fair as conditions provide moderately
free draining material with moderate foundation shear strength. The MWP dam height would
however, be the shortest of the alternatives with a maximum height at 8.0 m.

The hazard potential of the TSF for Alternative D is better than the other conventional slurry
alternatives (Alternatives A and B), as a dam failure would only affect a forestry road seldom used
by local residents. Additionally, the hazard potential of the MWP is poor for Alternative D, as a
dam break has the potential to affect local infrastructure occasionally used by local residents (Tree
Nursery Road and Normans Road).

As Alternative D was designed to not overprint water, a location could not be found which allowed
the TSF and MWP to be situated in close proximity to each other. Alternative D has the least
flexibility of water management of the conventional slurry alternatives (Alternative A and B), as
there is a considerably greater distance for water to be pumped between the TSF and processing
plant / MWP area. Although seepage capture infrastructure required by the MMER, unlike the
other alternatives, Alternative C is located entirely outside of the 2 m groundwater drawdown zone
created by mine dewatering, and seepage that bypasses the seepage collection system would
report to the Nugget Creek / Hughes Creek system.

The overall size of the TSF for Alternative D requires the longest perimeter ditch system (6.0 km)
to capture runoff. However, the benefit of Alternative D is that it does not overprint water, and it is
also the only alternative that does not require a watercourse realignment.

Alternative D has large expansion capabilities with poor economics and is a slightly worse
alternative compared to Alternatives B and C for expansion. The TSF dams can be raised on all
sides without affecting existing mine infrastructure and is much less likely to require a second TSF
in the event more ore was viable for processing. However, to cost to raise the dams would be
significant primarily because of the large southern dam.

Alternative D will utilize conventional slurry technology, which has a lower potential to generate
fugitive dust emissions compared to filtered stack technology. Additionally, the TSF will be located
away from the property boundary, which provides a large buffer from dust emissions affecting
outside the property. As such, Alternative D has the greatest likelihood of meeting all regulatory
requirements for air quality at the property boundary and complying with environmental approvals.

7.4.3 Project Economics Characterization
Alternative D is projected to have the second highest overall costs out of the four alternatives.
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For conventional slurry alternatives, the capital cost of building the TSF dams is the greatest cost
of the alternative. Due to the selection of less favorable topography, which is required to avoid
overprinting watercourses, Alternative D will have larger and more costly dams than the other
conventional slurry alternatives. Alternative D is also further from the ore processing plant,
requiring longer haul roads and pipeline infrastructure compared to the other alternatives, further
increasing capital costs.

The operational costs of conventional slurry tailings deposition are significantly less than that of
filtered stack construction. The TSF and MWP of Alternative D, based on the long distance from
the process plant to the TSF and the open pit to the MWP, have higher costs of tailings deposition
and pumping compared to the other conventional slurry alternatives.

Closure costs and post-closure costs are not major contributors to overall costs for Alternative D
(dominated by capital costs). However, Alternative D will have relatively high closure costs in
comparison to the other conventional slurry alternatives, primarily due to the larger TSF and MWP
footprints, and additional haul road and pipeline infrastructure to be reclaimed.

Due to the high overall costs associated with Alternative D, there is an increased risk that
fluctuations in the price of gold would could result in Project delays, entering a care and
maintenance phase, or forced early shutdown.

7.4.4 Socio-Economic Characterization

Although no specific heritage sites were identified in the Project operations area to date by
Aboriginal peoples, the intrinsic value of traditional uses of the land is understood by Treasury
Metals. Due to the spread out nature of Alternative D, it is anticipated to result in greater areas
where traditional access could be limited or restricted (1,254 ha) compared to the other
alternatives, which range from 702 to 782 ha. Effects to wildlife abundance will be greater than
the other alternatives, as the Project site will be larger and less compact, resulting in greater
habitat loss and extending Project related effects into a relatively undisturbed area.

Alternative D is more remote from nearby residents than several of the other alternatives, as it is
situated in a relatively undeveloped area, approximately 4.1 km away from the Village of
Wabigoon, 2.5 km away from the residents and cottagers on Thunder Lake, 1.5 km away from
nearby rural residents and 3.3 km away from Aaron Provincial Park.

Alternative D will require a minor realignment of a forest access road, and will require Normans
Road to be closed to public traffic, in addition to Tree Nursery Road.
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Table 7-1: Alternatives Characterization
Account Sub-Account Indicator Parameter Unit Alternative A Alternative B Alternative C Alternative D Data Source
Flow Loss Qu:(lzg?:ve — Fair Fair Very Poor Very Good Amec Foster Wheeler
Area outside
Surface and Flow Reductions Outside Blackwater ha 50 16.8 378 919 Amec Foster Wheeler
Groundwater Blackwater Creek Creek
Quantity and watershed
Quality Area located
Seepage Cap?“re During outside of the ha 0.1 0.1 0.0 90.9 Amec Foster Wheeler — Appendix M
Operations 2 m drawdown
zone
. . . Length of DST, Klohn Crippen Berger & KBM
T”bUta? Fish Habitat watercourse m 2300 2003 750 0 Resource Group — Appendix Q
0sSes )
overprinted Amec Foster Wheeler
. . Length of DST, Klohn Crippen Berger & KBM
Aquatic Mal.n stem Watercourse watercourses m 0 0 415 0 Resource Group — Appendix Q
Resources Fish Habitat Losses .
overprinted Amec Foster Wheeler
Number of
Watercourse Crossings haul road # 0 0 0 2 Amec Foster Wheeler
crossings
Forest Loss Area of forest ha 853 929 376 173 Amec Foster Whee]gr —IEcolog|caI Land
loss Classification
Terrestrial Wetland Loss Area of ha 126 10.9 9.4 18 Amec Foster Whee]gr —lEcoIoglcaI Land
Resources wetland loss Classification
Use of Recently Disturbed Areg of forest ha 9.2 59 10.8 0.0 Amec Foster Whee]gr —.Ecolog|cal Land
Land disturbed Classification
Environmental Combined DST Consulting Engineers, Klohn Crippen
area of Berger & KBM Resource Group —
Common Nighthawk disturbed or ha 9.2 5.2 10.8 0.0 Appendix Q
. partlally. Amec Foster Wheeler
disturbed sites
SAR Total haul DST, Klohn Crippen Berger & KBM
Barn Swallow . km 181,000 181,000 887,000 1,133,000 Resource Group — Appendix Q
distance
Amec Foster Wheeler
Qualitative DST, Klohn Crippen Berger & KBM
Bats — Good Good Excellent Poor Resource Group - Appendix Q
scale
Amec Foster Wheeler
Fugitive Dust Qusa(l:gTéwe — Excellent Excellent Poor Very Good Amec Foster Wheeler
, Noise Emissions Qualtative — Excellent Very Good Fair Good Amec Foster Wheeler
Atmospheric scale
Emissions Greenhouse Gas (GHG) | Total haul | 181,000 181,000 887,000 1,133,000 Amec Foster Wheeler
Emissions distance
Light Trespass Qu:(l:g?:ve — Very Good Very Good Fair Good Amec Foster Wheeler
Distance to Nature Reserve Distance m 1250 1250 3520 1920 Amec Foster Wheeler
Distance to Provincial Park Distance m 3330 3330 1900 4740 Amec Foster Wheeler
Protected Areas Qualitative
Provincial Fish Sanctuary scale — Excellent Excellent Excellent Good Amec Foster Wheeler
. Distance from
Closure / Post- | Potential for Seepage to TSF to km 22 22 14 38 Amec Foster Wheeler
Closure Report to Thunder Lake
Thunder Lake
Goliath Gold Project Page 7-12

Assessment of Alternatives for Storage of Mine Waste
Re: Guidelines for the Assessment of Alternatives for Mine Waste Disposal



Y
“~

amec
foster
wheeler
Account Sub-Account Indicator Parameter Unit Alternative A Alternative B Alternative C Alternative D Data Source
Enwronrpental Closure / Pos’t- Surface Water Discharges Qualitative — Very Good Very Good Fair Poor Amec Foster Wheeler
(cont'd) Closure (cont'd) scale
TSF Location Suitability Qu:(lzg?:ve — Very Good Very Good Good Fair Amec Foster Wheeler
Storage to
Design Factors MWP Location Suitability Dam Volume ratio 3.9 25 3.9 51 Amec Foster Wheeler
Ratio
Foundation Suitability Qu:(')g?:ve — Good Good Poor Fair Amec Foster Wheeler
TSF Hazard Potential Qu:(lzgala:ve — Fair Fair Very Good Good Amec Foster Wheeler
MWP Hazard Potential Qu:(l)gala:ve — Fair Poor Very Poor Poor Amec Foster Wheeler
Safety Factors | Maximum TSF Dam Height Height 23 23 n/a 31 Amec Foster Wheeler
Maximum MWP Dam Height 125 12 85 8 Amec Foster Wheeler
Height
Worker Health Qu:clg?élve — Very Good Very Good Very Poor Excellent Amec Foster Wheeler
Technical Percent of TSF
, . located in the o .
Seepage During Operations 2 m drawdown % 99.9 99.9 100 0 Amec Foster Wheeler — Appendix M
zone
Runoff Management Lgngth of km 41 58 44 6.0 Amec Foster Wheeler
Water ditching
Management Watercourse Realignments Qu:clg?élve — Fair Fair Poor Excellent Amec Foster Wheeler
Qualitative
Excess Water Management scale — Very Good Very Good Very Poor Very Good Amec Foster Wheeler
Flexibility of Water Qualitative — Very Good Good Very Poor Poor Amec Foster Wheeler
Management scale
Expansllon Expansion Capacity Qualitative — Good Excellent Excellent Very Good Amec Foster Wheeler
Capacity scale
Compliance with Qualitative
Environmental Dust Management scale — Very Good Very Good Very Poor Excellent Amec Foster Wheeler
Approvals
Clearing / Site Preparation | Cost (millions) $ 4.6 4.7 1.6 5.0 Amec Foster Wheeler
TSF Dam Construction Volume m? 2,350,000 2,350,000 n/a 3,000,000 Amec Foster Wheeler
Tailings Dewatering Cost (millions) $ Excellent Excellent Poor Excellent Amec Foster Wheeler
Infrastructure
MWP Construction Dam volume m? 260,000 405,000 300,000 200,000 Amec Foster Wheeler
Capital Costs Roads rengh ofhaul |y 0.4 04 15 25 Amec Foster Wheeler
Project Length of
Economics Pumping Infrastructure pipeglines km 7.0 58 5.0 11.5 Amec Foster Wheeler
Seepage Collection Lgngth of km 4.1 58 4.4 6.0 Amec Foster Wheeler
Infrastructure ditching
Tailings Deposition Qu:(l:g?éwe — Excellent Excellent Poor Good Amec Foster Wheeler
Operating Costs Qualitative
TSF Water Management scale — Excellent Excellent Very Poor Fair Amec Foster Wheeler
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Account Sub-Account Indicator Parameter Unit Alternative A Alternative B Alternative C Alternative D Data Source
Operating Costs MWP Pumping Distance km 40 28 24 42 Amec Foster Wheeler
(cont'd) pumped
TSF Cover Cost (millions) $ 2.4 2.4 7.1 2.5 Amec Foster Wheeler
Closure Costs MWP Reclamation Ar\:;;.tr?]:g m? 195,000 220,000 275,000 280,000 Amec Foster Wheeler
Road Reclamation Length of road km 04 04 15 2.5 Amec Foster Wheeler
Inspection / Maintenance / Qualitative
Post-Closure Monitoring Scale — Very Good Very Good Excellent Very Poor Amec Foster Wheeler
Costs Risk of Addlthngl Qualitative — Excellent Excellent Good Very Poor Amec Foster Wheeler
Treatment Facilities scale
Length of
Fish Habitat Compensation watercourse km 2300 2003 1168 0 Amec Foster Wheeler
Project overprinted
Economics Area of bat
(contd) . SAR Compensation habitat ha Good Good Excellent Poor Amec Foster Wheeler
Ancillary Costs :
overprinted
Road Realignment Length ofroad |, 0 560 0 1160 Amec Foster Wheeler
realignment
Haul Distances for Distance m 156 156 170 156 Amec Foster Wheeler
Overburden Stockpiles
Risk of EA or Environmental Qualitative
Approval Delays or scale — Very Good Very Good Very Poor Fair Amec Foster Wheeler
Rejection
Risk Risk Arising from TSF Qualitative — Good Good Very Poor Fair Amec Foster Wheeler
Costs scale
Delays from D|spIaC|ng Qualitative — Excellent Excellent Good Excellent Amec Foster Wheeler
Local Residents scale
Area with
Access Effected Areas - ha 743 702 782 1254 Amec Foster Wheeler
limited access
Wildlife Abundance Qu:gg?etlve — Good Good Very Good Poor Amec Foster Wheeler
Aboriginal Land Area of
Use and Loss of Undisturbed Habitat undisturbed ha 98 104 46 119 Amec Foster Wheeler
Heritage Value habitat
Area located
Avoidance of Thunder Lake | within Thunder ha 50 16.8 378 6.6 Amec Foster Wheeler
Watershed Lake
watershed
. . Loss of Tree Stands Area ha 76 76 27 89 Amec Foster Wheeler
Socio-Economic Land Use _ _
Access AIongnLranswssmn Qu:(l:g?éwe — Very Good Very Good Excellent Good Amec Foster Wheeler
Land Use Area with Air Quality Above
(contd) Health Based Guidelines Area ha 247 247 320 247 Amec Foster Wheeler
Village of Wabigoon Distance km 4.0 44 3.1 4.1 Amec Foster Wheeler
Residents and Cottagers .
Operational Around Thunder Lake Distance km 2.5 1.9 0.5 25 Amec Foster Wheeler
Impacts (Air, Nearby Rural Residents Distance km 0.8 1.1 0.5 1.5 Amec Foster Wheeler
Noise and Aaron Provincial Park Distance km 3.2 2.7 1.0 3.3 Amec Foster Wheeler
Aesthetics) Fugitive Dust Qu:(l:g?:ve — Excellent Excellent Poor Very Good Amec Foster Wheeler
TSF Elevation Elevation masl 417.5 417.5 404.5 417.6 Amec Foster Wheeler
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Account Sub-Account Indicator Parameter Unit Alternative A Alternative B Alternative C Alternative D Data Source
Operational
Impacts (Air, . -
Noise and Frequency and Durahon of Qualitative — Good Good Very Poor Fair Amec Foster Wheeler
. Construction scale
Aesthetics)
(cont'd)
Local Access Along Tree Nursery Qualitative — Fair Fair Excellent Poor Amec Foster Wheeler
Infrastructure Road scale
L . Distance to
. | Drinking Water | Potential for Seepageto | \norodiont | m 2130 2130 930 2220 Amec Foster Wheeler
Socio-Economic Quality Affect Drinking Water Wells water well
(cont'd) -
Hazard Potential of TSF Qu:(l)gala:ve — Fair Fair Very Good Good Amec Foster Wheeler
Public Safety Qualitative
Hazard Potential of MWP scale — Fair Poor Very Poor Poor Amec Foster Wheeler
Local -
: Qualitative .
Employment / Risk to Local Economy scale — Good Good Very Poor Fair Amec Foster Wheeler
Business
Dlsplaqement of Potential for DlspIaC|ng Qualitative — Excellent Excellent Good Excellent Amec Foster Wheeler
Residents Local Residents scale
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8.0 MULTIPLE ACCOUNTS LEDGER
8.1 Selection of Sub-accounts and Indicators

Sub-accounts and indicators were chosen using the methodology described in Section 4.4 and in
accordance with the Guidelines (Environment Canada 2011). Additional sub-accounts and
indicators were chosen based on Project team experience with tailing impoundment areas, mine
water ponds, and assessments of alternatives for other mining projects.

A complete list of sub-accounts and indicators used to develop the multiple accounts ledger,
including the rationale for their selection, is provided in Table 8-1.

Sub-accounts and indicators were chosen such that they would reveal relative differences
between the alternative locations. During characterization of the alternatives, it was noted that
several indicators revealed little, or no, meaningful differences, between the alternatives.
Therefore, in the interests of analyzing the alternatives relative to each other, and as per the
Guidelines, these sub-accounts and indicators were removed from the MAA. Sub-accounts and
indicators removed from the MAA include:

o Environmental: Surface and Groundwater Quantity and Quality: Surface Water Discharge
Quiality. Treasury Metals has committed that all surface water leaving the operations area
will either meet PWQO or be less than background. As this commitment will not change,
there would be no differentiation of surface water quality among the alternatives, it was
removed.

¢ Environmental: Protected Areas: Christie Island Fish Sanctuary. This fish sanctuary is
located in Wabigoon Lake and effects to this protected area do not materially differ
between the alternatives. As the indicator does not assist in differentiating the alternatives,
it was removed.

e Environmental: Protected Areas: Butler Lake Nature Reserve. Butler Lake Nature Reserve
is located on the south side of Wabigoon Lake and effects to this protected area do not
materially differ between the alternatives. As the indicator does not assist in differentiating
the alternatives, it was removed.

e Socio-Economic: Land Use: Traplines. There is no identifiable difference in the number of
traplines affected by the four alternatives. Alternatively, habitat loss and trapper access
restrictions as a result of the different alternatives is effectively covered by other indicators
and would be double counted as an indicator if included as the parameter for traplines.
Therefore, this indictor was removed.

8.2 Valuating Criteria

Criteria used to calculate indicator values for each of the indicators in the multiple accounts ledger
are provided in Table 8-2.
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Table 8-1: Rationale for Selection of Sub-Accounts and Indicators
Account Sub-Account Sub-Account Rationale Indicator Indicator Rationale
During TSF and MWP operations, precipitation will be captured into
the site water balance and will result in the loss of catchment area to
Flow Loss nearby watercourses. Alternatives resulting in greater flow
reductions, measured at the nearest downstream permanent
watercourse, could negatively affect hydrological regimes and reduce
fish and fish habitat and should therefore be avoided.
The construction of large water retaining To maintain a compact site footprint and limit the extent of
Surface and structures, such as TSFs and MWPs will environmental effects, Treasury Metals has agreed to keep the
capture surface runoff, altering the quantity of Flow Reductions majority of the Project footprint within the Blackwater Creek
Groundwater . . . . .
Quantity and surface water_ re_portlng to nearby Outside Blackwater | watershed, to the extent practicable. Alternatives that extend outside
Qualty watercourses. Similarly, TSFs have the Creek of the Blackwater Creek watershed could affect surface water and
potential to alter groundwater quantity and ground water quantities. Alternatives that are contained within the
quality. Blackwater Creek watershed are preferred.
Although the MWP and TSF will be designed with a seepage
collection system, alternatives located within the mine dewatering
Seepage Capture drawdown cone will have the added benefit of having any potential
During Operations seepage captured and drain towards the open pit. Alternatives with
Environmental area outside the drawdown zone will not have this added benefit and
are less preferable.
Several tributaries around the Project site have been classified as
Tributary Fish Habitat intermittent watercour.ses and. do not haye permanent flow
Losses throughout the year. Baseline studies determined these creeks to be
fish bearing, and overprinting would affect fish and fish habitat.
All the alternatives considered through the MAA Alternatives that overprint tributary watercourses should be avoided.
have been sited to avoid lakes and large rivers. In addition to tributary watercourses, there are watercourses around
However, several of the alternatives would Main stem the Project site that flow throughout the year and are considered
Aquatic overprint waters frequented by fish, resulting in Watercourse Fish main channel to these tributaries. Baseline studies determined these
Resources a change to fish habitat that would require fish Habitat Losses creeks to be fish bearing, and overprinting would affect fish and fish
habitat offset in accordance with the Fisheries habitat. Alternatives that overprint main stem watercourses should be
Act and the MMER. avoided.
Haul roads and pipelines that cross watercourses have the potential
Watercourse to affect fish habitgt py altering the e'mbankments:, channel and
Crossings substrate characteristics. Vehicle traffic over crossings can further
affect the quality of fish habitat. Alternatives that do not require roads
or pipelines to cross watercourses are preferred.
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Sub-Account Rationale

Indicator

Indicator Rationale

Overprinting of land for the TSF, MWP and
ancillary infrastructure results in direct habitat
loss, although some habitat can be restored at
closure. Terrestrial ecosystems vary within the
Project site from dense forests to cleared land

and can be assigned an ecological value.
Alternatives that allow for a more compact site
footprint and overprint areas that avoid higher
value habitat would have less of an impact on
the terrestrial ecosystem.

Forest Loss

Forests have a high ecological value due to their importance to the
local fauna and flora. Historical land use changes in the area,
including forestry, agriculture and permanent settlements, have
altered the natural ecosystem within the Project site from
predominantly forested pre-industrial conditions. Due to their
ecological value, areas covered by dense or mature forests should
be avoided.

Wetland Loss

Wetlands have a high ecological value due to their productivity and
large fauna and flora diversity. Alternatives that overprint wetlands
should be avoided.

Use of Recently
Disturbed Land

Large areas around the Project have previously been cleared or
partially cleared for agriculture, forestry and mineral exploration, and
remain today as meadows and sparsely covered forests. Cleared
and partially cleared lands have a relatively low ecological value to
other ecosystems and are overrepresented relative to pre-industrial
conditions. Alternatives that utilize lands previously cleared of
vegetation for other uses are preferred.

Account Sub-Account
Terrestrial
Resources
Environmental
(cont'd)
SAR

Some species are at risk from disappearing in
Ontario or in Canada and have been afforded
special protections. Alternatives that have
greater potential to harm these species should
be avoided.

Common Nighthawk

Common Nighthawk have been observed near the Project site and
potentially nest near the Project site. Common Nighthawk are listed
as Threatened through the Federal SARA and are Provincially listed
as Special Concern through the ESA. Common Nighthawk prefers
open woodlands with rock outcrops, clearcuts, burns, gravel pits and
minimal vegetation.

Barn Swallow

Barn Swallow have been observed foraging near the Project site.
They are designated Threatened by the Committee on the Status of
Endangered Wildlife in Canada (COSEWIC), but not listed to the
Federal SARA. They are listed as Threatened through the Provincial
ESA. Barn Swallow are aerial insectivores, which makes them
vulnerable to collisions with equipment within the operations area.
Alternatives with reduced hauling requirements lessen the potential
effects to these species and are preferred.

Bats

Little Brown Myotis and Northern Myotis have been observed within
the Project area. They are listed as Endangered under both the
Federal SARA and Provincial ESR. These bats require a high density
of mature cavity trees for summer roosting sites and maternity
roosting sites. Alternatives that avoid overprinting mature forests,
where mature cavity trees are likely to occur, are preferred.
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Account

Sub-Account

Sub-Account Rationale

Indicator

Indicator Rationale

Environmental
(cont'd)

Atmospheric
Emissions

Pollution and other materials that are released

into the atmosphere could alter aspects of the

physical atmospheric environment, which could
sequentially affect flora, fauna, and people.

Fugitive Dust

Alternatives have the potential to result in fugitive dust emissions
when tailings are mechanically disturbed by air currents, or by
ground disturbance during hauling of materials or construction

activities. In addition to reducing air quality, fugitive dust could be

deposited in nearby lakes and rivers, affecting aquatic species, as
well as on nearby vegetation. Alternatives that generate less fugitive
dust, or contain fugitive dust emissions to near the affected Project
area, will result in less disturbance to the atmosphere and are
preferred from an air quality perspective.

Noise Emissions

Construction / operation of the TSF will result in noise emissions that
increase ambient sound levels. Published literature has identified
that sound emissions levels from 50 to 60 ‘A’-weighted decibels
(dBA) can masking important communication signals in wildlife
(Dooling and Popper, 2007). The ECCC ‘Avoiding harm to migratory
birds’ website (ECCC, 2017) suggests sound levels exceeding 50
dBA are disruptive to wildlife, especially migratory birds. Alternatives
with a compact footprint and limited construction windows will reduce
noise emissions and are preferred.

Greenhouse Gas
(GHG) Emissions

Treasury Metals recognizes that GHG emissions are a global
problem partially resulting from the burning of fossil fuels. Although
emissions from the Project will not affect the immediate surrounding
area, they add to global GHG emissions and ultimately contribute to
climate change. Alternatives with reduced hauling requirements will

emit less GHGs and are therefore preferred.

Light Trespass

Light trespass has been shown to act as an attractant to some
wildlife, therefore increasing the probability of Project-wildlife
interactions. Alternatives that have a compact site footprint and will
not require construction at night are preferred.

Protected Areas

Three areas in close proximity to the Project
have been assigned Provincial protection due
to their recreational, ecological, or unique
geological value. Alternatives that are more
likely to affect these protected areas should be
avoided.

Distance to Nature
Reserve

Lola Lake Provincial Nature Reserve is located northeast of the
Project and is designed to protect the unique geology of the area.
The nature reserve also provides extensive peatland habitat for a

diverse array of flora and fauna. Greater distance from the
alternatives to the nature reserve are preferred to minimize any
potential effects.
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Account

Sub-Account

Sub-Account Rationale

Indicator

Indicator Rationale

Environmental
(cont'd)

Protected Areas
(cont'd)

See rationale on previous page

Distance to Provincial
Park

Aaron Provincial Park is a recreational park located west of the
Project site that allows for camping at Thunder Lake / Thunder
Creek, and also provides habitat for local flora and fauna. A greater
distance from the alternatives to the Provincial Park is preferred to
minimize potential effects on the park.

Provincial Fish
Sanctuary

The lower reaches of Nugget Creek at Barrett Bay (between Hughes
Creek and the Canadian Pacific Railway (CPR) crossing at
Wabigoon Lake) is designated as a Provincial Fish Sanctuary to
protect spawning walleye and is closed from fishing from April 1 to
May 31. Alternatives that avoid the watershed that drains into the fish
sanctuary are preferred.

Closure / Post-
Closure

The TSF will remain following Project closure in
a closed-out state. Due to tailings
geochemistry, the TSF will be closed out to
prevent potential ARD and ML. However, water
will contact the TSF in the post closure stage
and will depart the site as surface runoff or
seepage. Alternatives where runoff and
seepage have less potential to result in
environmental effects to sensitive receivers, or
allow for greater flexibility with water
management in the post closure stage, are
preferred.

Potential for Seepage
to Report to Thunder
Lake

Thunder Lake is a deep cold water lake that supports cold water
aquatic species, such as Lake Trout. In the post-closure phase the
pit lake will fill, the drawdown cone from mine dewatering will cease
and groundwater flow patterns will be reestablished. Seepage from
the alternatives will have the potential to migrate towards Thunder

Lake.

Surface Water
Discharges

It is advantageous for Treasury Metals to have a single discharge
location from the operations area as it allows for more control of
water quality and quantity leaving the site. Alternatives with 1
discharge location are preferred.

Technical

Design Factors

Design factors include some of the key factors
that contribute to technical complexity of the
TSF and MWP alternatives. Alternatives that
are less technically challenging are generally

preferred.

TSF Location
Suitability

One of the primary criteria considered in the design of a TSF is the
location suitability from an efficiency perspective. For filtered stack
TSFs, efficient facilities are located near the processing plant as
tailings need to be hauled or conveyed to the TSF. For conventional
slurry TSFs, a good storage volume to dam volume ratio is a primary
consideration.

MWP Location
Suitability

One of the primary criteria considered in the design of a MWP is the
location suitability from an efficiency perspective. The most suitable
location for a MWP is typically one with a good storage volume to
dam volume ratio.

Foundation Suitability

TSF alternatives are ideally situated on hard rock for foundational
stability, and when located over overburden, free draining material is
preferred to reduce potential for excess pore pressure buildup within
the dam foundations. Alternatives positioned over more stable or free

draining ground are preferred from a technical design perspective.
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Account

Sub-Account

Sub-Account Rationale

Indicator

Indicator Rationale

Technical
(contd)

Safety Factors

Safety is a primary concern when designing the
TSF and MWP and each alternative can be
constructed to the necessary factor of safety.
However, some technical factors have the
potential to increase the risk or consequence of
failure and should therefore be avoided.

TSF Hazard Potential

The TSF, regardless of alternative, would be constructed to meet
appropriate factors of safety. However, some TSF locations are
located where a failure could have the potential to damage
infrastructure such as transmission lines, roads and local residences.
Alternatives located remote from local infrastructure and residences
are preferred from a consequence of failure perspective.

MWP Hazard
Potential

The MWP, regardless of alternative, would be constructed to meet
appropriate factors of safety. However, some MWP locations are
located where a failure could have the potential to damage
infrastructure such as transmission lines, roads and local residences.
Alternatives located remote from local infrastructure and residences
are preferred from a consequence of failure perspective.

Maximum TSF Dam
Height

There is generally a proportional increase in potential consequence
of dam failure with an increase in TSF height. In the unlikely event of
failure, taller facilities have greater potential energy to move
materials. Shorter dam heights are therefore considered to incur less
risk and are the preferred alternative.

Maximum MWP Dam
Height

There is generally a proportional increase in potential consequence
of dam failure with an increase in MWP height. In the unlikely event
of failure, taller facilities have greater potential energy to move
materials. Shorter dam heights are therefore considered to incur less
risk and are the preferred alternative.

Worker Health

The TSF alternatives have the potential to increase risk to worker
health, such as exposure to dust. Alternatives with less risk to worker
health are preferred.

Water
Management

Water management is a primary consideration
when designing both the TSF and MWP.
Reclaim water is an integral part of processing
and there needs to be sufficient stores or water
on site at all times. However, excess water on
site will require treatment prior to discharge to
ensure environmental protection.

Seepage During
Operations

Each of the alternative TSFs and MWPs would be equipped with
seepage collection systems for compliance with the MMER.
Additionally, alternatives that are located within the mine dewatering
drawdown zone of the Project will have the extra benefit of having
seepage that bypasses the seepage collection systems captured
within the drawdown zone, collected by the mine dewatering pumps
and directed to the MWP. Alternatives that are located within the
drawdown zone are preferred.

Runoff Management

All alternatives would be equipped with a runoff collection system,
which would likely include a perimeter ditch as well as collection
ponds in low-lying areas. The water captured as runoff will be
pumped back into the TSF or pumped to either the process plant for
recycle or to the treatment plant for discharge.
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Sub-Account Rationale

Indicator

Indicator Rationale

Technical
(cont'd)

Water
Management
(contd)

See rationale on previous page

Watercourse
Realignments

Alternatives that overprint watercourses or that have large upstream
catchment areas will require realignments or diversions around the
structures. Diversions could be technically challenging if constructed
through higher ground and bedrock.

Excess Water
Management

A conceptual water balance of the Project site has determined that
water will accumulate in the site inventory and will require treatment
prior to discharge to the environment. Alternatives with tailings
dewatering processes or larger catchment areas will result in
additional water requiring treatment and management. The currently
envisioned water treatment plant may not meet the needs of some of
the alternatives and additional water management infrastructure
could be required such as a larger treatment plant or industrial
evaporators. Alternatives with increased quantities of water requiring
treatment should be avoided.

Flexibility of Water
Management

The majority of water to be used in the process plant will be reclaim
water from the TSF, water from the MWP or water from the surface
collection ponds. Pumping infrastructure will be constructed between
these facilities as needed. However; in the event of a scenario not
foreseen during Project design, such as an unexpected buildup of
water in the TSF or MWP, it could be technically advantageous to
located the TSF and MWP adjacent to each other to allow for water
transfers.

Expansion
Capacity

Although Treasury Metals cannot speculate on
future reserves / resources, it is conceivable
that with ongoing mineral exploration in the

area a new mineral reserve could be
discovered or existing reserves expanded. The
mining of additional ore would increase the
quantity of tailings requiring storage.
Alternatives that allow for future TSF expansion
increase the feasibility of and technical
flexibility of potential mine expansions.

Expansion Capacity

In the event that additional ore reserves are identified, it may be
advantageous from a technical perspective to expand the TSF as
opposed to constructing a new cell. Alternatives that allow for greater
expansion capacity are preferred.
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Account Sub-Account Sub-Account Rationale Indicator Indicator Rationale
Alternatives have the potential to result in fugitive dust and
particulate matter emissions when tailings are mechanically
The chosen alternative would need to complete disturbed by air currents, or by ground disturbance during hauling of
provincial regulatory processes prior to use, materials, or construction activities. As particulate matter from
. . and would need to comply with all tailings filtered stack may contain metals in the dust, Provincial
. Compliance with . . . . : . ;
Technical . environmental approvals. Alternatives with approvals may include the requirement for air quality to meet
) Environmental : Dust Management L - . .
(cont'd) environmental approvals that are expected to specified criteria at the property boundary. Air quality could exceed
Approvals . : ; s ) e
be technically challenging to comply with could thresholds specified in environmental approvals should mitigation
result in Treasury Metals being in non- measures be insufficient. Alternatives that are more likely to generate
compliance. air emissions, or create air emissions near the property boundary will
reduce the probability of Project compliance with environmental
approvals and should be avoided.
, . The location of the TSF and MWP will be cleared of trees prior to
Clearing / Site ) . :
. construction. Alternatives that are located on previously cleared
Preparation
areas are preferred.
TSF Dam TSF embankment dams are large, costly, structures. Alternatives
Construction with large dams will have high capital costs.
The infrastructure required to dewater tailings to an unsaturated state
has a significant capital cost. Additionally, water collected during the
. . dewatering process will require treatment and discharge to the
Tailings Dewatering . -
environment in either an expanded water treatment plant, or through
Infrastructure . . i . .
Capital costs required for the TSF and MWP industrial evaporators; both of which have large capital costs.
. . - Alternatives that do not require extensive dewatering and filtration
are a key consideration when designing these .
. . have reduced capital costs.
. structures. TSFs often require extensive dam . . .
Project . . Alternatives with smaller MWP dams, or alternatives that share
\ Capital Costs construction, and earth works or costly . X . .
Economics : ) : MWP Construction perimeter dams with other structures will have lower MWP dam
dewatering plants. Other capital costs include :
infrastructure for water management and - construction C 0SS,
S Haul roads are required for construction of both the TSF and MWP.
treatment, roads and pipelines. . . .
Roads Alternatives located near the processing plant that avoid watercourse
crossings will have lower road construction costs.
Pumping infrastructure (pipelines, pump houses and associated
PUMDi electrical infrastructure) is required for the management of water with
umping Il alternatives. Alternatives located near th ing plant or that
Infrastructure all alternatives. Alternatives located near the processing plant or tha

have less water management requirements will have reduced
pumping infrastructure requirements.

Seepage Collection
Infrastructure

Alternatives that promote a compact site footprint and that are
located adjacent to other project infrastructure will require less
seepage collection infrastructure such as perimeter ditching.
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Sub-Account

Sub-Account Rationale

Indicator

Indicator Rationale

Project
Economics
(contd)

Operational costs directly affect Project

Tailings Deposition

Operational costs for tailings deposition include pumping the tailings
slurry and moving the end of pipe in accordance with a deposition
plan, or in the case of a dry stack, dewatering, hauling the tailings

and constructing a stockpile.

TSF water management costs including pumping water for seepage

Operating Costs | economics as these expenses occur at regular TSF Water llect | ter to th lant and treatment and

intervals throughout the life of the mine Management cofiection, recycling water to Ine process piant, and treatment an

' discharge of excess water.
MWP pumping costs include pumping minewater from the open pit
MWP Pumping and underground to the MWP, and from pumping from the MWP to
the process plant or treatment plant.
TSF cover at closure includes the cost of isolating tailings from
TSF Cover

Closure Costs

The closure costs associated with the MWP
and TSF include the cost of decommissioning
and rehabilitating the site to a stable and more

ecologically productive state, in accordance

with the Ontario Mine Rehabilitation Code.
Extensive closure costs will increase the
requirement for closure bonding and will
ultimately affect overall project financial
performance.

oxygen to prevent ARD / ML and promote long term stability of
stockpiled tailings.

MWP Reclamation

At closure, the water within the MWP will be treated and used to help
fill the open pit. The MWP dams will be reclaimed and the dam
material will be used in for grading the site. Overburden may be

added as needed. The site will be contoured to promote drainage
and revegetated for stability. Reclamation costs will be dominated by
the earthworks and seeding.

Road Reclamation

At closure, the haul roads will be removed following the reclamation
of both the TSF and the MWP. Alternatives with a more compact
footprint and shorter haul roads are preferred.

Post-Closure
Costs

Post-closure costs generally include long term
dam / stockpile monitoring and maintenance or
water treatment if needed.

Inspection /
Maintenance /
Monitoring

Alternatives with longer dams, a dispersed site footprint, or larger
perimeter stockpiles will generally require more effort to inspect and
perform repairs, if needed.

Risk of Additional
Treatment Facilities

During the closure phase of the Project, the site will be graded to
drain all water captured within the operations area to the open pit
allowing for one discharge location into post-closure. The water in
the open pit will be monitored and will undergo treatment if required
before it is discharge into Blackwater Creek. Alternatives that are
downgradient of the open pit, or are unable to be graded towards the
open pit, may require additional treatment facilities to be built in order
for discharge to meet PWQO, should the TSF cover not perform as
expected. The construction and operation of an additional treatment
facility would significantly impact the Project economics into post-
closure.
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Account Sub-Account Sub-Account Rationale Indicator Indicator Rationale
Alternatives that overprint watercourses frequented by fish will
Fish Habitat require fish habitat compensation as required by the Fisheries Act
Compensation and the MMER. Habitat compensation is generally proportional to the
amount of habitat overprinted.
SAR have been identified within in the vicinity of the Project. Habitat
Some of the alternatives will result in ancillary | SAR Compensation compensation for these species may be required through the ESA
, costs that will impact project economics. and will likely be proportional to the amount of habitat overprinted.
Ancillary Costs Alternatives with less ancillary costs are Alternatives that overprint municipal and forestry roads will require
preferred. Road Realignment road realignment around the structure at Treasury Metals’ expense.
Road realignments may also have additional environmental
permitting related expenses.
Haul Distances for Alternatives that displace overburdgn stockpiles will requirg
Overburden overbur.den to be hauled.a greater distance from the open pit.
Stockpil Alternatives that do not displace the overburden stockpiles are
piles
preferred.
Risk of EA or There is the possibility that some alternatives could result in the
, . delay or rejection of environmental approvals, ultimately delaying
Project Environmental Project construction and operations. This would have a significant
: Aooroval Delavs or ] perations. This would have a significan
Economics pproval Lelay cost to Treasury Metals and would impact the overall feasibility of the
(cont'd) Rejection Project,
Some of the TSF alternatives will have greater costs and will
increase the overall production costs for the Project. While the
Project is economic at the predicted market price for gold, higher
Risk Arising from TSF | overall production costs will increase the likelihood that fluctuations
S . Lo . Costs in the price of gold are substantial enough to force the Project into
ome of the alternatives bring inherent risk to . X
Risk Project economics, could result in schedule care and mamtenance, or early closure. AIternatlvgs thgt are more
d ) Co likely to remain economically viable over the predicted life of mine
elays and risk overall Project viability.
are preferred.

There is the possibility that some alternatives could result in the
displacement of permanent residents around the Project site due to
inability to meet regulatory emissions criteria at the current property

Delays from boundary. This could result in delaying Project construction and
Displacing Local operations as these properties would have to be purchased by
Residents Treasury Metals. The delay in the commencement of the Project
would have significant cost to Treasury Metals and would impact the
overall feasibility of the Project. More residences potentially being
displaced and relocated will increase the risk of Project delays.
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Sub-Account

Sub-Account Rationale

Indicator

Indicator Rationale

Socio-
Economic

Aboriginal Land
Use and Heritage
Value

Treasury Metals understands the importance of
traditional land use and heritage values to
Aboriginal peoples in the vicinity of the Project,
and have taken the necessary steps through
engagement to better understand what these
values are and how to effectively mitigate
negative Project effects.

Access Effected
Areas

During the operations phase of the Project, access within the
Treasury Metals property boundary for traditional pursuits will be
limited to areas that are accessible without crossing active work

areas for safety and security reasons. Access may also be limited in
areas with air quality above health based guidelines. Alternatives that
avoid roads and trails will allow greater access to the land for
traditional pursuits and are therefore preferred.

Wildlife Abundance

Overprinted habitat and noise from the Project have the potential to
displace wildlife harvested by Aboriginal peoples. Alternatives with a
compact site footprint will affect less wildlife area and are therefore
preferred.

Loss of Undisturbed
Habitat

Areas of undisturbed habitat such as older forests and wetlands are

assumed to be of greater value to Aboriginal peoples land use and

traditional heritage values, compared to areas recently disturbed by

logging and other industrial activities. Alternatives that overprint less
undisturbed habitat are preferred.

Avoidance of Thunder
Lake Watershed

Thunder Lake has been identified as a cold water lake that contains
cold water species such as Lake Trout. It has been identified by
Aboriginal communities that Thunder Lake is an important travel

route and concern have been raised about the potential effects the

Project may have on the lake, and traditional pursuits at the Lake.

Alternatives that avoid any potential seepage into the Thunder Lake

watershed are preferred.

Land Use

The Project is situated in a relatively populated
area, with nearby First Nations communities,
cottages, towns and parks. Minimizing or
avoiding potential effects to local peoples
values is an integral part of Project
development, along with balancing these
values with the need for regional economic
development.

Loss of Tree Stands

During the site preparation and construction phase of the Project, the
merchantable timber from the Project area will be removed by local
forestry companies, with oversight by the Dryden Forest
Management Company Ltd. Following closure and reclamation, the
area overprinted by the TSF will be unavailable for forestry.
Alternatives with a smaller TSF will have less effects to long term
forestry in the Project vicinity.

Access Along
Transmission Line

There is the potential that local residents utilize the cleared area of
the transmission lines running through the Project site for recreation,
including ATVing and snowmobiling. Alternatives less likely to restrict

or alter access along recreational trails are preferred.
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Indicator

Indicator Rationale

Area with Air Quality
Above Health Based
Guidelines

As a result of the TSF, there may be areas where air emissions
(such as PM1o) exceed criteria for the protection of health. Treasury
Metals would discourage land use in areas where these criteria could
be exceeded. Alternatives anticipated to result in less area where
human health guidelines are exceeded, or alternatives that are less
likely to exceeded relevant guidelines are preferred.

Account Sub-Account Sub-Account Rationale
Land Use (cont'd) See rationale on previous page
Socio-
Economic The Project is situated in a relatively populated
(contd)

area, with nearby First Nations communities,
cottages, towns and parks. As a result of the
TSF and MWP, there could be effects to these
local people including dust, noise emissions,
and aesthetics that could affect their enjoyment
of the area.

Operational
Impact (Air, Noise
and Aesthetics)

Village of Wabigoon

The Village of Wabigoon is located approximately 4 km south of the
Project. Alternatives that could affect this area (e.g. ambient light,
noise, fugitive dust, aesthetics) should be avoided.

Residents and
Cottagers around

There are a number of residents and cottages on the southeast edge
of Thunder Lake. Some local residents have expressed concerns
regarding effects the Project may have on their enjoyment of the

Thunder Lake area. Alternatives further away from these residents and cottages are
preferred.
Rural residences are located along Tree Nursery Road and
Nearby Rural Anderson Road and operational effects from some of the alternatives
Residents have the potential to affect these residences. Alternatives located

further from the rural residences are preferred.

Aaron Provincial Park

Aaron Provincial Park is located approximately 2 km west of the
Project and provides camping opportunities and a boat launch onto
Thunder Lake. Alternatives that could negatively affect the use and

enjoyment of Aaron Provincial Park should be avoided.

Fugitive Dust

Alternatives have the potential to result in fugitive dust emissions
when tailings are mechanically disturbed by air currents, or by
ground disturbance during hauling of materials, or construction
activities. Fugitive dust will negatively affect air quality near the

Project, and could be a nuisance to nearby residents. Alternatives
with predicted higher levels of fugitive dust should be avoided.

TSF Elevation

Alternatives that have a higher overall elevation have a greater
potential to be seen from off site. The Wabigoon Lake Ojibway
Nation has identified that views of Thunder Lake have cultural
importance to the elders. Therefore, alternatives with a lower overall
elevation are preferred to reduce effects to local aesthetics.

Goliath Gold Project
Assessment of Alternatives for Storage of Mine Waste
Re: Guidelines for the Assessment of Alternatives for Mine Waste Disposal

Page 8-12




™~
améc ,‘*'

foster
wheeler
Account Sub-Account Sub-Account Rationale Indicator Indicator Rationale
Construction of the TSF and the MWP will result in operational
Operational effects such as noise, light, and reduced air quality. Construction
) . Frequency and . : . X
Impact (Air, Noise . . . requirements for the alternatives vary, with some alternatives
) See rationale on previous page Duration of L . . y
and Aesthetics) . requiring longer or continuous construction, and others requiring
) Construction . . . ;
(cont'd) shorter, seasonal construction. Alternatives with greater construction
requirements should be avoided.
The Project is located just south of the former For safety anq security reasons, Trgasury Meta]s will rgstrlct access
to the operations area, which may include the installation of a gate
Local MNRF Tree Nursery, along the Tree Nursery Access Along Tree .
" ; . on Tree Nursery Road. Alternatives that would not cross Tree
Infrastructure Road. This is a public road around which Nursery Road ;
. Nursery Road, or would still allow access along Tree Nursery Road
Treasury Metals has surface rights to the land.
are preferred.
Wabigoon Lake and Thunder Lake are both The glternatlyes are expected to vary wlth potential for seepage
L . migrating off site. Metal concentrations in groundwater typically are
. used as drinking water sources for local Potential for Seepage .
Drinking Water " . . L reduced the further they migrate from the source due to a
, communities. It is therefore important that the to Affect Drinking L - . .
Quality . - . combination of dilution and metals becoming bound in the rock.
alternatives do no reduce drinking water quality Water Wells . .
. Alternatives located near, and up-gradient of water wells are more
in these water sources. ; L .
likely to affect drinking water quality at the well.
. The TSF, regardless of alternative, would be constructed to meet
Socio- . .
, appropriate factors of safety. However, some TSF locations are
Economic .
(contd) Hazard Potential of

Public Safety

Alternatives that have a higher hazard potential
will have a greater consequence of failure,
which could affect public safety.

TSF

located where a failure could have the potential to affect areas
frequented by people, as well as permanent dwellings. Alternatives
located remote from trails, roads and residences are preferred from a
consequence of failure perspective.

Hazard Potential of
MWP

The MWP, regardless of alternative, would be constructed to meet
appropriate factors of safety. However, some MWP locations are
located where a failure could have the potential to affect areas
frequented by people, as well as permanent dwellings. Alternatives
located remote from trails, roads and residences are preferred from a

Local Employment
/ Business

The Project has the potential to be a major
contributor to the local economy. Alternatives
with very tight economic margins are more
prone to volatility in gold prices and the
Canadian dollar, which could result in
suspension of operations and entering a care
and maintenance phase. This would negatively

affect local employment and business

opportunities.

Risk to Local
Economy

consequence of failure perspective.

The Project has the potential to be a major contributor to the local
economy. Alternatives with very tight economic margins are more
prone to volatility in gold prices and the Canadian dollar, which could

result in suspension of operations and entering a care and
maintenance phase. This would negatively affect local employment
and business opportunities.
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Account Sub-Account Sub-Account Rationale Indicator Indicator Rationale
There is the possibility that some alternatives
could result in the displacement of permanent
residents around the Project site due to an There is the possibility that some alternatives could result in the
inability to meet regulatory emissions displacement of permanent residents around the Project site due to
Socio- Di requirements at the current property boundary. Potential for an inability to meet regulatory emissions requirements at the current
. isplacement of o C . . - A
Economic Residents If anticipated Provincial criteria cannot be met Dlsplacllng Local property boundary. If anticipated Provincial criteria cannot be met at
(cont'd) at the property boundary, Treasury Metals Residents the property boundary, Treasury Metals would need to purchase
would need to purchase these resident’s these resident’s properties to expand the property boundary.
properties to expand the property boundary. Alternatives that displace local residents should be avoided.
Alternatives that displace local residents should
be avoided.
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Table 8-2: Multiple Accounts Analysis Valuating Criteria
. . Indicator Value
Account Sub-Account Indicator Parameter Unit 6 (HighesD) 3 1 3 5 1 (Lowest)
Excellent - flow reductions , Good - flow reductions are Falr. - flow reductions n Poor - flow reductions are Very Poor - flow reductions in
- . . Very Good - flow reductions . . multiple watersheds with . . . :
Qualitative are restricted to a single . . . restricted to a single o restricted to a single multiple watersheds with
Flow Loss — ) 0 in multiple watersheds with : between 5 to 10% flow , 0 0 o
scale watershed with <5% flow 0 . watershed with between 5 to o watershed with >10% flow >10% flow reduction in the
. <5% flow reductions 0 . reduction in the most affected .
reduction 10% flow reduction reduction most affected watershed
watershed
Surface and Area outside
Groundwater Flow Reductions Outside Blackwater
Quantity and Blackwater Creek Creck ha <15 16 t0 33 34 t0 51 521069 7010 87 >87
Quality watershed
Area located
Seepage Capture During outside of the
. 2m ha <5 6-25 26-45 46-65 66-85 >85
Operations
drawdown
zone
Length of
Tributary Fish Habitat Losses | watercourse m 0 110 550 556 to 1100 1101 to 1650 1651 to 2200 >2200
overprinted
, . . Length of
Aquatic Main stem Watercourse Fish |\ vercourses | m 0 110100 101 to 200 201 o 300 301 10 400 >400
Resources Habitat Losses .
overprinted
Number of
Watercourse Crossings haul road # 0 1 2 3 4 =5
Crossings
Environmental Forest Loss rea offorest | g <40 411058 5910 76 7710 94 95 to 112 >112
Terrestrial Wetland Loss react <20 211045 46107.0 711095 9.6 10 12.0 >12.0
Resources wetland loss
Use of Recently Disturbed | Area of forest | - >10.3 1031078 771052 51026 25100.1 0
Land disturbed
Combined
area of
Common Nighthawk d'?;:ﬁ;fy” ha 0 011025 26105.1 521077 7810103 5103
disturbed
sites
SAR Total haul
Barn Swallow distance km <200,000 200,001 to 400,000 400,001 to 600,000 600,001 to 800,000 800,001 to 1,000,000 >1,000,000
Excellent - area assessed Very Good - area assessed Good - area assessed with | Fair — area has not been fully | Poor - area has not been fully Very Poor - area has not
Qualitative with bat surveys with no with bat surveys with 1 to 5 bat surveys with >5 ha of assessed with bat surveys, assessed with bat surveys, been fully assessed with bat
Bats scale — identified areas which could ha of habitat which could habitat which could and there are no assessed | with 1to 5 ha of habitat which | surveys, with >5 ha of habitat
potentially support bat potentially support bat potentially support bat areas which could potentially | could potentially support bat which could potentially
maternity roosts maternity roosts maternity roosts support bat maternity roosts maternity roosts support bat maternity roosts
Excellent - tailings deposited Vgry Good - ta|I|ng§ Good - tailings thickened Fair - tailings thickened Poor - tailings dewatered Very Poor - tailings
. . . . deposited as a conventional . . X .
Atmospheric " Qualitative as a conventional slurry in a . (partially dewatered) / (partially dewatered) / and stacked in an dewatered and stacked in an
oy Fugitive Dust — : slurry in a saturated state / . . ; !
Emissions scale saturated state / TSF centroid TSF centroid >2 km from deposited <2 km from open deposited >2 km from open unsaturated stockpile <2 km | unsaturated stockpile >2 km
<2 km from open pit centroid open pit centroid pit centroid pit centroid from open pit centroid from open pit centroid
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. . Indicator Value
Account Sub-Account Indicator Parameter Unit 6 (Highest) 5 2 3 > 1 (Lowes?)
Excellent — seasonal very C.;OOd h spasonal Good - seasonal construction . , . Poor - continuous .
. . ; construction that is generally . . Fair - continuous construction . . Very Poor - continuous
. . Qualitative construction that is generally . . that is generally constrained . construction with a buffer . :
Noise Emissions — . : constrained to daytime hours, . . with a buffer area <10 ha construction with a buffer
scale constrained to daytime hours, . to daytime hours, with a area between 11 ha and
. with a buffer area between area >20 ha
with a buffer area of <10 ha buffer area of >20 ha 20 ha
11 ha and 20 ha
Atmospheric -\ Greenhouse Gas (GHG) | Total Haul | <200,000 200,001-400,000 400,001 to 600,000 600,001 to 800,000 800,001-1,000,000 >1,000,000
Emissions (cont'd) Emissions Distance
Very Good - seasonal .
Excellent - seasonal . . Good - seasonal construction . . . .
- . : construction that is generally . . Fair - continuous Poor - continuous Very Poor - continuous
. Qualitative construction that is generally . . that is generally constrained . . :
Light Trespass — . . constrained to daytime hours, . construction, <1 km from construction, 1 to 2 km from construction, >2 km from
scale constrained to daytime hours, ; to daytime hours, >2 km from . . . . . .
. . 1 to 2 km from open pit : . open pit centroid open pit centroid open pit centroid
<1 km from open pit centroid centroid open pit centroid
Distance to Nature Reserve Distance m >3500 3500 to 2949 2950 to 2399 2400 to 1849 1850 to 1299 <1300
Distance to Provincial Park Distance m >4700 4700 to 4049 4050 to 3399 3400 to 2749 2750 t0 2099 <2100
Environmental Very Good — TSF is located Sg;ﬂ _oTrSetltliiallociant?:e
(cont'd) partially or entirely in the ?\lu e% Creck / Hyu hes Fair — TSF placement may Poor — TSF placement ma
Protected Areas I Excellent - not located in Nugget Creek / Hughes 99 , 9 affect fish movement or fish 9T P 13y Very Poor — will result in the
T Qualitative . Creek watershed; seepage . affect fish movement or fish
Provincial Fish Sanctuary — Nugget Creek / Hughes Creek watershed; seepage . . health in the unprotected b L permanent loss of the
scale . : ; during operations that health within the Provincial Lo
Creek watershed during operations captured in . reaches of Nugget Creek / . Provincial Fish Sanctuary
i . bypasses collection systems Fish Sanctuary
the mine dewatering L Hughes Creek
may daylight in or upstream
drawdown cone A
of Provincial Fish Sanctuary
Potential for Seepage to Distance from
TSF to km >3.4 341030 291025 241021 20t0 1.7 <16
Report to Thunder Lake
Thunder Lake
Closure / Post- Excellent - no surface water Good - a portion of surface rEr?c?frfi_s?opglratfknwc;ft:?gfggk Very Poor - surface runoff
Closure I discharges from TSF in post- Very Good - all surface runoff can be directed to the . . I . drains to the Thunder Lake
, Qualitative . . . ) - Fair — surface runoff is and a portion is to either the
Surface Water Discharges — | closure phase (tailings stored | runoff can be directed to the | open pit at closure; remaining . watershed or to Nugget
scale . . entirely to Blackwater Creek | Thunder Lake Watershed or
as underground backfill or open pit at closure runoff to Blackwater Creek Creek / Hughes Creek
) . to Nugget Creek / Hughes
encapsulated in open pit) watershed Creek watershed
Excellent — conventional Very Good - conventional Good - conventional slurry Fair - conventional slurry with Poor - conventional slurry Very Poor - conventional
Qualitative slurry with a storage volume | slurry with a storage volume | with a storage volume to dam a storage volume to dam with a storage volume to dam | slurry with a storage volume
TSF Location Suitability scale — | todam volume ratio of >4.0/ | to dam volume ratio of 3.6 to volume ratio of 3.110 3.5/ volume ratio of 2.6 t0 3.0/ volume ratio of 2.1t0 2.5/ to dam volume ratio of 2.0 /
filtered stack located <0.5 km | 4.0/ filtered stack located 0.6 | filtered stack located 1.0 to filtered stack located 1.6 to filtered stack located 2.1 to | filtered stack located >2.5 km
from process plant to 1.0 km from process plant 1.5 km from process plant 2.0 km from process plant 2.5 km from process plant from process plant
_ Storage to
Design Factors MWP Location Suitability | Dam Volume | Ratio >5.0 5010 4.6 4510 4.1 401036 35t03.1 <3.0
Ratio
Very Good - conditions Good - conditions providing Fair — conditions providing " - Very Poor - conditions
. - o o o o Poor - conditions providing .,
Technical . L Qualitative Excellent - foundation providing free draining free draining material with moderately free draining low permeability material with providing very low
Foundation Suitability scale - comprised of Bedrock material with high foundation good foundation shear material with moderate : oY permeability material with low
. fair foundation shear strength
shear strength strength foundation shear strength .
foundation shear strength
Poor - failure affects
Fair - failure affects infrastructure that is
Qualitative Excellent - no potential for Very Good - failure unlikely Good - failure unlikely to infrastructure that is occasionally used by local Very Poor - failure has
Safety Factors TSF Hazard Potential — residents or infrastructure to to affect residents or affect residents but will likely , residents, and is adjacent to potential to affect an
scale occasionally used by local

occupied residence
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. . Indicator Value
Account Sub-Account Indicator Parameter Unit 6 (Highest) 5 2 3 > 1 (Lowes?)
Poor - failure affects
Fair - failure affects infrastructure that is
Qualitative Excellent - no potential for Very Good - failure unlikely Good - failure unlikely to infrastructure that is occasionally used by local Very Poor - failure has
MWP Hazard Potential — residents or infrastructure to to affect residents or affect residents but will likely , residents, and is adjacent to potential to affect an
scale , . occasionally used by local . .
be affected infrastructure affect infrastructure . the property boundary such occupied residence
residents . N
Safety Factors that there is no dissipation of
(cont'd) flows prior to travelling offsite
Maximum TSF Dam Height Height m N/A <24 2510 26 27 t0 28 290 30 >30
Maximum MWP Dam Height Height m <8.2 8.3109.2 9.31010.2 10.3t0 11.2 11.31012.2 >12.2
Qualitative Excellent — conventional Very Good - conventional Good - thickened tailings Fair - thickened tailings TSF Poor - filtered stack TSF Very Poor - filtered stack
Worker Health scale — slurry TSF located remote slurry TSF located near TSF located remote from located remote near mine located remote from mine TSF located near mine
from mine workings workings mine workings workings workings workings
Percent of
TSF located
Seepage During Operations inthe 2m % 100 99.9t0 80 79.9t060.0 59.9t040.0 39.910 20.0 <20.0
drawdown
zone
. Length of
Technical Runoff Management ditchin km <42 431046 47105.0 51t054 55t05.8 >5.8
(contd) : Very Poor - TSF and MWP
Water I Excellent - TSF and MWP Very Good - TSF and MWP Good - TSF and MWP Fair - TSF and MWP facilities Poor - TSF and MWP S I,
. Qualitative s hy o o " - . . o - Iy facilities requiring more than
Management Watercourse Realignments scale — facilities requiring no facilities requiring minimal facilities requiring potential requiring one watercourse facilities requiring two W0 watercourse
watercourse realignments watercourse realignments watercourse realignments realignment watercourse realignments realignments
Qualitative Excellent - in-pit or sub- Very Good - conventional Good - nominally thickened Fair - thickened tailings with | 5 _ paste tailings (high Very Poor - filtered tailings
Excess Water Management scale — aqueous disposal of tailings | slurry tailings (no dewatering tailings (minimal dewatering) partial dewatering (moderate dewaterin (maximum dewatering)
(reclaim not required) requirements) 9 9 dewatering) 9 9
Flexibility of Water Qualitative Excellent - site layout has Very Good - site layout has Good - site layout has Fair - site layout has some Poor - site layout has Very Poor - site layout has
Manayement scale — excellent flexibility for water good flexibility for water moderate flexibility for water flexibility for water minimal flexibility for water no flexibility for water
g management management management management management management
. . Excellent - large expansion | Very Good - large expansion | Good - moderate expansion Fair -moderate expansion L . .
Expansion E . . Qualitative iities with iities with iities with iities with Poor — minimal expansion Very Poor - no expansion
Capacity xpansion Capacity scale — capabilities w!t good capabilities wlt poor capabilities w!t good capabilities WIt poor capabilities capabilities
economics £conomics economics economics
. . Excellept - TSF has a lower | Very Gogd - TSF has a lower Good - TSF has a lower Fair - TSF has a higher Poor - TSF has a higher Veery Poor - TSF has a higher
Compliance with . potential to generate dust potential to generate dust . potential to generate dust potential to generate dust :
' Qualitative L . o . potential to generate dust o . o . potential to generate dust
Environmental Dust Management — emissions and is located emissions and is located a o . emissions and is located emissions and is located a o .
scale . emissions and is located near . emissions and is located near
Approvals away from the property moderate distance from the away from the property moderate distance from the
the property boundary the property boundary
boundary property boundary boundary property boundary
Clearing / Site Preparation (mcil:lci)c?r:s) $ <16 17102.4 25t03.2 33t04.0 411048 >4.8
TSF Dam Construction Volume m3 N/A <2,400,000 2,400,001 to 2,590,000 2,590,001 to 2,780,000 2,780,001 to 2,970,000 >2,970,000
Tailings Dewatering Qualitative Excellent —.c.onventlongl .\./ery Good - thlgkeneq Good - thllc.kened tailings Fair - pqste tailings TSF Poor — filtered stack TSF Very Poor. - f||tered.stack TSF
— slurry TSF tailings requiring tailings TSF requiring minor TSF requiring moderate requiring moderate L . requiring maximum
Infrastructure Scale . . . . requiring high dewatering .
_ no dewatering dewatering dewatering dewatering dewatering
Eczrr?é?':itcs Capital Costs MWP Construction Damvolume | m? <205,000 205,001 to 250,000 250,001 to 295,000 295,001 to 340,000 340,001 to 385,000 >385,000
Roads Lengthof | ., <05 06100.9 10t01.3 141017 181021 >2.1
haul roads
Pumping Infrastructure Lengthof | -, <5.0 511065 6.6 0 8.0 8.1109.5 9.61011.0 >11.0
pipelines
Seepage Collection Lengthof | ) <42 4310456 471050 5.110 5.4 5,510 5.8 >5.8
Infrastructure ditching
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. . Indicator Value
Account Sub-Account Indicator Parameter Unit 6 (Highest) 5 2 3 > 1 (Lowes?)
Qualitative Excellent - tailings can be Very Good - tailings can be Good - tailings can be Fair - tailings can be pumped, | Poor - tailings transportation Very Poor - tailings
Tailings Deposition scale — pumped normally, pump pumped normally, pump pumped normally, pump but require positive requires trucks with a hauling | transportation requires trucks
distance <1 km distance >1 km and <2 km distance >2 km displacement pumps distance <2 km with a hauling distance >2 km
Excellent - moderate water Very Good - moderate water Good — moderate water Fair — moderate water
treatment and discharge treatment and discharge treatment and discharge treatment and discharge
requirements, TSF located requirements, TSF located requirements, TSF located requirements, TSF located Verv Poor — extensive water
Operating Costs Qualitative near processing plant for near processing plant for away from processing plant away from processing plant Poor - high water treatment y .
TSF Water Management — . . . . . . ; ) . . ; ) . . treatment and discharge
scale easier recycling of easier recycling of increasing reclaim pumping increasing reclaim pumping and discharge requirements requirements
supernatant, lower TSF dams | supernatant, taller TSF dams costs, lower TSF dams costs, taller TSF dams q
reduce costs of pumping increase costs of pumping reduce costs of pumping increase costs of pumping
seepage back into TSF seepage back into TSF seepage back into TSF seepage back into TSF
MWP Pumping gféﬁggg km <25 261029 301033 341037 381041 >4.1
TSF Cover (mﬁﬁ’jgs) $ <24 251034 35t04.4 451054 5.50 6.4 >6.4
Closure Costs MWP Reclamation fgﬁ;lt;:g m? <200000 200001 to 219000 219001 to 238000 238001 to 257000 257001 to 276000 >276000
Road Reclamation Lol | ke <05 06100.9 101013 141017 18102.1 52.1
Inspection / Maintenance / Qualitative Excellent _.TSF pgnmeter < | VeryGood N TSF penmeter Good — TSF perimeter < 3 Fair - TSF perimeter 23 km | Poor - TSF perimeter < 3 km Very Poor '.TSF pgrlmeter 2
o — 3 km with a height of = 3 km with a height of . . . . . . 3 km with a height of
Monitoring Scale 21-95 21-25 km with a height of 26 - 30 m with a height of 26 — 30 m with a height of 31 —35m 31_35
PostClosure —>0 —> Good - = 50% o surf. Fair - < 50% of surface water | Poor - < 50% of surf Vory Poor-> 50% of s
i 0 i 0 ood - = 50% of surface air - < 50% of surface water oor - < 50% of surface ery Poor - = 50% of surface
Costs Risk of Additional Treatment Qualitative Excellent Zﬁio u OLSU.:.T aI(::e Very Good f<f f5 0% %f S.Llj.rfice water runoff from the TSF runoff from the TSF mixes water runoff from the TSF water runoff from the TSF
Facilities scale o water runoff from the TS water runoff from the TS mixes with site runoff prior to with site runoff prior to does not report to Blackwater | does not report to Blackwater
Project ac reports to the open pit reports to the open pit . P . P P P
Economics discharge discharge Creek watershed Creek watershed
(cont'd) Length of
Fish Habitat Compensation watercourse km 0 110 550 55110 1100 1101 to 1650 1651 to 2200 >2200
overprinted
Area of bat
SAR Compensation habitat ha 0 01101.2 131024 251036 3.7t04.8 >4.8
Ancillary Costs overprinted
Length of
Length of Road Realignment road m 0 110275 276 to 550 551 to 825 826 t0 1100 >1100
realignment
OVZ?ELI%Z?Q?SSKE[GS Distance | m <156 157 to 159 160 to 162 163 t0 165 166 0 168 >168
Excellent - alternative is Very Good - alternative is Good - alternative is not Fair - alternative is not Poor - alternative is generally | Very Poor - alternative is not
Risk of EA or Environmental Qualitative generally consistent with prior | generally consistent with prior consistent with prior consistent with prior consistent with prior consistent with prior
Aoproval Delavs or Reiection scale — consultation, low risk of consultation, moderate risk of consultation, low risk of consultation, moderate risk of consultation, high risk of consultation, high risk of
PP y l delays during environmental | delays during environmental | delays during environmental | delays during environmental delays or rejection during delays or rejection during
permitting permitting permitting permitting environmental permitting environmental permitting
" Good — TSF is a moderate Fair - TSF is a moderate Poor - TSF is a primary . ,
Very Good - resilient to most contributor to production contributor to production contributor to high production Very Poor - TSF is a primary
. Excellent — TSF contributes | gold price fluctuations, TSF is P op 0 Igh produc contributor to high cost gold
Risk . : ) costs, large or prolonged costs, susceptible to changes | costs, project is susceptible . A
. - Qualitative to being a very low cost gold minor component of overall . : . . production, very susceptible
Risk Arising from TSF Costs — ; . ; ; moderate gold price changes | in gold price, early care and | to all but very minor changes : S
scale producer, highly resilientto | production costs and unlikely X . . ; : . to minor variability in gold
; . . . could result in temporary care maintenance is possible in gold price, early care and :
large gold price fluctuations | to be a primary contributor to . . . . ; . . price, forced shutdown and
and maintenance until prices during moderate gold price maintenance likely until gold ; .
temporary closure ; . L early mine closure likely
improve fluctuations prices improve
Delavs from Displacing Local Qualitative Excellent - no potential for Very Good — may displace Good - may displace and Fair — may displace and Poor — may displace and Very Poor — may displace
y Resi depnts g scale — the displacement and and require relocation for a require relocation of several require the relocation of a require the relocation of a and require the relocation of

a large community or village
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. . Indicator Value
Account Sub-Account Indicator Parameter Unit 6 (Highest) 5 2 3 > 1 (Lowes?)
Area with
Access Effected Areas limited ha <725 726 to 850 85110 975 976 to 1100 1101 to 1225 >1225
access
Good - contiguous with mine | Fair — not contiguous with the Poor - located a moderate .
. . ! L . L Very Poor - located distant
i Very Good — compact site site area, but footprint may mine site area, but generally | distance away from mine site S
_— Qualitative Excellent — does not extend e , A from mine site area, a longer
Wildlife Abundance — . ; footprint will minimize extend further from site, located near the mine site, a area, a moderate length .
. scale the Project footprint ) o . - . . access corridor may be
Aboriginal Land potential effects to wildlife potential effects to wildlife new short access corridor access corridor may be ;
. L . . required
Use and Heritage abundance limited may be required required
Value Area of
Loss of Undisturbed Habitat undisturbed ha <50 5110 66 67 to 82 831098 99to 114 >114
habitat
Area located
Avoidance of Thunder Lake within
Watershed Thunder Lake ha <5 6013 14 to 21 221029 3010 37 >37
watershed
Loss of Tree Stands Area ha <30 311044 45to0 58 591072 73 t0 86 >86
. Very Poor - permanent loss
Very Good - temporary loss Fair — temporary loss of
- Good - temporary loss of . Poor - temporary loss of of access along any
. i Excellent — No loss of access | of access along an unofficial - access along a designated . o .
Access Along Transmission Qualitative _ alona nearby snowmobiling / snowmobilina / ATV trail access along an unofficial snowmobiling / ATV trai access along a designated snowmobiling / ATV trail or
Land Use Line scale g nearoy Sno g g ’ snowmobiling / ATV trail, g ’ snowmobiling / ATV trail, loss of access along
ATV trails reasonable length . . reasonable length . . . o
) . onerous realignment required . . onerous realignment required | regional snowmobiling / ATV
realignment available realignment available corridor
| Area with Air Quality Above Area ha <250 25110 265 266 to 280 281 t0 295 296 to 310 5310
Socio- Health Based Guidelines
Economic Village of Wabigoon Distance km >4.2 421040 3.9103.8 3.7t03.6 35t034 <34
Residents and Cottagers | pygance | km 524 231020 191016 151012 111008 <08
Around Thunder Lake
Nearby Rural Residents Distance km >1.40 1.40 t0 1.21 1.20 t0 1.01 1.00 to 0.81 0.80 to 0.61 <0.6
Aaron Provincial Park Distance km >3.2 321027 261022 211017 161012 <12
Operational Excellent - tailings deposited Vgry Good - talllng§ Good - tailings thickened Fair - tailings thickened Poor - tailings dewatered Very Poor - tailings
. I . . deposited as a conventional . . . .
Impacts (Air, " Qualitative as a conventional slurry in a . (partially dewatered) / (partially dewatered) / and stacked in an dewatered and stacked in an
. Fugitive Dust — ; slurry in a saturated state / . . . .
Noise and scale saturated state / TSF centroid ! deposited <2 km from open deposited >2 km from open unsaturated stockpile <2 km | unsaturated stockpile >2 km
: . . TSF centroid >2 km from . . . . . . : .
Aesthetics) <2 km from open pit centroid . . pit centroid pit centroid from open pit centroid from open pit centroid
open pit centroid
TSF Elevation Elevation masl <405 406 to 408 409 to 411 41210 414 415 t0 417 >417
Very Good - construction Good - construction window | Fair - construction window is Poor - construction is Very Poor - construction is
Frequency and Duration of Qualitative Excellent — no construction | window is limited (<6 months) | is limited (<6 months), occurs extended (>6 months), , e yre I
. — . . . continuous, generally limited continuous, nighttime
Construction scale requirements occurs infrequently, generally | annually, generally limited to occurs annually, generally o davtime activities construction required
limited to daytime activities daytime activities limited to daytime activities y q
Verv Good — Tree Nurse Good - Tree Nursery Road Poor - Tree Nursery Road
Roa dyno i of Normans R(?a; d north of Normans Road, and Fair - Tree Nursery Road north of Normans Road, and Verv Poor — access alon
Local Access Along Tree Nursery Qualitative Excellent — TSF and MWP I . Normans Road east of Tree north of Normans Road will Normans Road east of Tree y 'ong
— . . will be intermittently . . . . Tree Nursery Road will be
Infrastructure Road scale will not require road closures . . Nursery Road, will be be unavailable for public use Nursery Road, will be . .
unavailable for public use . . . . . . . removed in perpetuity
during the Proiect intermittently unavailable for during the Project unavailable for public use
9 | public use during the Project during the Project
Drinking Water Potential for Seepage to Distance to
. o downgradient m <950 951 t0 1250 1251 to 1550 1551 to 1850 1851 t0 2150 >2150
Quality Affect Drinking Water Wells water well
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Account Sub-Account Indicator Parameter Unit 6 (Highest) 5 2 3 > 1 (Lowes?)
Poor - failure affects
Fair - failure affects infrastructure that is
Qualitative Excellent - no potential for Very Good - failure unlikely Good - failure unlikely to infrastructure that is occasionally used by local Very Poor - failure has
Hazard Potential of TSF — residents or infrastructure to to affect residents or affect residents but will likely , residents, and is adjacent to potential to affect an
scale , . occasionally used by local . .
be affected infrastructure affect infrastructure . the property boundary such occupied residence
residents . N
that there is no dissipation of
Public Safety flows prior to .travelllng offsite
Poor - failure affects
Fair - failure affects infrastructure that is
Qualitative Excellent - no potential for Very Good - failure unlikely Good - failure unlikely to infrastructure that is occasionally used by local Very Poor - failure has
. Hazard Potential of MWP — residents or infrastructure to to affect residents or affect residents but will likely . residents, and is adjacent to potential to affect an
Socio- scale : . occasionally used by local . .
. be affected infrastructure affect infrastructure 4 the property boundary such occupied residence
Economic residents . issination of
(contd) that there is no d|s§|pat|on 0
flows prior to travelling offsite
Veery Good - resilient to most Good - TSFisa mode'rate Fair - TSFis a modergte qur -TSF Is a primary Very Poor - TSF is a primary
. : . X contributor to production contributor to production contributor to high production . :
Excellent — TSF contributes | gold price fluctuations, TSF is . -~ : contributor to high cost gold
i . . costs, large or prolonged costs, susceptible to changes | costs, project is susceptible . .
Local Employment , Qualitative to being a very low cost gold | minor component of overall . : . . production, very susceptible
. Risk to Local Economy — . . . . moderate gold price changes | in gold price, early care and | to all but very minor changes . AR
/ Business scale producer, highly resilientto | production costs and unlikely X . . ; . . to minor variability in gold
- . . . could result in temporary care maintenance is possible in gold price, early care and .
large gold price fluctuations | to be a primary contributor to ; o7 . . 7 ; . price, forced shutdown and
and maintenance until prices during moderate gold price maintenance likely until gold ; .
temporary closure ; . L early mine closure likely
improve fluctuations prices improve
Displacement of | Potential for Displacing Local Qualitative Exc:ller)t—l No potentla(ljfor Vedry Goqd - Tay <Ii|spiace Gogd - rlnay Q|spla:cce and | Falr' - n;]ay dllsplage anfd Poor - mhay dllspla.ce ar;d Very Po'or —hmayldlsp]ace f
Residents Residents scale — the displacement an and require relocation for a require re ogatlon of severa require the re opatlon ofa require the relocation of a and require the re ocatllon 0
residences cluster of residences residential neighborhood a large community or village

relocation of nearby residents

single residence
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9.0 VALUE BASED DECISION PROCESS
9.1 Valuating

A multiple accounts ledger was developed for the four alternatives. Based on the alternatives
characterization (Table 7-1) and valuation criteria (Table 8-2), values have been determined for
all indicators and alternatives, and are provided in Table 9-1.

9.2 Weighting

As part of the MAA, weights need to be applied to each account, sub-account, and indicator to
reflect the relative importance of these criteria.

The base case scenario uses weights provided by Environment Canada (2011), which sets the
environmental account as twice as important as the technical and socio-economic accounts,
which are in turn twice as important as the Project economics account:

e Environmental - 6;
e Technical - 3;
e Socio-Economic - 3; and

e Project Economics - 1.5.

Table 9-2 presents the weights given to the accounts, sub-accounts and indicators. A multi-
multidisciplinary team from Treasury Metals and Amec Foster Wheeler assighed weights to each
of the sub-accounts and indicators. The weights reflect the relative importance between the
criteria. Where possible, the weighting team applied higher weights to areas of concern noted
during consultation and information requests on the environmental impact statement. It is
acknowledged that weighting is a somewhat subjective process and the rationale for each weight
is provided in Table 9-2.

9.3 Quantitative Analysis — Base Case
9.3.1 Indicators

Using the values and weights provided in Table 9-1 and Table 9-2, respectively, the MAA was
conducted for the base case scenario. The analysis of Environmental, Technical, Project
Economics and Socio-economic indicators, and calculation of sub-account merit ratings is
provided in Table 9-3, Table 9-4, Table 9-5 and Table 9-6, respectively.

9.3.2 Sub-Accounts

The analysis of Environmental, Technical, Project Economics and Socio-economic sub-accounts,
and calculation of account merit ratings, is provided in Table 9-7, Table 9-8, Table 9-9 and Table
9-10, respectively.
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For the Environmental Account, Alternative A and Alternative B received equal account merit
ratings of 4.2 out of a maximum of 6.0. Alternative C was next highest and received an account
merit rating of 3.9.

For the Technical Account, Alternative A is the preferred alternative with an account merit rating
of 4.3. Alternative B was the second most viable alternative from a technical perspective with an
account merit rating of 4.1.

For the Project Economics Account, Alternative A is preferred with an account merit rating of 5.2.
Alternative B received an account merit rating of 5.0.

For the Socio-economic Account, Alternative A is preferred with an account merit rating of 4.0.
Alternative B was next highest with an account merit rating of 3.9.

9.3.3 Base Case Result

Overall results of the MAA base case scenario, and calculation of alternative merit ratings, are
provided in Table 9-11.

The MAA found that Alternative A is the preferred alternative an alternative merit rating of 4.3 out
of a maximum of 6.0. The runner-up alternative (Alternative B) received an alternative merit rating
of 4.2. Alternatives A and B are very similar, differentiated only by mine water pond location, and
the closeness of account merit ratings is reflective of their many similarities.
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Table 9-1: Multiple Accounts Values

Indicator Value
Account Sub-Account Indicator Alternative Alternative Alternative Alternative
A B C D

Flow Loss
Flow Reductions Outside Blackwater Creek
Seepage Capture During Operations
Tributary Fish Habitat Losses
Aquatic Resources Main stem Watercourse Fish Habitat Losses
Watercourse Crossings
Forest Loss
Terrestrial Resources Wetland Loss
Use of Recently Disturbed Land
Common Nighthawk
SAR Barn Swallow
Bats
Fugitive Dust
Noise Emissions
Greenhouse Gas (GHG) Emissions
Light Trespass
Distance to Nature Reserve
Protected Areas Distance to Provincial Park
Provincial Fish Sanctuary
Potential for Seepage to Report to Thunder
Closure / Post-Closure Lake
Surface Water Discharges
TSF Location Suitability
Design Factors MWP Location Suitability
Foundation Suitability
Technical TSF Hazard Potential
MWP Hazard Potential
Safety Factors Maximum TSF Dam Height
Maximum MWP Dam Height
Worker Health

Surface and Groundwater
Quantity and Quality

Environmental

Atmospheric Emissions
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Indicator Value
Account Sub-Account Indicator Alternative Alternative Alternative Alternative
A B C D

Seepage During Operations
Runoff Management
Water Management Watercourse Realignment
Technical Excess Water Management
(cont'd) Flexibility for Water Management
Expansion Capacity Expansion Capacity
Compliance with Environmental
Approvals

D= =N

o N fO|oO|—=—

—_

Dust Management

Clearing / Site Preparation
TSF Dam Construction
Tailings Dewatering Infrastructure
Capital Cost MWP Construction
Roads
Pumping Infrastructure
Seepage Collection Infrastructure
Tailings Deposition
Operational Costs TSF Water Management
MWP Pumping
TSF Cover
Project Economics Closure Costs MWP Reclamation
Road Reclamation
Inspection / Maintenance / Monitoring
Risk of Additional Treatment Facilities
Fish Habitat Compensation
SAR Compensation
Road Realignment
Haul Distances for Overburden Stockpiles
Risk of EA or Environmental Approval Delays
or Rejection
Risk Arising from TSF Costs
Delays from Displacing Local Residents

Post Closure Costs

Ancillary Costs
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Indicator Value
Account Sub-Account Indicator Alternative Alternative Alternative Alternative
A B C D
Aboriginal Land Use and Access Effected Areas 5 6 5 1
Heritage Value Wildlife Abundance 4 4 5 2
Aboriginal Land Use and Loss of Undisturbed Habitat 3 2 6 1
Heritage Value (cont'd) Avoidance of Thunder Lake Watershed 6 4 1 5
Loss of Tree Stands 2 2 6 1
Land Use Access Along Transmission Line 5 5 6 4
Area with Air Quality Above Health Based
A 6 6 1 6
Guidelines
Village of Wabigoon 5 6 1 5
Residents and Cottagers Around Thunder Lake 6 4 1 6
Socio-Economic Nearby Rural Residents 2 4 1 6
Operational Aaron Provincial Park 6 5 1 6
Fugitive Dust 6 6 2 5
TSF Elevation 1 1 6 1
Frequency and Duration of Construction 4 4 1 3
Local Infrastructure Access Along Tree Nursery Road 3 3 6 2
Drinking Water Quality Potential for Seepag\?v té)”?ffect Drinking Water 9 9 6 1
Public Safety Hazard Poten.tial of TSF 3 3 5 4
Hazard Potential of MWP 3 2 1 3
Local Employment / Business Risk to Local Economy 4 4 1 3
Displacement of Residents Potential for Displacing Local Residents 6 6 4 6
Goliath Gold Project Page 9-5
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Account

Weight

Sub-Account

Weight

Sub-Account Weight Rationale

Indicator

Weight

Indicator Weight Rationale

Environmental 6

Surface and Groundwater

Quality and Quantity

Surface and groundwater quality and quantity are of significant concern when
designing a TSF and MWP. Changes to the quality or quantity of watercourses as a
result of the Project can have cascading effects to aquatic resources, with differing

severity between the four alternatives. However, due to each alternative meeting
PWQO for surface water discharges, relatively small flow reductions to watercourses,
and seepage capture, a moderate weight of four was assigned.

Flow Loss

During TSF and MWP operations, precipitation will be captured into the site water balance and will
result in the loss of catchment area to nearby watercourses. However, there would be no extensive
flow loss to any of the affected watercourses from the different alternatives. Treated water will be
returned to Blackwater Creek at the discharge point, mitigating flow losses. Also, the watercourses
around the site are dominantly surface water fed with very little inflow from groundwater and are
therefore subject to large flow fluctuations depending on the weather conditions. A low weight of two
has been assigned to Flow Loss.

Flow Reductions
Outside Blackwater
Creek

Treasury Metals has agreed to keep the majority of the Project footprint within the Blackwater Creek
watershed, to the extent practicable. This would limit the spatial effects of the Project and improve
management of water related effects. Since submission of the original EIS, Treasury Metals has made
further refinements to the site layout to locate infrastructure in the Blackwater Creek watershed. A
moderate weight of three has been assigned to this indicator

Seepage Capture
During Operations

Although the Project will be designed with a seepage collection system around the TSF and the
operations area, structures located outside the mine dewatering drawdown zone will have some
seepage that will migrate off-site. This seepage quality may have negative effects on the water quality
of watercourses that the Project seepage reports to. Due to the inherent difficulty of managing
seepage reporting to these watercourses, and a large number of information requests on the original
EIS pertaining to seepage capture, a high weight of five has been assigned.

Aquatic Resources

Aquatic resources are protected under the Fisheries Act and no net loss of fish habitat
will occur as a result of the Project. That stated, natural fish habitat will be disturbed by
each of the alternatives at differing severities depending on the number of
watercourses disturbed and the length of watercourse disturbed. Because of the
importance placed on fish habitat by Federal legislation, the maximum weight of six
was assigned.

Tributary Fish Habitat
Losses

Several tributaries around the Project site are intermittent watercourses and do not have permanent
flows supporting fish habitat throughout the year. Additionally, under Schedule 2 of the MMER,
overprinted fish habitat would be compensated with new habitat so no net loss of habitat would occur.
That stated, due to the length of tributary fish habitat losses for some of the alternatives, a moderate
weight of three has been assigned.

Main stem
Watercourse Fish
Habitat Losses

Several main stem watercourses around the Project site have been classified as permanent
watercourse with flow throughout the year. They have also been assessed to be more somewhat
productive for fish habitat due to flow throughout the year. Additionally, under Schedule 2 of the
MMER, overprinted fish habitat would be compensated with new habitat so no net loss of habitat
would occur. Due to the greater productivity of these main stem watercourses, a moderate weight of
four has been assigned.

Watercourse
Crossings

Haul roads and pipelines that cross watercourses have the potential to affect fish habitat by altering
the embankments, channel and substrate characteristics. Vehicle traffic over crossings can further
affect the quality of fish habitat during the operations phase of the Project. However, watercourse
crossings are considered to have less of an impact on fish habitat than the overprinting of
watercourses. Therefore, a low weight of two has been assigned.

Terrestrial Resources

The alternatives will overprint forests and wetlands and displace wildlife that utilize
these habitats. However, due to the large abundance of similar habitat surrounding the
Project area and the relatively compact site the Project will overprint, a moderate
weight of three was assigned.

Forest Loss

Forests have a high ecological value due to their importance to the local fauna and flora. However,
due to the extensive forestry in the region, most of the forests surrounding the Project have been
harvested in the past, and will be harvested in the future. As the forests in the area will be logged in
the next few decades, a moderate weight of three has been assigned.

Wetland Loss

Wetlands have a high ecological value due to their productivity and large fauna and flora diversity. A
moderate weight of four has been assigned to reflect the ecological importance of protecting wetlands
in the area.

Use of Recently
Disturbed Land

Recently disturbed lands have a relatively low ecological value compared to other ecosystems and are

overrepresented relative to pre-industrial conditions. Alternatives that overprint recently disturbed land

are preferred. However, only a small percentage of the total footprint of the alternatives is represented
by recently disturbed lands and a low weight has been assigned to this indicator.
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Account

Weight

Sub-Account

Weight

Sub-Account Weight Rationale

Indicator

Weight

Indicator Weight Rationale

Environmental
(contd)

SAR

SAR species have been observed in the LSA around the Project during baseline
studies, including both threatened and endangered species. Due to the importance of
these species through legislation and from a biodiversity perspective, a high weight of

five has been assigned.

Common Nighthawk

Common Nighthawk have been observed near the Project site and potentially nest near the Project
site. They are listed as Threatened through the Federal SARA and are Provincially listed as Special
Concern through the ESA. A low weight of two has been assigned to this indicator to reflect the
species being listed as Threatened under SARA, but only listed as Special Concern within Ontario.

Barn Swallow

Barn Swallow have been observed foraging near the Project site. They are designated Threatened by
the COSEWIC and Threatened through the Provincial ESA, but are not listed to the Federal SARA.
Additionally, Barn Swallows tend to inhabit buildings, which will be kept on site following the closure of
the Project so there will be no nesting habitat loss. A weight of three has been assigned to this
indicator to reflect the species not being listed under the SARA compared to the other SAR indicators.

Bats

Little Brown Myotis and Northern Myotis have been observed within the Project area. They are listed
as Endangered under both the Federal SARA and Provincial ESA. The highest weight of six has been
assigned to this indicator to reflect the endangered status of bats both Federally and Provincially.

Atmospheric Emissions

Pollution and other materials that are released into the atmosphere could alter aspects
of the physical atmospheric environment, which could sequentially affect flora and
fauna. However, these effects to the environment are relatively minor compared to

other sub-accounts which consider direct habitat loss. A moderate weight of three has

been assigned.

Fugitive Dust

Alternatives have the potential to result in fugitive dust emissions when tailings are mechanically
disturbed by air currents, or by ground disturbance during hauling of materials or construction
activities. Fugitive dust deposition on the surrounding area could degrade aquatic and terrestrial
habitats downwind of the TSF. That stated, mitigation measure can be put in place to greatly reduce
fugitive dust in most cases. A moderate weight of three has been assigned to this indicator.

Noise Emissions

Activities from the Project will result in noise emissions that increase ambient sound levels. An
increase to ambient noise can be disruptive wildlife in the area and can deter wildlife from the area. It
is more difficult to mitigate noise emissions to a low enough level to avoid environmental effects. A
moderate weight of four has been assigned to reflect the importance of local wildlife as well as the
difficulty of mitigating noise emissions.

Greenhouse Gas
(GHG) Emissions

Although GHG emissions from the Project will be very small compared to total emissions in Ontario
and Canada, Treasury Metals recognizes the importance of GHG reduction to slow climate change
effects on a global scale. Due to its global importance and the mentality of Treasury Metals that every
bit helps no matter how small, a high weight of five was given to this indicator.

Light Trespass

Light trespass has been shown to act as an attractant to some wildlife, therefore increasing the
probability of Project-wildlife interactions. However, with proper avoidance and mitigation measure,
light trespass will only effect a very small area. The lowest weight of one has been assigned to this

indicator.

Protected Areas

Three areas in close proximity to the Project have been assigned Provincial protection
due to their recreational, ecological, or unique geological value. Candidate TSF and
MWP locations that had large effects on any of these protected areas were considered
to have a fatal flaw and were pre-screened out. Although not substantial, the remaining
alternatives may have minor effects to these protected areas. A moderate weight of
four has been assigned to reflect the importance of avoiding these protected areas.

Distance to Nature
Reserve

Lola Lake Provincial Nature Reserve is located northeast of the Project and is designed to protect the
unique geology of the area. The park is inaccessible to the public and is a relatively undisturbed
habitat comprised of mostly peatland. This area is assumed to be significant habitat for a number of
diverse species of flora and fauna. Due to the ecological and geological importance of the Lola Lake
Provincial Nature Reserve, a high weight of five has been assigned to this indictor.

Distance to Provincial
Park

Aaron Provincial Park is a recreational park located west of the Project site that allows for camping at
Thunder Lake / Thunder Creek, and also provides habitat for local flora and fauna. From an
environmental perspective, the ecological value of Aaron Provincial Park is reduced by the

recreational activities in the park, the Trans-Canada Highway running through the park, and the CPR

rail running adjacent to the park. A low weight of two has been assigned to reflect the ecological value
of the area compared to the nature reserve and fish sanctuary.

Provincial Fish
Sanctuary

The lower reaches of Nugget Creek at Barrett Bay (between Hughes Creek and the CPR crossing at
Wabigoon Lake) is designated as a Provincial Fish Sanctuary to protect spawning walleye and is
closed from fishing from April 1 to May 31. Due to the importance of fish sanctuaries in the area to

keep a health population of walleye in Wabigoon Lake, a moderate weight of four has been assigned.

Closure / Post-Closure

The TSF will remain in a closed-out state following the Project’s closure phase.
Although the TSF will be isolated from oxidation using a wet or dry cover, surface
water runoff and seepage will exit the facility and report to nearby surface waters or
ground water. A moderate weight of four has been assigned to reflect the importance
of water quality from a long-term environmental perspective.

Potential for Seepage
to Report to Thunder
Lake

In the post-closure phase once the open pit has filled, groundwater flow patterns will reestablish and
some seepage from the alternatives will likely report to Thunder Lake. Thunder Lake is a deep cold
water lake that supports cold water aquatic species, such as Lake Trout. It is also more of a pristine
lake compared to Wabigoon Lake, which has been greatly affected by industry in the area. A high
weight of five has been assigned.
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Account Weight Sub-Account Weight Sub-Account Weight Rationale Indicator Weight Indicator Weight Rationale
Alternatives that allow for a single discharge location into closure are advantageous as they allow
, more control of water quality leaving the site, particularly in the unlikely event that additional treatment
Environmental Closure / Post Closure . . Surface Water . . o . . oo .
; ; See rationale on previous page . 4 or water management is required. Additionally, a single discharge location will only affect a section of
(contd) (contd) Discharges . . . . . .
a single creek as opposed to multiple creeks or multiple sections of a single creek. A moderate weight
of four has been assigned.
Location suitability is one of the primary considerations in designing a TSF with varying criteria
between conventional slurry and filtered stack tailings deposition. A primary consideration for
TSF Location 6 conventional slurry impoundment is locating the TSF to have good storage volume to dam ratio and a
Suitability primary consideration for filtered stack is locating the TSF to have a low haul distance. The TSF
Design factors evaluate the technical complexity of the TSF and MWP and assess location suitability indicator was given a max(lg::JSriT;j ;vrzltgi;;: of six to reflect the importance of this design
. engineering constraints. The alternatives design and location differ greatly in the : T — - - —— - -
Design Factors 6 LY . , L - . , Location suitability is one of the primary considerations in the design of a MWP, which most often
engineering complexity, which generally indicate the viability of the alternatives from a MWP Location . . . . W , .
. . . L . . — 3 requires a good storage volume to dam volume ratio as a primary design criterion. Since the MWP is a
technical perspective. Therefore, a maximum weighting of six was given. Suitability . . Qo . .
much smaller structure with more location flexibility, a moderate weight of three was assigned.
TSF foundation suitability is a primary consideration in determining the location of the facility, which is
, . ideally situated on hard rock for foundation stability or free draining overburden to reduce potential for
Foundation Suitability 4 . . o .
excess pore pressure buildup. However, foundation suitability can be altered to provide a more
suitable foundation for the TSF. Therefore, a moderate weight of four was assigned.
The hazard potential of the TSF was determined to be the potential for a TSF dam failure to affect
TSF Hazard Potential 6 nearby residents or infrastructure. The max weighting was assigned to this indicator due to the
importance of project safety.
Technical 3 The hazard potential of the MWP was determined to be the potential for a MWP dam failure to affect
MWP Hazard 4 nearby residents or infrastructure. A lower weight was used for this indicator compared to the TSF
Potential hazard potential indicator due to the increase damage potential of the TSF. A moderate weight of four
was assigned.
Although each TSF and MWP alternative will be designed to the appropriate standard Alternatives with a higher maximum TSF dam height have a greater potential energy stored in the
of safety required for operation, there are alternatives that are inherently more safe Maximum TSF Dam 9 tailings and pond and have the potential to cause more damage in the unlikely event of a dam break.
due to structure design and location. It is of utmost importance to Treasury Metals to Height However, the presence of receptors near the TSF is a more important metric for determining safety
Safety Factors 5 maintain a safe work environment including the prevention of dam failures. The highest and a low weight was assigned.
weight of six was not assigned due to all the alternatives being able to meet the Alternatives with a higher maximum MWP dam height have a greater potential energy stored in the
standard of safety, however a high weight of five was assigned to safety factors to Maximum MWP Dam 1 pond and have the potential to cause more damage in the unlikely event of a dam break. However, all
reflect the importance of Project safety. Height the alternatives have a relatively similar and short proposed dam heights and a minimum weight was
assigned.
Some of the alternatives have the potential to increase risk to worker health, such as through
exposure to airborne particulates. Worker safety and health is a primary concern to Treasury Metals
Worker Health 3 and proper mitigation measures and personal protective equipment would be implemented to ensure

safety is maintained. Due to the known risks of potential worker exposure from some of the
alternatives, proper design and personal protective equipment would be used to mitigate risks.
Therefore, a moderate weight of three was assigned.
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Account Weight Sub-Account Weight Sub-Account Weight Rationale Indicator Weight Indicator Weight Rationale
Although the TSF will be equipped with a perimeter seepage collection system, seepage from within
Seepage During th.e drawdown zone of the Project will drain to the mine dewatering sy;tem during operatiorjs until the
Operations 5 mine is flooded in post-closure. Alternatives that are located outside this drawdown zone will not have
this added seepage collection and seepage would be more likely to report off-site. A moderately high
weight of five was assigned to this indicator to reflect the significance of Project seepage.
A runoff collection system, including collection ditches and sumps around the TSF, will be built prior to
R the beginning of operations. Based on the structure size and location of the TSF alternatives, length of
unoff Management 3 e . . . )
ditching and number of sumps will vary between alternatives. The technical complexity usually
The ease of managing water around the Project site varies greatly between increases proportionally with the length of ditching required. A moderate weight of three was assigned.
alternatives and is influenced by a number of technical factors. For example, both Alternatives that overprint watercourses or that have large upstream catchment areas will require
insufficient water for the process plant as well as excess water on site can lead to Watercourse 9 realignments or diversions around the structures. However, after assessing each of the alternatives
Water Management 5 significant technical problems for the Project, including additional water takings from Realignments there would be no technically challenging watercourse realignments and difficult cuts into bedrock are
the environment or an upgrade in water treatment facilities. Water management was not required. Therefore, this indicator was given a moderately low weight of two.
therefore given a weight of five to reflect its importance to potential technical A conceptual water balance of the Project site has determined that water will accumulate in the site
complexity. inventory and will require treatment prior to discharge to the environment. Alternatives that increase
Excess Water 4 the water quantity on site will increase the technical complexity of water management and may require
Technical Management alarger RO faciI.ity to t.reat excess water prior to discharge. Therg js glso the added risk of haying
(cont'd) excess water on site during 1000-year flood events or if the RO facility is down. A moderate weight of
four was assigned to this indicator.
Close proximity of the TSF to the MWP allows for flexibility of water management and ease of
Flexibility of Water 3 pumping between these two structures in the event an unforeseen scenario occurs that requires quick
Management transfer of water. It is therefore technically advantageous to have the TSF and MWP available for easy
water transfer. A moderate weight of three has been assigned.
Itis conceivable that with ongoing mineral exploration in the area, a new mineral
reserve could be discovered or existing reserves expanded. TSF alternatives that
allow for greater expansion of tailings capacity would negate the need for the creation
Expansion Capacity 2 of a new TSF with potentially new MMER Schedule 2 considerations. However, a low Expansion Capacity 1 There is only one indicator in this sub-account, therefore a weight of one was assigned.
weighting of two was given to this sub-account as it would be advantageous to
Treasury Metals to have a greater expansion capacity, but is not essential to the
Project feasibility.
There is the potential that some of the alternatives would not be able to meet the
Compliance with regulatory requirements for air quality at the point of impingement. This could delay or
Envi 3 require Treasury Metals to increase the Project area in order to receive a Provincial Dust Management 1 There is only one indicator in this sub-account, therefore a weight of one was assigned.
nvironmental Approvals Envi . L
nvironmental Compliance Approval. Due to the potential significance of not
complying with environmental approvals, a moderate weight of three was given.
Clearing / Site During the site preparation and construction phase of the Project, vegetation will need to be cleared
P . 1 prior to the construction of the TSF and the MWP. This is a relatively low cost compared to other
reparation . - . :
capital costs and the indicator was assigned the lowest weight.
TSF Dam 6 TSF alternatives with conventional slurry tailings deposition have the highest capital costs due to
Construction expensive TSF dams. The highest weight of six was assigned to reflect this large cost.
The infrastructure required to dewater tailings to an unsaturated state has a significant capital cost.
Capital cost ted 1o have th test cost ated with the Proiect and Dewatering Additionally, water collected during the dewatering process will require treatment and discharge to the
Project . apital Costs aré expected o have the greatest cost associated with the Froject an Infrastructure 3 environment in either an expanded water treatment plant, or through industrial evaporators; both of
Economics 15 Capital Cost 6 will have a major effect on Project economics, a maximum weight of six has been which have large capital costs. However, compared to TSF dam construction, these costs are
assigned to reflect the significance of these upfront costs. moderate and a weight of three has been assigned to this indicator.
The MWP will be constructed during the site preparation and construction phase of the Project and will
MWP Construction 2 be a low relative cost to the TSF dam construction. Therefore, a low weight has been assigned to this
indicator to reflect the relative cost.
Haul roads will need to be built in order to bring material to construct both the TSF and the MWP.
Roads 9 Additionally, haul roads would also need to be built from the process plant to the filtered stack TSF for

continuous hauling of tailings during the operations of the Project. This is a relatively low capital cost
relative to other site preparation costs. Therefore, a low weight has been assigned.
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Account

Weight

Sub-Account

Weight

Sub-Account Weight Rationale

Indicator

Weight

Indicator Weight Rationale

Project
Economics
(contd)

Capital Cost (cont'd)

See rationale on previous page

Pumping
Infrastructure

Pumping infrastructure will be required to manage water for all of the alternatives. Alternatives that are
located in close proximity to the open pit and processing plant will have a lower relative cost. The
lowest weight of one was assigned to this indicator to reflect the low cost compared to other capital
costs.

Seepage Collection
Infrastructure

A seepage collection system will be built around the TSF and the operations area during the site
preparation and construction phase. This will be a relatively low cost compared to other capital costs
and was assigned the lowest weight of one.

Operational Costs

Operational costs are incurred over the operating life of the Project. Some alternatives
will have relatively high operational costs that are comparable to the capital costs,
which have a large effect on the Project’s net present value. A high weight of five has
been assigned to this indicator.

Tailings Deposition

During operations, the greatest operations cost will be associated with tailings deposition by means of

pumping costs for conventional tailings slurry, and trucking cost in the case of the filtered stack. Other

associated costs with the filtered stack include grading the tailings and 24/7 labour costs of stockpile
construction. The highest weight of six was assigned to reflect this large cost.

TSF Water
Management

During operations, TSF water management costs include pumping water for seepage collection,
recycling water to the process plant, and treatment and discharge of excess water. These costs vary
between the alternatives based on height of the dams to pump seepage back into the TSF, location

from the process plant, and the water content of the tailings. The largest cost associated with TSF
water management would be dewatering of the tailings in the case of dry stack which would produce a
much larger quantity of water requiring treatment. This would require an upgrade to the water
treatment facility to treat the increased quantities of water. A moderate weight of four was assigned to
reflect the large variation in costs between the alternatives.

MWP Pumping

MWP pumping includes the cost of pumping water from the open pit and underground mine to the
MWP, as well as pumping water from the MWP to the process plant or water treatment facility. This is
a relatively low cost in comparison to other operational costs and has been assigned the lowest weight

of one.

Closure Costs

Closure costs will require financial security as part of the Closure Plan and are unable
to be deferred to later in the mine life. This results in a higher net present value.
However, closure costs are expected to be less than capital and operational costs. A
moderate weight of three was assigned.

TSF Cover

Following operations, a multi-layered low-permeability cover will be used to isolate the tailings from
oxygen to prevent ARD / ML and promote long-term stability of stockpiled tailings. In the case of the
conventional slurry alternatives, a wet cover of treated water or a vegetated dry cover will be used to

cover the TSF. In the case of dry stack, a vegetated dry cover would be the only option. This is
expected to be the most significant cost in the closure phase, and has been given the highest weight
of six.

MWP Reclamation

Following operations, mine dewatering will cease and the MWP will no longer be required. The
materials used to build the dams for the MWP will be graded and vegetated. The cost varies between
alternatives based on the overall area of the MWP that will need to be reclaimed. However, this is not

expected to be a significant cost relative to other closure costs associated with the Project. A low
weight of two has been assigned.

Road Reclamation

Following operations, the haul roads to the TSF and MWP will need to be removed and the area
reclaimed. The cost varies between alternatives based on the length of haul road to the TSF and
MWP. However, this is not expected to be a significant cost relative to other closure costs associated
with the TSF. A low weight of two has been assigned.

Post-Closure Costs

Post-closure costs are expected to be minimal once the closure phase is completed
and the TSF is stable. Inspection and maintenance costs of the TSF are expected to
be low as well as a low risk of an additional treatment facility. The lowest weight of one
has been assigned.

Inspection /
Maintenance /
Monitoring

During post-closure, the site will need to inspected, maintained, and monitored by Treasury Metals
until the MNDM has deemed the site reclaimed. There will be a requirement to monitoring and inspect
the TSF to ensure its structural stability. The cost varies between alternatives with larger structures
taking longer to inspect and are more likely to require maintenance. This is not expected to be a
significant cost and a low weight of two has been assigned.

Risk of Additional
Treatment Facilities

During closure, the site will be graded to drain all water captured in the operations area to the open pit
as it is flooding, where it will be monitored and undergo batch treatment if necessary. Alternatives that
are downgradient of the open pit or are unable to be graded to the open pit may require additional
perimeter treatment systems in the unlikely event that additional water treatment is required. Some of
the alternatives have a greater risk of an additional perimeter treatment system than other, which
would be a significant cost into post-closure. A moderate weight of four has been assigned to reflect
the potential risk of this post-closure cost.

Goliath Gold Project
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Account Weight Sub-Account Weight Sub-Account Weight Rationale Indicator Weight Indicator Weight Rationale
Alternatives that overprint watercourses frequented by fish will require fish habitat compensation as
, _ required by the Fisheries Act and the MMER. The amount of fish habitat compensation required is
Fish Hab't?t 3 usually proportional to the habitat that has been overprinted. The cost of building this habitat is
Compensation relatively moderate compared to other Project costs as the amount of fish habitat potentially being
overprinted is not extensive. A moderate weight of three has been assigned.
SAR species have been identified in the vicinity of the Project. There may be some overprint of these
. SAR species habitat, which may require habitat compensation through the ESA. Based on the
Ancillary costs of the Project are incidental to various altematives and could affect the | - SAR Compensation 1 projected area of habitat compensation, this is expected to be a low cost relative to other aspects of
Ancillary Costs 2 Project’s net present value. However, these costs are expected to be significantly less the Project. The lowest weight of one has been assigned to this indicator.
than other costs and a low weight of two has been assigned. Some of the alternatives will overprint municipal or forestry roads around the vicinity of the Project.
R . These roads will need to be realigned around the Project, and may have an additional environmental
oad Realignment 3 s ) , . . . .
permitting cost associated with the work. However, the potential road realignment is not considered a
significant cost to the Project and has been assigned a moderate weight of three.
_ Haul Distances for Alternatives that displace overburden stockpiles will require overburden to be hauled a greater
Project Overburd 1 distance from the open pit. However, this increased haul distance is not significant enough to
Economics verourden drastically increase the cost. The lowest weight of one has been assigned to reflect this small change
(contd) Stockpiles in cost.
Risk of EA or There is the possibility that some alternatives could result in the delay or rejection of the EIS and
Environmental 5 environmental approvals, potentially delaying Project construction. There is a significant risk to Project
Approval Delays or feasibility if delays become extended. A high weight of five has been assigned to reflect the risk in
Rejection potential delays.
The alternatives have differing costs of construction and operations of the TSF, which will contribute to
The alternatives have differing economic risks which could contribute to overall Project Risk Arising from TSF overall production costs of the Project. Alternatives which increase production cost will reduce the
Ri costs, or delays to the start of construction affecting the net present value of the 3 margins of the Treasury Metals, ultimately increasing the risk of putting the Project into a temporary
isk 3 . . . . . Costs . . g .
Project. However, since these are considered risks and not concrete costs like the care and management phase if gold prices sufficiently decrease. A moderate weight of three has been
other Project Economic sub-accounts, a moderate weight of three has been assigned. assigned.
Some of the alternatives could result in displacement of permanent residents in the vicinity of the
Delays from Project due to inability to meet regulatory air emissions criteria at the current property boundary. This
Displacing Local 4 could result in delays to Project construction if the residents do not wish to sell their property, which
Residents may also incur substantial legal costs. A moderate weight of four has been assigned to reflect the
inherent risk of displacing residents.
It is important to Treasury Metals that Aboriginal Peoples be able to practice traditional land uses on
as much area around the Project as possible, while realizing that some areas will be inaccessible for
Access Effected 6 safety and security reasons. Some alternatives allow for a compact site layout and are therefore
Areas preferred, while some have a more dispersed layout which do not allow for access to greater areas.
Due to the important of Aboriginal Peoples’ ability to practice traditional land use in accordance with
Treasury Metals understands and respects First Nations Aboriginal and Treaty rights. Aboriginal and Treaty rights, the highest weight of six has been assigned.
Aboriginal peoples around the Project area have identified important land uses around The alternatives have the potential to displace wildlife harvested by Aboriginal peoples by overprinting
Socio- 3 Aboriginal Land Use and 6 the Project through engagement and the Federal environmental assessment process, habitat, and through operational effects that make habitat less desirable to wildlife. However, the TSF
Economic Heritage Value which Treasury Metals has worked to address. Because of the importance of Wildlife Abundance 3 and MWP alternatives are not anticipated to have an impact on regional wildlife populations and
Aboriginal land use and heritage value to both Treasury Metals and local communities, wildlife abundance for traditional pursuits should remain unimpacted. A moderate weight of three has
a maximum weight of six has been assigned. been assigned to this indicator.
Areas of undisturbed habitat such as older forests and wetlands are assumed to be of greater value to
Loss of Undisturbed Aborigingl peoples’ Iarjd use gnd trgQ[tional heritage values., comparedi to areas recently disturbed by
Habitat 3 logging and other industrial activities. Areas that overprint less undisturbed land are therefore
preferred. A moderate weight of three was assigned to reflect the inherent value of undisturbed
habitat.
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Account Weight

Sub-Account

Weight

Sub-Account Weight Rationale

Indicator

Weight

Indicator Weight Rationale

Socio-
Economic
(contd)

Aboriginal Land Use and

Heritage Value (cont'd)

See rationale on previous page

Avoidance of Thunder
Lake Watershed

Thunder Lake has been identified by Aboriginal peoples as a historic travel route and the view from
Thunder Lake has intrinsic value. The lake is also classified as a cold water lake, which contains cold
water species of fish such as lake trout. Alternatives that avoid any potential seepage into Thunder
Lake watershed are preferred. Through engagement efforts and through the Federal environmental
assessment process, Treasury Metals has heard Thunder Lake has value to Aboriginal peoples and a
moderate weight of four has been assigned.

Land Use

Lands around the Project site are used for a variety of pursuits. However, due to the
large amounts of similar land nearby, major interruptions of land use are not expected,
and a moderate weight of three has been assigned.

Loss of Tree Stands

During the site preparation and construction phase of the Project, the merchantable timber from the
Project area will be removed by local forestry companies, with oversight by the Dryden Forest
Management Company Ltd. Following closure and reclamation, the area overprinted by the TSF will
be unavailable for forestry. However, this is a very small area in comparison to the area available to
forestry. Therefore, a low weight was assigned to reflect the small change in land use.

Access Along
Transmission Line

There is the potential that local residents utilize the area along the transmission lines running through
the Project site for recreation, including ATVing and snowmobiling. However, this area is not a
designated trail and effects will cease in the closure phase. A low weight has been assigned to this
indicator.

Area Where Human
Health Guidelines
Could be Exceeded

As a result of some TSF alternatives, there may be areas where air emissions (such as PMio) exceed
criteria for the protection of health. Treasury Metals may restrict or limit land use activities in these
areas for safety reasons. The areas where human health guidelines could be exceeded varies greatly
among the alternatives with the filtered stack alternative producing the most PM+o. A moderately high
weight of four has been assigned to this indicator to reflect the importance of limiting emissions that
could exceed guidelines.

Operational Impact (Air,
Noise and Aesthetics)

The Project is situated in a relatively populated area, with nearby First Nations
communities, rural residents, cottages, towns and parks. Operational impacts from the
Project may affect these places and people with differing severities between
alternatives. However, Treasury Metals will meet all legal requirements for operational
impacts and the effects of the operation on local areas are nuisance and not harmful.
Most operational impacts would be limited to near the Project site.

Village of Wabigoon

Although all alternatives would meet the legal requirements at the necessary receptors, there may be
some noticeable effects to the Village of Wabigoon, which is located approximately four km south of
the Project. Alternatives that were considered to have too great an impact on the Village of Wabigoon
were considered to have a fatal flaw and were removed from the assessment during the pre-screening
phase. That stated, some alternatives may provide noticeable effects to the Village of Wabigoon
(nuisance noise, aesthetics). A high weight of five has been assigned to this indicator to reflect the
importance of reducing effects to local communities.

Residents and
Cottagers around
Thunder Lake

Although all alternatives would meet the legal requirements at the necessary receptors, there may be
some noticeable effects (nuisance noise, aesthetics) to the residents and cottagers to the east side of
Thunder Lake. A moderate high weight of five has been assigned to this indicator to reflect the
importance of reducing effects to local communities.

Nearby Rural
Residents

There are nearby permanent residents that are located off Tree Nursery Road and Anderson Road.
Although all alternatives would meet the legal requirements at the necessary receptors, these
residents would be more likely to experience operational effects from the TSF and MWP (nuisance
noise, aesthetics). However, due to the relatively small number of residents in the direct vicinity of the
Project that would be affected, a high weight of five has been assigned.

Aaron Provincial Park

Although all alternatives would meet the legal requirements at the necessary receptors, there may be
some noticeable effects (nuisance noise, aesthetics) of the Project at Aaron Provincial Park, which is
located approximately 2 km west of the Project. However, Aaron Provincial Park is currently affected
by noise from the CPR rail running adjacent to the park, and dust from the Trans-Canada Highway
that runs through the park. Treasury Metals recognizes the importance of protecting this area for
people’s enjoyment, however it may be difficult to distinguish effects coming from the Project and
other sources. For this reason, a moderate weight of three has been assigned to this indicator.

Fugitive Dust

Alternatives have the potential to result in fugitive dust emissions when tailings are mechanically
disturbed by air currents, or by ground disturbance during hauling of materials, or construction
activities. Fugitive dust will negatively affect air aesthetics near the Project, and could be a nuisance to
nearby residents. Due to the large variation in fugitive dust emissions from the different alternatives, a
moderate weight of three has been assigned.

TSF Elevation

Alternatives that have a higher overall elevation have a greater potential to be seen from off site.
However, there is little difference in elevation between the alternatives and the lowest weighting of one
has been assigned to this indicator.
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Account Weight Sub-Account Weight Sub-Account Weight Rationale Indicator Weight Indicator Weight Rationale
Operational Impact (Air, Frequency and Construction frequency and durations at the TSF and MWP will vary between the alternatives and will
Noise and Aesthetics) See rationale on previous page Duration of 4 affect when light, noise and air emissions occur. Alternatives with infrequent construction during
(contd) Construction daytime hours are preferred and a moderate weight of four was assigned.
The alternatives may require minor realignments to Tree Nursery Road or local forest
access roads. However, these roads are infrequently travelled, and disruptions to Access Along Tree . s i . .
Local Infrastructure 1 . o , : . o . 1 There is only one indicator in this sub-account, therefore a weight of one was assigned.
access will be minimal during construction of the realignments. A minimum weight of Nursery Road
one has been assigned.
During local engagement and through the Federal environmental assessment process,
Treasury Metals has heard concerns expressed regarding the potential for the TSF to | Potential for Seepage
Drinking Water Quality 6 affect drinking water quality in nearby wells. Due to the importance of drinking water to Affect Drinking 1 There is only one indicator in this sub-account, therefore a weight of one was assigned.
quality and amount of related comments received, a maximum weight of six has been Water Quality
assigned.
. Hazard Potential of Although a TSF dam failure is highly unlikely, a TSF failure for some alternatives has the potential to
Socio- 6 . . . . . . .

E , . . . Co .- TSF affect public safety. The highest weight of six was assigned to reflect this severity.
conomic Public Safety 5 Ensuring public safety is not affected by the Project is of major importance, regardless Althouah a MWP dam failure is hiahlv unfikelv_ a failure f termafives has the potental
(contd) of the probability of incidents. Therefore, a high weight of five was assigned. Hazard Potential of ough a am failure Is highly uniikely, a failure for some aliematives has the potential to

3 affect public safety. Since this event would have a smaller impact to public safety compared to a
MWP . . , ,
potential TSF failure, a moderate weight of three was assigned.
Alternatives with marginal economics are more susceptible to entering care and
Local Emplovment / maintenance during downturns of gold price and will have a greater risk to the local Risk o Local
ploy 2 employment and businesses. However, relative to other sub-accounts, such as public 1 There is only one indicator in this sub-account, therefore a weight of one was assigned.
Business . . . Economy
safety, risks to the local economy are less pressing and a low weight of two has been
assigned.
There is the possibility that some alternatives could result in the displacement of
permanent residents around the Project site due to an inability to meet regulatory .
emissions requirements at the current property boundary. This would require Treasur Potential for
Displacement of Residents 5 a property & a y Displacing Local 1 There is only one indicator in this sub-account, therefore a weight of one was assigned.

Metals to buy the property from these residents to expand the property boundary. A
high weight of five has been assigned to reflect the significance of displacing people
from their homes.

Residents
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Table 9-3: Environmental Indicator Analysis
Alternative A Alternative B Alternative C Alternative D
Sub-Account Indicator Weight | Value | Score | Value | Score | Value | Score | Value | Score
Flow Loss 2 3 6 3 6 1 2 5 10
Surface and Flow Reductions Outside Blackwater Creek 3 6 18 5 15 4 12 1 3
Groundwater Quantity | Seepage Capture During Operations 5 6 30 6 30 6 30 1 5
and Quality Sub Account Merit Score 54 51 44 18
Sub Account Merit Rating 5.4 5.1 4.4 1.8
Tributary Fish Habitat Losses 3 1 3 2 6 4 12 6 18
Main stem Watercourse Fish Habitat Losses 4 6 24 6 24 1 4 6 24
Aquatic Resources | Watercourse Crossings 2 6 12 6 12 6 12 4 8
Sub Account Merit Score 39 42 28 50
Sub Account Merit Rating 4.3 4.7 3.1 5.6
Forest Loss 3 3 9 3 9 6 18 1 3
Wetland Loss 4 1 4 2 8 3 12 6 24
Terrestrial Resources | Use of Recently Disturbed Land 2 5 10 4 8 6 12 1 2
Sub Account Merit Score 23 25 42 29
Sub Account Merit Rating 2.6 2.8 4.7 3.2
Common Nighthawk 2 2 4 3 6 1 2 6 12
Barn Swallow 3 6 18 6 18 2 6 1 3
SAR Bats 6 4 24 4 24 6 36 2 12
Sub Account Merit Score 46 48 44 27
Sub Account Merit Rating 4.2 4.4 4.0 25
Fugitive Dust 3 6 18 6 18 2 6 5 15
Noise Emissions 4 6 24 4 16 6 24 2 8
Atmospheric Greenhouse Gas Emissions 5 6 30 6 30 2 10 1 5
Emissions Light Trespass 1 5 5 5 5 3 3 4 4
Sub Account Merit Score 77 69 43 32
Sub Account Merit Rating 5.9 5.3 3.3 25
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Alternative A Alternative B Alternative C Alternative D
Sub-Account Indicator Weight | Value | Score | Value | Score | Value | Score | Value | Score
Distance to Nature Reserve 5 1 5 1 5 6 30 3 15
Distance to Provincial Park 2 3 6 3 6 1 2 6 12
Protected Areas Provincial Fish Sanctuary 4 6 24 6 24 6 24 4 16
Sub Account Merit Score 35 35 56 43
Sub Account Merit Rating 3.2 3.2 5.1 3.9
E;)lt(intlal for Seepage to Report to Thunder 5 3 15 3 15 1 5 6 30
Closcul(r)eSl/JrF;OSt' Surface Water Discharge 4 5 20 5 20 3 12 2 8
Sub Account Merit Score 35 35 17 38
Sub Account Merit Rating 3.9 3.9 1.9 4.2
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Table 9-4: Technical Indicator Analysis
Alternative A Alternative B Alternative C Alternative D
Sub-Account Indicator Weight | Value | Score | Value | Score | Value | Score | Value | Score
TSF Location Suitability 6 5 30 5 30 4 24 3 18
MWP Location Suitability 3 3 9 1 3 3 9 6 18
Design Factors Foundation Suitability 4 4 16 4 16 2 8 3 12
Sub Account Merit Score 55 49 41 48
Sub Account Merit Rating 4.2 3.8 3.2 3.7
TSF Hazard Potential 6 3 18 3 18 5 30 4 24
MWP Hazard Potential 4 3 12 2 8 1 4 3 12
Maximum TSF Dam Height 2 5 10 5 10 6 12 1 2
Safety Factors Maximum MWP Dam Height 1 1 1 2 2 5 5 6 6
Worker Health 3 5 15 5 15 1 3 6 18
Sub Account Merit Score 56 53 54 62
Sub Account Merit Rating 3.5 3.3 3.4 3.9
Seepage During Operations 5 5 25 5 25 6 30 1 5
Runoff Management 3 6 18 2 6 5 15 1 3
Watercourse Realignment 2 3 6 3 6 2 4 6 12
Water Management Excess Water Management 4 5 20 5 20 1 4 5 20
Flexibility of Water Management 3 5 15 4 12 1 3 2 6
Sub Account Merit Score 84 69 56 46
Sub Account Merit Rating 4.9 4.1 3.3 2.7
Expansion Capacity 1 4 4 6 6 6 6 5 5
Expansion Capacity Sub Account Merit Score 4 6 6 5
Sub Account Merit Rating 4.0 6.0 6.0 5.0
Compliance with Dust Management 1 5 5 5 5 1 1 6 6
Environmental Sub Account Merit Score 5 5 1 6
Approvals Sub Account Merit Rating 5.0 5.0 1.0 6.0
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Table 9-5: Project Economics Indicator Analysis
Alternative A Alternative B Alternative C Alternative D
Sub-Account Indicator Weight | Value | Score | Value | Score | Value | Score | Value | Score
Clearing / Site Preparation 1 2 2 2 2 6 6 1 1
TSF Dam Construction 6 5 30 5 30 6 36 1 6
Tailings Dewatering Infrastructure 3 6 18 6 18 2 6 6 18
MWP Construction 2 4 8 1 2 3 6 6 12
Capital Cost Roads 2 6 12 6 12 3 6 1 2
Pumping Infrastructure 1 4 4 5 5 6 6 1 1
Seepage Collection Infrastructure 1 6 6 2 2 5 5 1 1
Sub Account Merit Score 80 71 71 41
Sub Account Merit Rating 5.0 4.4 4.4 2.6
Tailings Deposition 6 6 36 6 36 2 12 4 24
TSF Water Management 4 6 24 6 24 1 4 3 12
Operational Costs MWP Pumping 1 2 2 5 5 6 6 1 1
Sub Account Merit Score 62 65 22 37
Sub Account Merit Rating 5.6 5.9 2.0 3.4
TSF Cover 6 6 36 6 36 1 6 5 30
MWP Reclamation 2 6 12 4 8 2 4 1 2
Closure Costs Road Reclamation 2 6 12 6 12 3 6 1 2
Sub Account Merit Score 60 56 16 34
Sub Account Merit Rating 6.0 5.6 1.6 3.4
Inspection / Maintenance / Monitoring 2 5 10 5 10 6 12 1 2
Risk of Additional Treatment Facilities 4 6 24 6 24 4 16 1 4
Post-Closure Costs -
Sub Account Merit Score 34 34 28 6
Sub Account Merit Rating 5.7 5.7 4.7 1.0
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Alternative A Alternative B Alternative C Alternative D
Sub-Account Indicator Weight | Value | Score | Value | Score | Value | Score | Value | Score
Fish Habitat Compensation 3 1 3 2 6 3 9 6 18
SAR Compensation 1 1 1 1 1 6 6 3 3
. Road Realignment 3 6 18 3 9 6 18 1 3
Ancillary Costs - -
Haul Distance for Overburden Stockpiles 1 6 6 6 6 1 1 6 6
Sub Account Merit Score 28 22 34 30
Sub Account Merit Rating 3.5 2.8 4.3 3.8
Risk of EA or Enylronmental Approval 5 5 o5 5 o5 1 5 3 15
Delays or Rejection
Risk Risk Arising from TSF Costs 3 4 12 4 12 1 3 3 9
Delays from Displacing Local Residents 4 6 24 6 24 4 16 6 24
Sub Account Merit Score 61 61 24 48
Sub Account Merit Rating 5.1 5.1 2.0 4.0
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Table 9-6: Socio-Economic Indicator Analysis
Alternative A Alternative B Alternative C Alternative D
Sub-Account Indicator Weight | Value | Score | Value | Score | Value | Score | Value | Score
Access Effected Areas 6 5 30 6 36 5 30 1 6
Wildlife Abundance 3 4 12 4 12 5 15 2 6
Aboriginal Land Use Loss of Undisturbed Habitat 3 3 9 2 6 6 18 1 3
and Heritage Value Avoidance of Thunder Lake Watershed 4 6 24 4 16 1 4 5 20
Sub Account Merit Score 75 70 67 35
Sub Account Merit Rating 4.7 4.4 4.2 2.2
Loss of Tree Stands 2 2 4 2 4 6 12 1 2
Access Along Transmission Line 2 5 10 5 10 6 12 4 8
Land Use Area Wlth.AlrlQuahty Above Health 4 6 o 6 o4 1 4 6 o
Based Guidelines
Sub Account Merit Score 38 38 28 34
Sub Account Merit Rating 4.8 4.8 3.5 43
Village of Wabigoon 5 5 25 6 30 1 5 5 25
Residents and Cottagers Around 5 6 30 4 20 1 5 6 30
Thunder Lake
. Nearby Rural Residents 5 2 10 4 20 1 5 6 30
Op(‘iﬁt'&g?slén;ﬁzms Aaron Provincial Park 3 6 18 5 15 1 3 6 18
Aesthetics) Fugitive Du.st 3 6 18 6 18 2 6 5 15
TSF Elevation 1 1 1 1 1 6 6 1 1
Frequency and Duration of Construction 4 4 16 4 16 1 4 3 12
Sub Account Merit Score 118 120 34 131
Sub Account Merit Rating 4.5 4.6 1.3 5.0
Access Along Tree Nursery Road | 1 3 3 3 3 6 6 2 2
Location Infrastructure Sub Account Merit Score 3 3 6 2
Sub Account Merit Rating 3.0 3.0 6.0 2.0
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Potential for Seepage to Affect Drinking 1 2 2 6 1
o . Water Wells
Drinking Water Quality -
Sub Account Merit Score 2 2 6 1
Sub Account Merit Rating 2.0 2.0 6.0 1.0
Hazard Potential of TSF 6 18 18 30 24
Public Safety Hazard Potential of MWP . 3 9 6 3 9
Sub Account Merit Score 27 24 33 33
Sub Account Merit Rating 3.0 2.7 3.7 3.7
Local Employment / Risk to Local Economy | 1 4 4 1 3
Business Sub Account Mgrit Score 4 4 1 3
Sub Account Merit Rating 4.0 4.0 1.0 3.0
. Potential for Displacing Local Residents 1 6 6 4 6
Displacement of b - 6 6 4 6
Residents Sub Account Merit Score
Sub Account Merit Rating 6.0 6.0 4.0 6.0
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Alternative A Alternative B Alternative C Alternative D
Account Sub-Account Weight | Rating | Score | Rating | Score | Rating | Score | Rating | Score

Surface and Groundwater Quantity and 4 54 21.6 51 20.4 4.4 17.6 18 72

Quality

Aquatic Resources 6 4.3 26.0 4.7 28.0 3.1 18.7 5.6 33.3

Terrestrial Resources 4 2.6 10.2 2.8 111 4.7 18.7 3.2 12.9

Envi SAR 5 4.2 20.9 4.4 21.8 4.0 20.0 25 12.3

nvironment Atmospheric Emissions 3 5.9 17.8 5.3 15.9 3.3 9.9 2.5 7.4
Protected Areas 4 3.2 12.7 3.2 12.7 51 20.4 3.9 15.6

Closure / Post-Closure 4 3.9 15.6 3.9 15.6 1.9 7.6 4.2 16.9

Account Merit Score 124.8 125.5 112.8 105.6
Account Merit Rating 4.2 4.2 3.8 3.5

Table 9-8: Technical Sub-Account Analysis
Alternative A Alternative B Alternative C Alternative D
Account Sub-Account Weight | Rating | Score | Rating | Score | Rating | Score | Rating | Score
Design Factors 6 4.2 25.4 3.8 22.6 3.2 18.9 3.7 22.2
Safety Factors 5 3.5 17.5 3.3 16.6 3.4 16.9 3.9 19.4
Water Management 5 4.9 24.7 4.1 20.3 3.3 16.5 2.7 135
Technical Expansion Capacity 2 4.0 8.0 6.0 12.0 6.0 12.0 5.0 10.0
Compliance with Environmental 3 50 | 150 | 50 | 150 | 1.0 3.0 60 | 18.0
Approvals
Account Merit Score 90.6 86.5 67.3 83.1
Account Merit Rating 4.3 4.1 3.2 4.0
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Alternative A Alternative B Alternative C Alternative D
Account Sub-Account Weight | Rating | Score | Rating | Score | Rating | Score | Rating | Score
Capital Cost 6 5.0 30.0 4.4 26.6 4.4 26.6 2.6 15.4
Operational Costs 5 5.6 28.2 59 29.5 2.0 10.0 3.4 16.8
Closure Costs 3 6.0 18.0 5.6 16.8 1.6 4.8 3.4 10.2
. Post-Closure Costs 1 5.7 5.7 5.7 5.7 4.7 4.7 1.0 1.0
Economic
Ancillary Costs 2 3.5 7.0 2.8 55 4.3 8.5 3.8 7.5
Risk 3 5.1 15.3 5.1 15.3 2.0 6.0 4.0 12.0
Account Merit Score 104.1 99.4 60.6 62.9
Account Merit Rating 5.2 5.0 3.0 3.1
Table 9-10: Socio-Economic Sub-Account Analysis
Alternative A Alternative B Alternative C Alternative D
Account Sub-Account Weight | Rating | Score | Rating | Score | Rating | Score | Rating | Score
Aboriginal Land Use and Heritage Value 6 4.7 28.1 4.4 26.3 4.2 25.1 2.2 13.1
Land Use 3 4.8 14.3 4.8 14.3 3.5 10.5 4.3 12.8
Operational Impacts (Air, Noise and 4 45 | 182 | 46 | 185 | 13 | 52 | 50 | 202
Aesthetics)
Location Infrastructure 1 3.0 3.0 3.0 3.0 6.0 6.0 2.0 2.0
Socio-Economic Drinking Water Quality 6 2.0 12.0 2.0 12.0 6.0 36.0 1.0 6.0
Public Safety 5 3.0 15.0 2.7 13.3 3.7 18.3 3.7 18.3
Local Employment / Business 2 4.0 8.0 4.0 8.0 1.0 2.0 3.0 6.0
Displacement of Residents 5 6.0 30.0 6.0 30.0 4.0 20.0 6.0 30.0
Account Merit Score 128.5 125.3 123.2 108.4
Account Merit Rating 4.0 3.9 3.8 3.4
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Alternative A

Alternative B

Alternative C

Alternative D

Account Weight Rating Score Rating Score Rating Score Rating Score
Environment 6 4.2 25.0 4.2 25.1 3.8 22.6 3.5 21.1
Technical 3 4.3 12.9 4.1 12.4 3.2 9.6 4.0 11.9
Project Economics 15 5.2 7.8 5.0 7.5 3.0 4.5 3.1 4.7
Socio Economic 3 4.0 12.0 3.9 11.7 3.8 11.5 3.4 10.2
Alternative Merit Score 57.8 56.7 48.3 47.9
Alternative Merit Rating 4.3 4.2 3.6 3.5
Goliath Gold Project Page 9-23

Assessment of Alternatives for Storage of Mine Waste

Re: Guidelines for the Assessment of Alternatives for Mine Waste Disposal




r-\f_‘:;!f-’-\

= ‘,5
amec /.
foster
wheeler

10.0 SENSITIVITY ANALYSIS

A sensitivity analysis was carried out to evaluate the robustness of the analytical process and to
determine the degree to which various options are influenced by the choice of weightings.

Three scenarios were given consideration, in addition to the base case:
S1. base case;
S2: all accounts weighted equally;

S3: all accounts, sub-accounts and indicators weighted equally; and

S4:. prioritize people, environment strongly considered (Socio-economics Account weighted
six, Environmental Account weighted four, Technical Account weighted two, Project
Economics Account weighted one).

The results of the sensitivity analysis are documented in Table 10-1. MAA tables for the sensitivity
analysis are provided in Appendix A. The sensitivity analysis found that the Alternative A
remained the preferred alternatives, and Alternative B as the runner up in all scenarios.

As the preferred alternative remained Alternative A in all scenarios, the weightings selected in the
MAA do not have an undue influence on the overall results, and the assessment can be
considered robust.
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Table 10-1: Sensitivity Analysis
Alternative Merit Rating
Scenario | Alternative A Alternative B Alternative C Alternative D
S1 4.3 4.2 3.6 3.5
S2 4.4 4.3 3.5 3.5
S3 4.3 4.2 3.5 3.5
S4 4.2 4.1 3.7 3.5
Note: Bold designates the preferred alternative in each of the sensitivity analysis scenarios
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11.0 CONCLUSIONS

The assessment of alternatives considered five candidate tailings storage methods, nine
candidate tailings storage locations and nine candidate MWP locations. Following a pre-screening
analysis, two of the tailings storage methods, three tailings storage locations and four MWP
locations were retained for further consideration through the MAA. Four alternatives were
developed using each of the candidate tailing storage methods and various locations.

The MAA considered the four alternatives (Alternatives A, B, C and D) from four perspectives;
environmental, technical, project economics and socio-economics. From an environmental
perspective Alternatives A and B were equally preferred. Alternative A was the sole preferred
alternative from a technical, project economics and socio-economics perspectives.

The MAA found that Alternative A was the preferred overall alternative with an alternative merit
rating of 4.3 out of a maximum of 6.0. The runner-up alternative (Alternative B) was similar with
an alternative merit rating of 4.2 Alternatives C and D had alternative merit ratings of 3.6 and 3.5
respectively.

A sensitivity analysis was conducted to test the robustness of the assessment and the following
scenarios were considered through the sensitivity analysis:

e Environment Canada and Climate Change base case (prioritize environment, minimize
project economics);

¢ All accounts weighted equally (reduce weighting bias);
e All accounts, sub-accounts and indicators weighted equally (remove weighting bias); and

o Prioritize people, environment strongly considered (Socio-economics account weighted
six, environmental account weighted four, technical account weighted two, project
economics weighted one).

The sensitivity analysis found that the relative preferences between alternatives did not change
to any appreciable extent between the various scenarios, with Alternative A remaining the
preferred alternative in all scenarios.
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MULTIPLE ACCOUNTS ANALYSIS TABLES FROM SENSITIVITY ANALYSES

Al: S2: All accounts weighted equally
A2: S3: All accounts, sub-accounts and indicators weighted equally

A3: S4: Prioritize people, environment strongly considered
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S2 Weightings

Account

Weight

Sub-Account

Weight

Indicator

Weight

Environmental

Surface and Groundwater
Quantity and Quality

Flow Loss

2

Flow Reductions Outside Blackwater Creek

Seepage Capture During Operations

Aquatic Resources

Tributary Fish Habitat Losses

Main stem Watercourse Fish Habitat Losses

Watercourse Crossings

Terrestrial Resources

Forest Loss

Wetland Loss

Use of Recently Disturbed Land

SAR

Common Nighthawk

Barn Swallow

Bats

Atmospheric Emissions

Fugitive Dust

Noise Emissions

Greenhouse Gas Emissions

Light Trespass

Protected Areas

Distance to Nature Reserve

Distance to Provincial Park

Provincial Fish Sanctuary

Closure / Post-Closure

Potential for Seepage to Report to Thunder Lake

Surface Water Discharge

Technical

Design Factors

TSF Location Suitability

MWP Location Suitability

Foundation Suitability

Safety Factors

TSF Hazard Potential

MWP Hazard Potential

Maximum TSF Dam Height

Maximum MWP Dam Height

Worker Health

Water Management

Seepage During Operations

Runoff Management

Watercourse Realignment

Excess Water Management

Flexibility of Water Management

Expansion Capacity

Expansion Capacity

~lw|lBdIND|LOlOIlW|~ N[Ol IMNMO|~lODlOWIOD|WIN|IN|IDRlOINM|DRlLWOI|W

Compliance with
Environmental Approvals

Dust Management

—_
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Account

Weight

Sub-Account

Weight

Indicator

Weight

Project
Economics

Capital Cost

Clearing / Site Preparation

1

TSF Dam Construction

Tailings Dewatering Infrastructure

MWP Construction

Roads

Pumping Infrastructure

Seepage Collection Infrastructure

Operational Costs

Tailings Deposition

TSF Water Management

MWP Pumping

Closure Costs

TSF Cover

MWP Reclamation

Road Reclamation

Post-Closure Costs

Inspection / Maintenance / Monitoring

Risk of Additional Treatment Facilities

Ancillary Costs

Fish Habitat Compensation

SAR Compensation

Road Realignment

Haul Distance for Overburden Stockpiles

W=D~ RO~ I[N OO

Risk

Risk of EA or Environmental Approval Delays or
Rejection

Risk Arising from TSF Costs

Delays from Displacing Local Residents

Socio-Economic

Aboriginal Land Use and
Heritage Value

Access Effected Areas

Wildlife Abundance

Loss of Undisturbed Habitat

Avoidance of Thunder Lake Watershed

Land Use

Loss of Tree Stands

Access Along Transmission Line

Area With Air Quality Above Health Based
Guidelines

Operational Impacts (Air,
Noise and Aesthetics)

Village of Wabigoon

Residents and Cottagers Around Thunder Lake

Nearby Rural Residents

Aaron Provincial Park

Fugitive Dust

TSF Elevation

Frequency and Duration of Construction

Location Infrastructure

Access Along Tree Nursery Road

A~ O] B IR0 O

Drinking Water Quality

Potential for Seepage to Affect Drinking Water
Wells

—_
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Account Weight Sub-Account Weight Indicator Weight
Public Safet 5 Hazard Potential of TSF 6
, , uor y Hazard Potential of MWP 3
Socio-Economic Local Employment /
(cont'd) B ploy 2 Risk to Local Economy 1
usiness
Displacement of Residents 5 Potential for Displacing Local Residents 1
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S2 Environment Indicator Analysis
Alternative A Alternative B Alternative C Alternative D
Sub-Account Indicator Weight | Value | Score | Value | Score | Value | Score | Value | Score
Flow Loss 2 3 6 3 6 1 2 5 10
Surface and Flow Reductions Outside Blackwater Creek 3 6 18 5 15 4 12 1 3
Groundwater Quantity | Seepage Capture During Operations 5 6 30 6 30 6 30 1 5
and Quality Sub Account Merit Score 54 51 44 18
Sub Account Merit Rating 5.4 5.1 4.4 1.8
Tributary Fish Habitat Losses 3 1 3 2 6 4 12 6 18
Main stem Watercourse Fish Habitat Losses 4 6 24 6 24 1 4 6 24
Aquatic Resources | Watercourse Crossings 2 6 12 6 12 6 12 4 8
Sub Account Merit Score 39 42 28 50
Sub Account Merit Rating 4.3 4.7 3.1 5.6
Forest Loss 3 3 9 3 9 6 18 1 3
Wetland Loss 4 1 4 2 8 3 12 6 24
Terrestrial Resources | Use of Recently Disturbed Land 2 5 10 4 8 6 12 1 2
Sub Account Merit Score 23 25 42 29
Sub Account Merit Rating 2.6 2.8 4.7 3.2
Common Nighthawk 2 2 4 3 6 1 2 6 12
Barn Swallow 3 6 18 6 18 2 6 1 3
SAR Bats 6 4 24 4 24 6 36 2 12
Sub Account Merit Score 46 48 44 27
Sub Account Merit Rating 4.2 4.4 4.0 25
Fugitive Dust 3 6 18 6 18 2 6 5 15
Noise Emissions 4 6 24 4 16 6 24 2 8
Atmospheric Greenhouse Gas Emissions 5 6 30 6 30 2 10 1 5
Emissions Light Trespass 1 5 5 5 5 3 3 4 4
Sub Account Merit Score 77 69 43 32
Sub Account Merit Rating 5.9 5.3 3.3 25
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Alternative A Alternative B Alternative C Alternative D
Sub-Account Indicator Weight | Value | Score | Value | Score | Value | Score | Value | Score
Distance to Nature Reserve 5 1 5 1 5 6 30 3 15
Distance to Provincial Park 2 3 6 3 6 1 2 6 12
Protected Areas Provincial Fish Sanctuary 4 6 24 6 24 6 24 4 16
Sub Account Merit Score 35 35 56 43
Sub Account Merit Rating 3.2 3.2 5.1 3.9
E;)lt(intlal for Seepage to Report to Thunder 5 3 15 3 15 1 5 6 30
Closcukr)eSl/J:eOSt' Surface Water Discharge 4 5 20 5 20 3 12 2 8
Sub Account Merit Score 35 35 17 38
Sub Account Merit Rating 3.9 3.9 1.9 4.2
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S2 Technical Indicator Analysis
Alternative A Alternative B Alternative C Alternative D
Sub-Account Indicator Weight | Value | Score | Value | Score | Value | Score | Value | Score
TSF Location Suitability 6 5 30 5 30 4 24 3 18
MWP Location Suitability 3 3 9 1 3 3 9 6 18
Design Factors Foundation Suitability 4 4 16 4 16 2 8 3 12
Sub Account Merit Score 55 49 41 48
Sub Account Merit Rating 4.2 3.8 3.2 3.7
TSF Hazard Potential 6 3 18 3 18 5 30 4 24
MWP Hazard Potential 4 3 12 2 8 1 4 3 12
Maximum TSF Dam Height 2 5 10 5 10 6 12 1 2
Safety Factors Maximum MWP Dam Height 1 1 1 2 2 5 5 6 6
Worker Health 3 5 15 5 15 1 3 6 18
Sub Account Merit Score 56 53 54 62
Sub Account Merit Rating 3.5 3.3 34 3.9
Seepage During Operations 5 5 25 5 25 6 30 1 5
Runoff Management 3 6 18 2 6 5 15 1 3
Watercourse Realignment 2 3 6 3 6 2 4 6 12
Water Management Excess Water Management 4 5 20 5 20 1 4 5 20
Flexibility of Water Management 3 5 15 4 12 1 3 2 6
Sub Account Merit Score 84 69 56 46
Sub Account Merit Rating 4.9 4.1 3.3 2.7
Expansion Capacity 1 4 4 6 6 6 6 5 5
Expansion Capacity Sub Account Merit Score 4 6 6 5
Sub Account Merit Rating 4.0 6.0 6.0 5.0
Compliance with Dust Management | 1 5 5 5 5 1 1 6 6
Environmental Sub Account Merit Score 5 5 1 6
Approvals Sub Account Merit Rating 5.0 5.0 1.0 6.0
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Alternative A Alternative B Alternative C Alternative D
Sub-Account Indicator Weight | Value | Score | Value | Score | Value | Score | Value | Score
Clearing / Site Preparation 1 2 2 2 2 6 6 1 1
TSF Dam Construction 6 5 30 5 30 6 36 1 6
Tailings Dewatering Infrastructure 3 6 18 6 18 2 6 6 18
MWP Construction 2 4 8 1 2 3 6 6 12
Capital Cost Roads 2 6 12 6 12 3 6 1 2
Pumping Infrastructure 1 4 4 5 5 6 6 1 1
Seepage Collection Infrastructure 1 6 6 2 2 5 5 1 1
Sub Account Merit Score 80 71 71 41
Sub Account Merit Rating 5.0 4.4 4.4 2.6
Tailings Deposition 6 6 36 6 36 2 12 4 24
TSF Water Management 4 6 24 6 24 1 4 3 12
Operational Costs MWP Pumping 1 2 2 5 5 6 6 1 1
Sub Account Merit Score 62 65 22 37
Sub Account Merit Rating 5.6 5.9 2.0 3.4
TSF Cover 6 6 36 6 36 1 6 5 30
MWP Reclamation 2 6 12 4 8 2 4 1 2
Closure Costs Road Reclamation 2 6 12 6 12 3 6 1 2
Sub Account Merit Score 60 56 16 34
Sub Account Merit Rating 6.0 5.6 1.6 3.4
Inspection / Maintenance / Monitoring 2 5 10 5 10 6 12 1 2
Risk of Additional Treatment Facilities 4 6 24 6 24 4 16 1 4
Post-Closure Costs -
Sub Account Merit Score 34 34 28 6
Sub Account Merit Rating 5.7 5.7 4.7 1.0
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Alternative A Alternative B Alternative C Alternative D
Sub-Account Indicator Weight | Value | Score | Value | Score | Value | Score | Value | Score
Fish Habitat Compensation 3 1 3 2 6 3 9 6 18
SAR Compensation 1 1 1 1 1 6 6 3 3
. Road Realignment 3 6 18 3 9 6 18 1 3
Ancillary Costs - -
Haul Distance for Overburden Stockpiles 1 6 6 6 6 1 1 6 6
Sub Account Merit Score 28 22 34 30
Sub Account Merit Rating 3.5 2.8 4.3 3.8
Risk of EA or Enylronmental Approval 5 5 o5 5 o5 1 5 3 15
Delays or Rejection
Risk Risk Arising from TSF Costs 3 4 12 4 12 1 3 3 9
Delays from Displacing Local Residents 4 6 24 6 24 4 16 6 24
Sub Account Merit Score 61 61 24 48
Sub Account Merit Rating 5.1 5.1 2.0 4.0
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S2 Socio-Economic Indicator Analysis
Alternative A Alternative B Alternative C Alternative D
Sub-Account Indicator Weight | Value | Score | Value | Score | Value | Score | Value | Score
Access Effected Areas 6 5 30 6 36 5 30 1 6
Wildlife Abundance 3 4 12 4 12 5 15 2 6
Aboriginal Land Use | Loss of Undisturbed Habitat 3 3 9 2 6 6 18 1 3
and Heritage Value | Avoidance of Thunder Lake Watershed 4 6 24 4 16 1 4 5 20
Sub Account Merit Score 75 70 67 35
Sub Account Merit Rating 4.7 4.4 4.2 2.2
Loss of Tree Stands 2 2 4 2 4 6 12 1 2
Access Along Transmission Line 2 5 10 5 10 6 12 4 8
Land Use Area Wlth.AlrlQuahty Above Health 4 6 o 6 o4 1 4 6 o
Based Guidelines
Sub Account Merit Score 38 38 28 34
Sub Account Merit Rating 4.8 4.8 3.5 4.3
Village of Wabigoon 5 5 25 6 30 1 5 5 25
Residents and Cottagers Around 5 6 30 4 20 1 5 6 30
Thunder Lake
. Nearby Rural Residents 5 2 10 4 20 1 5 6 30
Op(‘zr?t'ﬁlg?slé”;ﬁzms Aaron Provincial Park 3 6 18 5 15 1 3 6 18
Aesthetics) Fugitive Dust 3 6 18 6 18 2 6 5 15
TSF Elevation 1 1 1 1 1 6 6 1 1
Frequency and Duration of Construction 4 4 16 4 16 1 4 3 12
Sub Account Merit Score 118 120 34 131
Sub Account Merit Rating 4.5 4.6 1.3 5.0
Access Along Tree Nursery Road 1 3 3 3 3 6 6 2 2
Location Infrastructure Sub Account Merit Score 3 3 6 2
Sub Account Merit Rating 3.0 3.0 6.0 2.0
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Alternative A Alternative B Alternative C Alternative D
Sub-Account Indicator Weight | Value | Score | Value | Score | Value | Score | Value | Score
Potential for Seepage to Affect Drinking 1 2 2 2 2 6 6 1 1
Drinking Water Quality Water Wells
Sub Account Merit Score 2 2 6 1
Sub Account Merit Rating 2.0 2.0 6.0 1.0
Hazard Potential of TSF 6 3 18 3 18 5 30 4 24
. Hazard Potential of MWP 3 3 9 2 6 1 3 3 9
Public Safety -
Sub Account Merit Score 27 24 33 33
Sub Account Merit Rating 3.0 2.7 3.7 3.7
Local Employment / Risk to Local Economy | 1 4 4 4 4 1 1 3 3
Business Sub Account Mgrit Scpre 4 4 1 3
Sub Account Merit Rating 4.0 4.0 1.0 3.0
. Potential for Displacing Local Residents 1 6 6 6 6 4 4 6 6
Displacement of ) 6 6 4 6
Residents Sub Account Merit Score
Sub Account Merit Rating 6.0 6.0 4.0 6.0
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Alternative A Alternative B Alternative C Alternative D
Account Sub-Account Weight | Rating | Score | Rating | Score | Rating | Score | Rating | Score

Surface and Groundwater Quantity 4 54 | 216 | 51 | 204 | 44 | 176 | 18 | 72

and Quality

Aquatic Resources 6 4.3 26.0 4.7 28.0 3.1 18.7 5.6 33.3

Terrestrial Resources 4 2.6 10.2 2.8 11.1 4.7 18.7 3.2 12.9

Environment SAR 5 4.2 20.9 4.4 21.8 4.0 20.0 25 12.3

Atmospheric Emissions 3 5.9 17.8 5.3 15.9 3.3 9.9 25 7.4

Protected Areas 4 3.2 12.7 3.2 12.7 51 20.4 3.9 15.6

Closure / Post-Closure 4 3.9 15.6 3.9 15.6 1.9 7.6 4.2 16.9

Account Merit Score 124.8 125.5 112.8 105.6
Account Merit Rating 4.2 4.2 3.8 3.5

S2 Technical Sub-Account Analysis

Alternative A Alternative B Alternative C Alternative D
Account Sub-Account Weight | Rating | Score | Rating | Score | Rating | Score | Rating | Score
Design Factors 6 4.2 25.4 3.8 22.6 3.2 18.9 3.7 22.2
Safety Factors 5 3.5 17.5 3.3 16.6 3.4 16.9 3.9 19.4
Water Management 5 4.9 24.7 4.1 20.3 3.3 16.5 2.7 135
Technical Expansion Capacity 2 4.0 8.0 6.0 12.0 6.0 12.0 5.0 10.0
Compliance with Environmental 3 50 | 150 | 50 | 150 | 1.0 3.0 60 | 180
Approvals
Account Merit Score 90.6 86.5 67.3 83.1
Account Merit Rating 4.3 4.1 3.2 4.0
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Alternative A Alternative B Alternative C Alternative D
Account Sub-Account Weight | Rating | Score | Rating | Score | Rating | Score | Rating | Score
Capital Cost 6 5.0 30.0 4.4 26.6 4.4 26.6 2.6 15.4
Operational Costs 5 5.6 28.2 5.9 29.5 2.0 10.0 3.4 16.8
Closure Costs 3 6.0 18.0 5.6 16.8 1.6 4.8 3.4 10.2
. Post-Closure Costs 1 5.7 5.7 5.7 5.7 4.7 4.7 1.0 1.0
Economic -
Ancillary Costs 2 3.5 7.0 2.8 5.5 4.3 8.5 3.8 7.5
Risk 3 5.1 15.3 5.1 15.3 2.0 6.0 4.0 12.0
Account Merit Score 104.1 99.4 60.6 62.9
Account Merit Rating 5.2 5.0 3.0 3.1
S2 Socio-Economic Sub-Account Analysis
Alternative A Alternative B Alternative C Alternative D
Account Sub-Account Weight | Rating | Score | Rating | Score | Rating | Score | Rating | Score
Cgﬁlgi”a' Land Use and Heritage 6 47 | 281 | 44 | 263 | 42 | 251 | 22 13.1
Land Use 3 4.8 14.3 4.8 14.3 3.5 10.5 4.3 12.8
Operational Impacts (Air, Noise and 4 45 | 182 | 46 | 185 | 13 | 52 | 50 | 202
Aesthetics)
. . Location Infrastructure 1 3.0 3.0 3.0 3.0 6.0 6.0 2.0 2.0
Socio-Economic Drinking Water Quality 6 20 [ 120 | 20 [ 120 ]| 60 [ 360 | 10 6.0
Public Safety 5 3.0 15.0 2.7 13.3 3.7 18.3 3.7 18.3
Local Employment / Business 2 4.0 8.0 4.0 8.0 1.0 2.0 3.0 6.0
Displacement of Residents 5 6.0 30.0 6.0 30.0 4.0 20.0 6.0 30.0
Account Merit Score 128.5 125.3 123.2 108.4
Account Merit Rating 4.0 3.9 3.8 34
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S2 Account Analysis

Alternative A Alternative B Alternative C Alternative D
Account Weight | Rating | Score | Rating | Score | Rating | Score | Rating | Score

Environment 1 4.2 4.2 4.2 4.2 3.8 3.8 35 35

Technical 1 4.3 4.3 4.1 4.1 3.2 3.2 4.0 4.0

Frolect 1 52 | 52 | 50 | 50 | 30 | 30 | 31 | 31

Socio Economic 1 4.0 4.0 3.9 3.9 3.8 3.8 3.4 3.4
Alternative Merit Score 17.7 17.2 13.8 14.0
Alternative Merit Rating 4.4 4.3 3.5 3.5
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Appendix A2: S3: All Accounts, Sub-Accounts and Indicators Weighted Equally
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S3 Weightings

Account

Weight

Sub-Account

Weight

Indicator

Weight

Environmental

Surface and Groundwater
Quantity and Quality

Flow Loss

1

Flow Reductions Outside Blackwater Creek

Seepage Capture During Operations

Aquatic Resources

Tributary Fish Habitat Losses

Main stem Watercourse Fish Habitat Losses

Watercourse Crossings

Terrestrial Resources

Forest Loss

Wetland Loss

Use of Recently Disturbed Land

SAR

Common Nighthawk

Barn Swallow

Bats

Atmospheric Emissions

Fugitive Dust

Noise Emissions

Greenhouse Gas Emissions

Light Trespass

Protected Areas

Distance to Nature Reserve

Distance to Provincial Park

Provincial Fish Sanctuary

Closure / Post-Closure

Potential for Seepage to Report to Thunder Lake

Surface Water Discharge

Technical

Design Factors

TSF Location Suitability

MWP Location Suitability

Foundation Suitability

Safety Factors

TSF Hazard Potential

MWP Hazard Potential

Maximum TSF Dam Height

Maximum MWP Dam Height

Worker Health

Water Management

Seepage During Operations

Runoff Management

Watercourse Realignment

Excess Water Management

Flexibility of Water Management

Expansion Capacity

Expansion Capacity

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Compliance with
Environmental Approvals

Dust Management

1

Project
Economics

Capital Cost

Clearing / Site Preparation

TSF Dam Construction

Tailings Dewatering Infrastructure

MWP Construction

Roads
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Account Weight Sub-Account Weight Indicator Weight
. : Pumping Infrastructure 1
Capital Costs (Cont'd) Seepage Collection Infrastructure 1
Tailings Deposition 1
Operational Costs 1 TSF Water Management 1
MWP Pumping 1
TSF Cover 1
Closure Costs 1 MWP Reclamation 1
. Road Reclamation 1
PrOJec.t Inspection / Maintenance / Monitoring 1
Economics Post-Closure Costs 1 - — —
(Contd) Risk of Additional Treatment Facilities 1
Fish Habitat Compensation 1
. SAR Compensation 1
Ancillary Costs 1 Road Realignment 1
Haul Distance for Overburden Stockpiles 1
Risk of EA or Environmental Approval Delays or 1
, Rejection
Risk 1 Risk Arising from TSF Costs 1
Delays from Displacing Local Residents 1
Access Effected Areas 1
Aboriginal Land Use and 1 Wildlife Abundance 1
Heritage Value Loss of Undisturbed Habitat 1
Avoidance of Thunder Lake Watershed 1
Loss of Tree Stands 1
Land Use 1 Access Along Transmission Line 1
Area With Air Quality Above Health Based Guidelines 1
Village of Wabigoon 1
Residents and Cottagers Around Thunder Lake 1
. . Nearby Rural Residents 1
Socio-Economic 1 Oﬁg?:gc;?ﬂ Ip‘n;z?r:;:iégr, 1 Aaron Provincial Park 1
Fugitive Dust 1
TSF Elevation 1
Frequency and Duration of Construction 1
Location Infrastructure 1 Access Along Tree Nursery Road 1
Drinking Water Quality 1 Potential for Seepage to Affect Drinking Water Wells 1
. Hazard Potential of TSF 1
Public Safety L Hazard Potential of MWP 1
LocaIBEm.ponment/ 1 Risk to Local Economy 1
usiness
Displacement of Residents 1 Potential for Displacing Local Residents 1

Goliath Gold Project

Assessment of Alternatives for Storage of Mine Waste
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S3 Environment Indicator Analysis
Alternative A Alternative B Alternative C Alternative D
Sub-Account Indicator Weight | Value | Score | Value | Score | Value | Score | Value | Score
Flow Loss 1 3 3 3 3 1 1 5 5
Surface and Flow Reductions Outside Blackwater Creek 1 6 6 5 5 4 4 1 1
Groundwater Quantity | Seepage Capture During Operations 1 6 6 6 6 6 6 1 1
and Quality Sub Account Merit Score 15 14 11 7
Sub Account Merit Rating 5.0 4.7 3.7 2.3
Tributary Fish Habitat Losses 1 1 1 2 2 4 4 6 6
Main stem Watercourse Fish Habitat Losses 1 6 6 1 1 6 6
Aquatic Resources | Watercourse Crossings 1 6 6 6 6 6 6 4 4
Sub Account Merit Score 13 14 11 16
Sub Account Merit Rating 4.3 4.7 3.7 5.3
Forest Loss 1 3 3 3 3 6 6 1 1
Wetland Loss 1 1 1 2 2 3 3 6 6
Terrestrial Resources | Use of Recently Disturbed Land 1 5 5 4 4 6 6 1 1
Sub Account Merit Score 9 9 15 8
Sub Account Merit Rating 3.0 3.0 5.0 2.7
Common Nighthawk 1 2 2 3 3 1 1
Barn Swallow 1 6 6 6 6
SAR Bats 1 4 4 4 4 6 6 2
Sub Account Merit Score 12 13 9 9
Sub Account Merit Rating 4.0 4.3 3.0 3.0
Fugitive Dust 1 6 6 6 6 2 2 5 5
Noise Emissions 1 6 6 4 4 6 6 2 2
Atmospheric Greenhouse Gas Emissions 1 6 6 6 6 2 2 1 1
Emissions Light Trespass 1 5 5 5 5 3 3 4 4
Sub Account Merit Score 23 21 13 12
Sub Account Merit Rating 5.8 5.3 3.3 3.0

Goliath Gold Project
Assessment of Alternatives for Storage of Mine Waste
Re: Guidelines for the Assessment of Alternatives for Mine Waste Disposal
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Alternative A Alternative B Alternative C Alternative D
Sub-Account Indicator Weight | Value | Score | Value | Score | Value | Score | Value | Score
Distance to Nature Reserve 1 1 1 1 1 6 6 3 3
Distance to Provincial Park 1 3 3 3 3 1 1 6 6
Protected Areas Provincial Fish Sanctuary 1 6 6 6 6 6 6 4 4
Sub Account Merit Score 10 10 13 13
Sub Account Merit Rating 3.3 3.3 4.3 4.3
Potential for Seepage to Report to Thunder 1 3 3 3 3 1 1 6 5
Cl /P Lake
osure / Post- -
Closure Surface Water Discharge 1 5 5 5 5 3 3 2 2
Sub Account Merit Score 8 8 4 8
Sub Account Merit Rating 4.0 4.0 2.0 4.0

Goliath Gold Project

Assessment of Alternatives for Storage of Mine Waste
Re: Guidelines for the Assessment of Alternatives for Mine Waste Disposal
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S3 Technical Indicator Analysis
Alternative A Alternative B Alternative C Alternative D
Sub-Account Indicator Weight | Value | Score | Value | Score | Value | Score | Value | Score
TSF Location Suitability 1 5 5 5 5 4 4 3 3
MWP Location Suitability 1 3 3 1 1 3 3 6 6
Design Factors Foundation Suitability 1 4 4 4 4 2 2 3 3
Sub Account Merit Score 12 10 9 12
Sub Account Merit Rating 4.0 3.3 3.0 4.0
TSF Hazard Potential 1 3 3 3 3 5 5 4 4
MWP Hazard Potential 1 3 3 2 2 1 1 3 3
Maximum TSF Dam Height 1 5 5 5 5 6 6 1 1
Safety Factors Maximum MWP Dam Height 1 1 1 2 2 5 5 6 6
Worker Health 1 5 5 5 5 1 1 6 6
Sub Account Merit Score 17 17 18 20
Sub Account Merit Rating 3.4 3.4 3.6 4.0
Seepage During Operations 1 5 5 5 5 6 6 1 1
Runoff Management 1 6 6 2 2 5 5 1 1
Watercourse Realignment 1 3 3 3 3 2 2 6 6
Water Management Excess Water Management 1 5 5 5 5 1 1 5 5
Flexibility of Water Management 1 5 5 4 4 1 1 2 2
Sub Account Merit Score 24 19 15 15
Sub Account Merit Rating 4.8 3.8 3.0 3.0
Expansion Capacity 1 4 4 6 6 6 6 5 5
Expansion Capacity Sub Account Merit Score 4 6 6 5
Sub Account Merit Rating 4.0 6.0 6.0 5.0
Compliance with Dust Management | 1 5 5 5 5 1 1 6 6
Environmental Sub Account Merit Score 5 5 1 6
Approvals Sub Account Merit Rating 5.0 5.0 1.0 6.0

Goliath Gold Project
Assessment of Alternatives for Storage of Mine Waste
Re: Guidelines for the Assessment of Alternatives for Mine Waste Disposal
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Alternative A Alternative B Alternative C Alternative D
Sub-Account Indicator Weight | Value | Score | Value | Score | Value | Score | Value | Score
Clearing / Site Preparation 1 2 2 2 2 6 6 1 1
TSF Dam Construction 1 5 5 5 5 6 6 1 1
Tailings Dewatering Infrastructure 1 6 6 6 6 2 2 6 6
MWP Construction 1 4 4 1 1 3 3 6 6
Capital Cost Roads 1 6 6 6 6 3 3 1 1
Pumping Infrastructure 1 4 4 5 5 6 6 1 1
Seepage Collection Infrastructure 1 6 6 2 2 5 5 1 1
Sub Account Merit Score 33 27 31 17
Sub Account Merit Rating 4.7 3.9 4.4 2.4
Tailings Deposition 1 6 6 6 6 2 2 4 4
TSF Water Management 1 6 6 6 6 1 1 3 3
Operational Costs MWP Pumping 1 2 2 5 5 6 6 1 1
Sub Account Merit Score 14 17 9 8
Sub Account Merit Rating 4.7 5.7 3.0 2.7
TSF Cover 1 6 6 6 6 1 1 5 5
MWP Reclamation 1 6 6 4 4 2 2 1 1
Closure Costs Road Reclamation 1 6 6 6 6 3 3 1 1
Sub Account Merit Score 18 16 6 7
Sub Account Merit Rating 6.0 5.3 2.0 2.3
Inspection / Maintenance / Monitoring 1 5 5 5 5 6 6 1 1
Risk of Additional Treatment Facilities 1 6 6 6 6 4 4 1 1
Post-Closure Costs -
Sub Account Merit Score 11 11 10 2
Sub Account Merit Rating 5.5 5.5 5.0 1.0

Goliath Gold Project

Assessment of Alternatives for Storage of Mine Waste
Re: Guidelines for the Assessment of Alternatives for Mine Waste Disposal
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Alternative A Alternative B Alternative C Alternative D
Sub-Account Indicator Weight | Value | Score | Value | Score | Value | Score | Value | Score
Fish Habitat Compensation 1 1 1 2 2 3 3 6 6
SAR Compensation 1 1 1 1 1 6 6 3 3
. Road Realignment 1 6 6 3 3 6 6 1 1
Ancillary Costs - -
Haul Distance for Overburden Stockpiles 1 6 6 6 6 1 1 6 6
Sub Account Merit Score 14 12 16 16
Sub Account Merit Rating 3.5 3.0 4.0 4.0
Risk of EA or Enylronmental Approval 1 5 5 5 5 1 1 3 3
Delays or Rejection
Risk Risk Arising from TSF Costs 1 4 4 4 4 1 1 3 3
Delays from Displacing Local Residents 1 6 6 6 6 4 4 6 6
Sub Account Merit Score 15 15 6 12
Sub Account Merit Rating 5.0 5.0 2.0 4.0

Goliath Gold Project

Assessment of Alternatives for Storage of Mine Waste
Re: Guidelines for the Assessment of Alternatives for Mine Waste Disposal
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S3 Socio-Economic Indicator Analysis
Alternative A Alternative B Alternative C Alternative D
Sub-Account Indicator Weight | Value | Score | Value | Score | Value | Score | Value | Score
Access Effected Areas 1 5 5 6 6 5 5 1 1
Wildlife Abundance 1 4 4 4 4 5 5 2 2
Aboriginal Land Use | Loss of Undisturbed Habitat 1 3 3 2 2 6 6 1 1
and Heritage Value | Avoidance of Thunder Lake Watershed 1 6 6 4 4 1 1 5 5
Sub Account Merit Score 18 16 17 9
Sub Account Merit Rating 4.5 4.0 4.3 2.3
Loss of Tree Stands 1 2 2 2 2 6 6 1 1
Access Along Transmission Line 1 5 5 5 5 6 6 4 4
Land Use Area Wlth.AlrlQuahty Above Health 1 6 6 6 6 1 1 6 6
Based Guidelines
Sub Account Merit Score 13 13 13 11
Sub Account Merit Rating 4.3 4.3 4.3 3.7
Village of Wabigoon 1 5 5 6 6 1 1 5 5
Residents and Cottagers Around
Thunder Lake L 6 6 4 4 L L 6 6
. Nearby Rural Residents 1 2 2 4 4 1 1 6 6
Op(‘zr?t'ﬁlg?slé”;ﬁzms Aaron Provincial Park 1 6 6 5 5 1 1 6 6
Aesthetics) Fugitive Dust 1 6 6 6 6 2 2 5 5
TSF Elevation 1 1 1 1 1 6 6 1 1
Frequency and Duration of Construction 1 4 4 4 4 1 1 3 3
Sub Account Merit Score 30 30 13 32
Sub Account Merit Rating 4.3 4.3 1.9 4.6
Access Along Tree Nursery Road 1 3 3 3 3 6 6 2 2
Location Infrastructure Sub Account Merit Score 3 3 6 2
Sub Account Merit Rating 3.0 3.0 6.0 2.0

Goliath Gold Project
Assessment of Alternatives for Storage of Mine Waste
Re: Guidelines for the Assessment of Alternatives for Mine Waste Disposal
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Alternative A Alternative B Alternative C Alternative D
Sub-Account Indicator Weight | Value | Score | Value | Score | Value | Score | Value | Score
Potential for Seepage to Affect Drinking 1 2 2 2 2 6 6 1 1
o . Water Wells
Drinking Water Qualit
g Quality Sub Account Merit Score 2 2 6 1
Sub Account Merit Rating 2.0 2.0 6.0 1.0
Hazard Potential of TSF 1 3 3 3 3 5 5 4 4
. Hazard Potential of MWP 1 3 3 2 2 1 1 3 3
Public Safety -
Sub Account Merit Score 6 5 6 7
Sub Account Merit Rating 3.0 2.5 3.0 35
Local Employment / Risk to Local Economy | 1 4 4 4 4 1 1 3 3
Business Sub Account Mgrlt Scpre 4 4 1 3
Sub Account Merit Rating 4.0 4.0 1.0 3.0
Displacement of Potential for Displacing Local Residents 1 6 6 6 6 4 4 6 6
Residents Sub Account Mgrit Sc_ore 6 6 4 6
Sub Account Merit Rating 6.0 6.0 4.0 6.0

Goliath Gold Project

Assessment of Alternatives for Storage of Mine Waste
Re: Guidelines for the Assessment of Alternatives for Mine Waste Disposal
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S3 Environment Sub-Account Analysis
Alternative A Alternative B Alternative C Alternative D
Account Sub-Account Weight | Rating | Score | Rating | Score | Rating | Score | Rating | Score
Surface e}nd Groundwater Quantity 1 50 50 4.7 4.7 37 3.7 23 23
and Quality
Aquatic Resources 1 4.3 4.3 4.7 4.7 3.7 3.7 5.3 5.3
Terrestrial Resources 1 3.0 3.0 3.0 3.0 5.0 5.0 2.7 2.7
Envi SAR 1 4.0 4.0 4.3 4.3 3.0 3.0 3.0 3.0
nvironment Atmospheric Emissions 1 58 | 58 | 53 | 53 | 33 | 33 | 30 | 30
Protected Areas 1 3.3 3.3 3.3 3.3 4.3 4.3 4.3 4.3
Closure / Post-Closure 1 4.0 4.0 4.0 4.0 2.0 2.0 4.0 4.0
Account Merit Score 29.4 29.3 24.9 24.7
Account Merit Rating 4.2 4.2 3.6 3.5
S3 Technical Sub-Account Analysis
Alternative A Alternative B Alternative C Alternative D
Account Sub-Account Weight | Rating | Score | Rating | Score | Rating | Score | Rating | Score
Design Factors 1 4.0 4.0 3.3 3.3 3.0 3.0 4.0 4.0
Safety Factors 1 34 3.4 3.4 34 3.6 3.6 4.0 4.0
Water Management 1 4.8 4.8 3.8 3.8 3.0 3.0 3.0 3.0
Technical Expansion Capacity 1 4.0 4.0 6.0 6.0 6.0 6.0 5.0 5.0
Compliance with Environmental 1 5.0 50 50 5.0 1.0 1.0 6.0 6.0
Approvals
Account Merit Score 21.2 215 16.6 22.0
Account Merit Rating 4.2 4.3 3.3 4.4

Goliath Gold Project
Assessment of Alternatives for Storage of Mine Waste
Re: Guidelines for the Assessment of Alternatives for Mine Waste Disposal
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Alternative A Alternative B Alternative C Alternative D
Account Sub-Account Weight | Rating | Score | Rating | Score | Rating | Score | Rating | Score
Capital Cost 1 4.7 4.7 3.9 3.9 4.4 4.4 2.4 2.4
Operational Costs 1 4.7 4.7 5.7 5.7 3.0 3.0 2.7 2.7
Closure Costs 1 6.0 6.0 5.3 5.3 2.0 2.0 2.3 2.3
. Post-Closure Costs 1 5.5 5.5 55 55 5.0 5.0 1.0 1.0
Economic -
Ancillary Costs 1 3.5 35 3.0 3.0 4.0 4.0 4.0 4.0
Risk 1 5.0 5.0 5.0 5.0 2.0 2.0 4.0 4.0
Account Merit Score 29.4 28.4 20.4 16.4
Account Merit Rating 4.9 4.7 3.4 2.7
S3 Socio-Economic Sub-Account Analysis
Alternative A Alternative B Alternative C Alternative D
Account Sub-Account Weight | Rating | Score | Rating | Score | Rating | Score | Rating | Score
Cgﬁ;('eg'”a' Land Use and Heritage 1 45 45 4.0 4.0 4.3 43 2.3 2.3
Land Use 1 4.3 4.3 4.3 4.3 4.3 4.3 3.7 3.7
Operational Impacts (Air, Noise and 1 4.3 4.3 4.3 4.3 1.9 1.9 4.6 4.6
) ) Aesthetics)
Socio-Economic Location Infrastructure 1 3.0 3.0 3.0 3.0 6.0 6.0 2.0 2.0
Drinking Water Quality 1 2.0 2.0 2.0 2.0 6.0 6.0 1.0 1.0
Public Safety 1 3.0 3.0 25 2.5 3.0 3.0 35 3.5
Account Merit Score 31.1 30.1 30.4 26.0
Account Merit Rating 3.9 3.8 3.8 3.2

Goliath Gold Project

Assessment of Alternatives for Storage of Mine Waste

Re: Guidelines for the Assessment of Alternatives for Mine Waste Disposal
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Alternative A Alternative B Alternative C Alternative D
Account Weight | Rating | Score | Rating | Score | Rating | Score | Rating | Score

Environment 1 4.2 4.2 4.2 4.2 3.6 3.6 35 35

Technical 1 4.2 4.2 4.3 4.3 3.3 3.3 4.4 4.4

Project Economics 1 4.9 4.9 4.7 4.7 3.4 3.4 2.7 2.7

Socio Economic 1 3.9 3.9 3.8 3.8 3.8 3.8 3.2 3.2
Alternative Merit Score 17.2 17.0 14.1 13.9
Alternative Merit Rating 4.3 4.2 3.5 3.5

Assessment of Alternatives for Storage of Mine Waste
Re: Guidelines for the Assessment of Alternatives for Mine Waste Disposal



amec |
foster
wheeler

Appendix A3: S4: Prioritize People, Environment Strongly Considered
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S4 Weightings

Account

Weight

Sub-Account

Weight

Indicator

Weight

Environmental

Surface and Groundwater
Quantity and Quality

Flow Loss

2

Flow Reductions Outside Blackwater Creek

Seepage Capture During Operations

Aquatic Resources

Tributary Fish Habitat Losses

Main stem Watercourse Fish Habitat Losses

Watercourse Crossings

Terrestrial Resources

Forest Loss

Wetland Loss

Use of Recently Disturbed Land

SAR

Common Nighthawk

Barn Swallow

Bats

Atmospheric Emissions

Fugitive Dust

Noise Emissions

Greenhouse Gas Emissions

Light Trespass

Protected Areas

Distance to Nature Reserve

Distance to Provincial Park

Provincial Fish Sanctuary

Closure / Post-Closure

Potential for Seepage to Report to Thunder Lake

Surface Water Discharge

Technical

Design Factors

TSF Location Suitability

MWP Location Suitability

Foundation Suitability

Safety Factors

TSF Hazard Potential

MWP Hazard Potential

Maximum TSF Dam Height

Maximum MWP Dam Height

Worker Health

Water Management

Seepage During Operations

Runoff Management

Watercourse Realignment

Excess Water Management

Flexibility of Water Management

Expansion Capacity

Expansion Capacity

WMLV O W[~ IO WO|dMlO|AAIMD O~ DR OO OID DWW

Compliance with
Environmental Approvals

Dust Management

—_
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Account

Weight

Sub-Account

Weight

Indicator

Weight

Project
Economics

Capital Cost

Clearing / Site Preparation

1

TSF Dam Construction

Tailings Dewatering Infrastructure

MWP Construction

Roads

Pumping Infrastructure

Seepage Collection Infrastructure

Operational Costs

Tailings Deposition

TSF Water Management

MWP Pumping

Closure Costs

TSF Cover

MWP Reclamation

Road Reclamation

Post-Closure Costs

Inspection / Maintenance / Monitoring

Risk of Additional Treatment Facilities

Ancillary Costs

Fish Habitat Compensation

SAR Compensation

Road Realignment

Haul Distance for Overburden Stockpiles

W =W | BN~~~ INNDMND WO

Risk

Risk of EA or Environmental Approval Delays or
Rejection

Risk Arising from TSF Costs

Delays from Displacing Local Residents

Socio-Economic

Aboriginal Land Use and
Heritage Value

Access Effected Areas

Wildlife Abundance

Loss of Undisturbed Habitat

Avoidance of Thunder Lake Watershed

Land Use

Loss of Tree Stands

Access Along Transmission Line

Area With Air Quality Above Health Based Guidelines

Operational Impacts (Air,
Noise and Aesthetics)

Village of Wabigoon

Residents and Cottagers Around Thunder Lake

Nearby Rural Residents

Aaron Provincial Park

Fugitive Dust

TSF Elevation

Frequency and Duration of Construction

Location Infrastructure

Access Along Tree Nursery Road

Drinking Water Quality

Potential for Seepage to Affect Drinking Water Wells

Public Safety

Hazard Potential of TSF

D=~ O[O BN PPR OO |W|[ O
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Account Weight Sub-Account Weight Indicator Weight
Public Safety (cont'd) Hazard Potential of MWP 3
Socm-Ecoynomlc Local Em.ployment/ 9 Risk to Local Economy 1
(Contd) Business
Displacement of Residents 5 Potential for Displacing Local Residents 1

Goliath Gold Project
Assessment of Alternatives for Storage of Mine Waste
Re: Guidelines for the Assessment of Alternatives for Mine Waste Disposal
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S4 Environment Indicator Analysis
Alternative A Alternative B Alternative C Alternative D
Sub-Account Indicator Weight | Value | Score | Value | Score | Value | Score | Value | Score
Flow Loss 2 3 6 3 6 1 2 5 10
Surface and Flow Reductions Outside Blackwater Creek 3 6 18 5 15 4 12 1
Groundwater Quantity | Seepage Capture During Operations 5 6 30 6 30 6 30 1 5
and Quality Sub Account Merit Score 54 51 44 18
Sub Account Merit Rating 5.4 5.1 4.4 1.8
Tributary Fish Habitat Losses 3 1 3 2 6 4 12 6 18
Main stem Watercourse Fish Habitat Losses 4 6 24 6 24 1 4 6 24
Aquatic Resources | Watercourse Crossings 2 6 12 6 12 6 12 4 8
Sub Account Merit Score 39 42 28 50
Sub Account Merit Rating 4.3 4.7 3.1 5.6
Forest Loss 3 3 9 3 9 6 18 1 3
Wetland Loss 4 1 4 2 8 3 12 6 24
Terrestrial Resources | Use of Recently Disturbed Land 2 5 10 4 8 6 12 1 2
Sub Account Merit Score 23 25 42 29
Sub Account Merit Rating 2.6 2.8 4.7 3.2
Common Nighthawk 2 2 4 3 6 1 2 6 12
Barn Swallow 3 6 18 6 18 2 6 1 3
SAR Bats 6 4 24 4 24 6 36 2 12
Sub Account Merit Score 46 48 44 27
Sub Account Merit Rating 4.2 4.4 4.0 25
Fugitive Dust 3 6 18 6 18 2 6 5 15
Noise Emissions 4 6 24 4 16 6 24 2 8
Atmospheric Greenhouse Gas Emissions 5 6 30 6 30 2 10 1 5
Emissions Light Trespass 1 5 5 5 5 3 3 4 4
Sub Account Merit Score 77 69 43 32
Sub Account Merit Rating 5.9 5.3 3.3 25

Goliath Gold Project
Assessment of Alternatives for Storage of Mine Waste
Re: Guidelines for the Assessment of Alternatives for Mine Waste Disposal
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Alternative A Alternative B Alternative C Alternative D
Sub-Account Indicator Weight | Value | Score | Value | Score | Value | Score | Value | Score
Distance to Nature Reserve 5 1 5 1 5 6 30 3 15
Distance to Provincial Park 2 3 6 3 6 1 2 6 12
Protected Areas Provincial Fish Sanctuary 4 6 24 6 24 6 24 4 16
Sub Account Merit Score 35 35 56 43
Sub Account Merit Rating 3.2 3.2 5.1 3.9
E;)lt(intlal for Seepage to Report to Thunder 5 3 15 3 15 1 5 6 30
Closcul(r)eSl/JrF;OSt' Surface Water Discharge 4 5 20 5 20 3 12 2 8
Sub Account Merit Score 35 35 17 38
Sub Account Merit Rating 3.9 3.9 1.9 4.2

Goliath Gold Project
Assessment of Alternatives for Storage of Mine Waste
Re: Guidelines for the Assessment of Alternatives for Mine Waste Disposal
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S4 Technical Indicator Analysis
Alternative A Alternative B Alternative C Alternative D
Sub-Account Indicator Weight | Value | Score | Value | Score | Value | Score | Value | Score
TSF Location Suitability 6 5 30 5 30 4 24 3 18
MWP Location Suitability 3 3 9 1 3 3 9 6 18
Design Factors Foundation Suitability 4 4 16 4 16 2 8 3 12
Sub Account Merit Score 55 49 41 48
Sub Account Merit Rating 4.2 3.8 3.2 3.7
TSF Hazard Potential 6 3 18 3 18 5 30 4 24
MWP Hazard Potential 4 3 12 2 8 1 4 3 12
Maximum TSF Dam Height 2 5 10 5 10 6 12 1 2
Safety Factors Maximum MWP Dam Height 1 1 1 2 2 5 5 6 6
Worker Health 3 5 15 5 15 1 3 6 18
Sub Account Merit Score 56 53 54 62
Sub Account Merit Rating 3.5 3.3 34 3.9
Seepage During Operations 5 5 25 5 25 6 30 1 5
Runoff Management 3 6 18 2 6 5 15 1 3
Watercourse Realignment 2 3 6 3 6 2 4 6 12
Water Management Excess Water Management 4 5 20 5 20 1 4 5 20
Flexibility of Water Management 3 5 15 4 12 1 3 2 6
Sub Account Merit Score 84 69 56 46
Sub Account Merit Rating 4.9 4.1 3.3 2.7
Expansion Capacity 1 4 4 6 6 6 6 5 5
Expansion Capacity Sub Account Merit Score 4 6 6 5
Sub Account Merit Rating 4.0 6.0 6.0 5.0
Compliance with Dust Management | 1 5 5 5 5 1 1 6 6
Environmental Sub Account Merit Score 5 5 1 6
Approvals Sub Account Merit Rating 5.0 5.0 1.0 6.0

Goliath Gold Project
Assessment of Alternatives for Storage of Mine Waste
Re: Guidelines for the Assessment of Alternatives for Mine Waste Disposal
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Alternative A Alternative B Alternative C Alternative D
Sub-Account Indicator Weight | Value | Score | Value | Score | Value | Score | Value | Score
Clearing / Site Preparation 1 2 2 2 2 6 6 1 1
TSF Dam Construction 6 5 30 5 30 6 36 1 6
Tailings Dewatering Infrastructure 3 6 18 6 18 2 6 6 18
MWP Construction 2 4 8 1 2 3 6 6 12
Capital Cost Roads 2 6 12 6 12 3 6 1 2
Pumping Infrastructure 1 4 4 5 5 6 6 1 1
Seepage Collection Infrastructure 1 6 6 2 2 5 5 1 1
Sub Account Merit Score 80 71 71 41
Sub Account Merit Rating 5.0 4.4 4.4 2.6
Tailings Deposition 6 6 36 6 36 2 12 4 24
TSF Water Management 4 6 24 6 24 1 4 3 12
Operational Costs MWP Pumping 1 2 2 5 5 6 6 1 1
Sub Account Merit Score 62 65 22 37
Sub Account Merit Rating 5.6 5.9 2.0 3.4
TSF Cover 6 6 36 6 36 1 6 5 30
MWP Reclamation 2 6 12 4 8 2 4 1 2
Closure Costs Road Reclamation 2 6 12 6 12 3 6 1 2
Sub Account Merit Score 60 56 16 34
Sub Account Merit Rating 6.0 5.6 1.6 3.4
Inspection / Maintenance / Monitoring 2 5 10 5 10 6 12 1 2
Risk of Additional Treatment Facilities 4 6 24 6 24 4 16 1 4
Post-Closure Costs -
Sub Account Merit Score 34 34 28 6
Sub Account Merit Rating 5.7 5.7 4.7 1.0

Goliath Gold Project

Assessment of Alternatives for Storage of Mine Waste
Re: Guidelines for the Assessment of Alternatives for Mine Waste Disposal



>

amec |
foster
wheeler
Alternative A Alternative B Alternative C Alternative D
Sub-Account Indicator Weight | Value | Score | Value | Score | Value | Score | Value | Score
Fish Habitat Compensation 3 1 3 2 6 3 9 6 18
SAR Compensation 1 1 1 1 1 6 6 3 3
. Road Realignment 3 6 18 3 9 6 18 1 3
Ancillary Costs - -
Haul Distance for Overburden Stockpiles 1 6 6 6 6 1 1 6 6
Sub Account Merit Score 28 22 34 30
Sub Account Merit Rating 3.5 2.8 4.3 3.8
Risk of EA or Enylronmental Approval 5 5 o5 5 o5 1 5 3 15
Delays or Rejection
Risk Risk Arising from TSF Costs 3 4 12 4 12 1 3 3 9
Delays from Displacing Local Residents 4 6 24 6 24 4 16 6 24
Sub Account Merit Score 61 61 24 48
Sub Account Merit Rating 5.1 5.1 2.0 4.0

Goliath Gold Project

Assessment of Alternatives for Storage of Mine Waste
Re: Guidelines for the Assessment of Alternatives for Mine Waste Disposal
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S4 Socio-Economic Indicator Analysis
Alternative A Alternative B Alternative C Alternative D
Sub-Account Indicator Weight | Value | Score | Value | Score | Value | Score | Value | Score
Access Effected Areas 6 5 30 6 36 5 30 1 6
Wildlife Abundance 3 4 12 4 12 5 15 2 6
Aboriginal Land Use | Loss of Undisturbed Habitat 3 3 9 2 6 6 18 1 3
and Heritage Value | Avoidance of Thunder Lake Watershed 4 6 24 4 16 1 4 5 20
Sub Account Merit Score 75 70 67 35
Sub Account Merit Rating 4.7 4.4 4.2 2.2
Loss of Tree Stands 2 2 4 2 4 6 12 1 2
Access Along Transmission Line 2 5 10 5 10 6 12 4 8
Land Use Area Wlth.AlrlQuahty Above Health 4 6 o 6 o4 1 4 6 o
Based Guidelines
Sub Account Merit Score 38 38 28 34
Sub Account Merit Rating 4.8 4.8 3.5 4.3
Village of Wabigoon 5 5 25 6 30 1 5 5 25
Residents and Cottagers Around 5 6 30 4 20 1 5 6 30
Thunder Lake
. Nearby Rural Residents 5 2 10 4 20 1 5 6 30
Op(‘zr?t'ﬁlg?slé”;ﬁzms Aaron Provincial Park 3 6 18 5 15 1 3 6 18
Aesthetics) Fugitive Dust 3 6 18 6 18 2 6 5 15
TSF Elevation 1 1 1 1 1 6 6 1 1
Frequency and Duration of Construction 4 4 16 4 16 1 4 3 12
Sub Account Merit Score 118 120 34 131
Sub Account Merit Rating 4.5 4.6 1.3 5.0
Access Along Tree Nursery Road 1 3 3 3 3 6 6 2 2
Location Infrastructure Sub Account Merit Score 3 3 6 2
Sub Account Merit Rating 3.0 3.0 6.0 2.0

Goliath Gold Project
Assessment of Alternatives for Storage of Mine Waste
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Alternative A Alternative B Alternative C Alternative D
Sub-Account Indicator Weight | Value | Score | Value | Score | Value | Score | Value | Score
Potential for Seepage to Affect Drinking 1 2 2 2 2 6 6 1 1
Drinking Water Quality Water Wells
Sub Account Merit Score 2 2 6 1
Sub Account Merit Rating 2.0 2.0 6.0 1.0
Hazard Potential of TSF 6 3 18 3 18 5 30 4 24
. Hazard Potential of MWP 3 3 9 2 6 1 3 3 9
Public Safety -
Sub Account Merit Score 27 24 33 33
Sub Account Merit Rating 3.0 2.7 3.7 3.7
Local Employment / Risk to Local Economy | 1 4 4 4 4 1 1 3 3
Business Sub Account Mgrit Scpre 4 4 1 3
Sub Account Merit Rating 4.0 4.0 1.0 3.0
. Potential for Displacing Local Residents 1 6 6 6 6 4 4 6 6
Displacement of - 6 6 4 6
Residents Sub Account Merit Score
Sub Account Merit Rating 6.0 6.0 4.0 6.0

Goliath Gold Project
Assessment of Alternatives for Storage of Mine Waste
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S4 Socio-Economic Sub-Account Analysis
Alternative A Alternative B Alternative C Alternative D
Account Sub-Account Weight | Rating | Score | Rating | Score | Rating | Score | Rating | Score
Surface and Groundwater Quantity and 4 5.4 21.6 51 20.4 4.4 17.6 1.8 7.2

Quality

Aquatic Resources
Terrestrial Resources
SAR

4.3 26.0 4.7 28.0 3.1 18.7 5.6 33.3
2.6 10.2 2.8 11.1 4.7 18.7 3.2 12.9
4.2 20.9 4.4 21.8 4.0 20.0 2.5 12.3

Environment

AW~ O

Atmospheric Emissions 5.9 17.8 5.3 15.9 3.3 9.9 2.5 7.4
Protected Areas 3.2 12.7 3.2 12.7 51 204 3.9 15.6
Closure / Post-Closure 4 3.9 15.6 3.9 15.6 1.9 7.6 4.2 16.9
Account Merit Score 124.8 1255 112.8 105.6
Account Merit Rating 4.2 4.2 3.8 3.5

S4 Technical Sub-Account Analysis

Alternative A Alternative B Alternative C Alternative D
Account Sub-Account Weight | Rating | Score | Rating | Score | Rating | Score | Rating | Score
Design Factors 6 4.2 25.4 3.8 22.6 3.2 18.9 3.7 22.2

3.5 175 3.3 16.6 3.4 16.9 3.9 19.4
4.9 24.7 4.1 20.3 3.3 16.5 2.7 13.5

Safety Factors
Water Management

W |[IN|o|O;

. Expansion Capacity 4.0 8.0 6.0 12.0 6.0 12.0 5.0 10.0
Technical
Compliance with Environmental 50 | 150 | 50 | 150 | 1.0 3.0 60 | 18.0
Approvals
Account Merit Score 90.6 86.5 67.3 83.1
Account Merit Rating 4.3 4.1 3.2 4.0

Goliath Gold Project
Assessment of Alternatives for Storage of Mine Waste
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S4 Economic Sub-Account Analysis
Alternative A Alternative B Alternative C Alternative D
Account Sub-Account Weight | Rating | Score | Rating | Score | Rating | Score | Rating | Score
Capital Cost 6 5.0 30.0 4.4 26.6 4.4 26.6 2.6 154
Operational Costs 5 5.6 28.2 5.9 29.5 2.0 10.0 3.4 16.8
Closure Costs 3 6.0 18.0 5.6 16.8 1.6 4.8 3.4 10.2
. Post-Closure Costs 1 5.7 5.7 5.7 5.7 4.7 4.7 1.0 1.0
Economic -
Ancillary Costs 2 3.5 7.0 2.8 5.5 4.3 8.5 3.8 7.5
Risk 3 5.1 15.3 5.1 15.3 2.0 6.0 4.0 12.0
Account Merit Score 104.1 99.4 60.6 62.9
Account Merit Rating 5.2 5.0 3.0 3.1
S4 Socio-Economic Sub-Account Analysis
Alternative A Alternative B Alternative C Alternative D
Account Sub-Account Weight | Rating | Score | Rating | Score | Rating | Score | Rating | Score
Aboriginal Land Use and Heritage Value 6 4.7 28.1 4.4 26.3 4.2 25.1 2.2 131
Land Use 3 4.8 14.3 4.8 14.3 35 10.5 4.3 12.8
Operational Impacts (Air, Noise and 4 45 | 182 | 46 | 185 | 13 | 52 | 50 | 202
Aesthetics)
Socio-Economic Location Infrastructure 1 3.0 3.0 3.0 3.0 6.0 6.0 2.0 2.0
Drinking Water Quality 6 2.0 12.0 2.0 12.0 6.0 36.0 1.0 6.0
Public Safety 5 3.0 15.0 2.7 13.3 3.7 18.3 3.7 18.3
Account Merit Score 128.5 125.3 123.2 108.4
Account Merit Rating 4.0 3.9 3.8 3.4
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S4 Account Analysis

Alternative A Alternative B Alternative C Alternative D
Account Weight | Rating | Score | Rating | Score | Rating | Score | Rating | Score
Environment 4 4.2 16.6 4.2 16.7 3.8 15.0 3.5 141
Technical 2 4.3 8.6 4.1 8.2 3.2 6.4 4.0 7.9
Project 1 52 | 52 | 50 | 50 | 30 | 30 | 31 | 31
Socio Economic 6 4.0 24.1 3.9 23.5 3.8 23.1 3.4 20.3
Alternative Merit Score 54.6 53.4 47.6 45.5
Alternative Merit Rating 4.2 4.1 3.7 3.5

Goliath Gold Project
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