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1.0 | NTRODUCTI| ON

Marathon Gold Corporation (Marathon) proposes to develop an open pit gold mine near Valentine Lake,
located in the central region of the Island of Newfoundland, southwest of the Town of Millertown,
Newfoundland and Labrador (NL) (Figure 1-1). The proposed Valentine Gold Project (the Project) will
consist primarily of two open pits, waste rock piles, crushing and stockpiling areas, conventional milling
and processing facilities (the mill), a tailings management facility (TMF), personnel accommodations, and
supporting infrastructure including roads, on-site power lines, buildings, and water and effluent
management facilities.

The Project is located in a rural region, with a history of mining exploration and development activities and

other land and resource uses, including commercial forestry, hydroelectric developments, outfitting, and

recreational land use. The mine site is accessed by an existing public access road that extends south

from Millertown approximately 88 kilometres (km)t o Mar at honés exi s (Figuregl-1e xpl or at i
Marathon will upgrade and maintain the access road from a turnoff approximately 8 km southwest of

Millertown to the mine site, a distance of approximately 76 km.

On April 5, 2019, a document serving as a Project Description pursuant to the Canadian Environmental
Assessment Act, 2012 (CEAA 2012) was submitted to the Impact Assessment Agency of Canada (IAAC),
previously known as the Canadian Environmental Assessment Agency. Based on a review of this
document, IAAC determined that an environmental assessment (EA) would be required. Given the timing
of the Project Description submission, and the ongoing transition between CEAA 2012 and the new
Impact Assessment Act (IAA), Marathon was able to continue the EA review under CEAA 2012.

On April 16, 2019, the same Project Description serving as a Registration document of an undertaking
pursuant to the NL Environmental Protection Act (NL EPA), was submitted to the provincial government
for review. On June 21, 2019, the Minister of Environment, Climate Change and Municipalities
(NLDECCM) announced the Project would require the preparation of an Environmental Impact Statement
(EIS). Project-specific guidelines for the preparation of an EIS were issued by IAAC in July 2019 (Federal
EIS Guidelines; Appendix 1A) and final EIS Guidelines were issued by the Environmental Assessment
Committee (EAC) on behalf of the Minister of Environment, Climate Change and Municipalities in January
2020 (Provincial EIS Guidelines; Appendix 1B). Although the two EA processes are not legislatively
coordinated, this EIS document has been prepared to satisfy both guidelines documents. Tables of
concordance with both the Federal EIS Guidelines and the Provincial EIS Guidelines are provided in
Tables E.1 and E.2.
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1.1 PROJECT OVERVIEW

The Project is comprised of two mining areas, the Leprechaun and Marathon deposits. Standard surface
mining techniques will be used to mine gold ore from two open pits. Ore material will initially be mined
and processed at a nominal rate of 6,850 tonnes per day (tpd), increasing to 10,960 tpd in Year 4. Ore
will be processed through the mill, where it will be crushed, milled and put through floatation and
cyanidation processes to recover the gold. High-grade and low-grade ore materials will be stockpiled for
mixing and for processing later in the mine life. Tailings will be treated in the process plant area to remove
the cyanide and subsequently deposited in an engineered TMF, where effluent will be monitored for
compliance with the Metal and Diamond Mining Regulations (MDMER). Gold will be formed into doré
bars, which will be shipped from site to market in secured trucks.

The construction of the Project is expected to take place over a period of approximately 16 to 20 months,
followed by an estimated mine operation life of 12 years. The Project will operate 24 hours a day, seven
days a week on a 12-hour shift basis. Upon cessation of mining, the operation will be closed, and the site
components will be rehabilitated and monitored in accordance with applicable regulations at the time of
closure.

Other Project components and activities that are associated with the primary mining, milling and
processing activities include site and haul road construction and maintenance, waste rock management,
electrical power supply and distribution, process and potable water supply and distribution, site wide
stormwater and effluent management including: monitoring; treatment and discharge; fuel storage and
fueling stations; mine and plant workshops and services; administrative office; personnel
accommodations and lunchrooms; and security. A power line connected fromne ar by NLStaHy dr o6 s
Lake Generating Station to the mine site will be required to supply power to the Project and will be
constructed and operated by NL Hydro. The power line will be subject to separate environmental
approvals with NL Hydro as the proponent; however, it has been considered within this assessment as a
contributor to potential cumulative effects. The Project components and activities associated with
construction, operation, and decommissioning, rehabilitation and closure are further defined in Chapter 2
(Project Description).

1.2 PROPONENT INFORMATION
1.2.1 Proponent Contact Information

Marathon is a Toronto-based gold exploration company that was incorporated in 2010. Marathon has
100% ownership of the Project and is the entity that will develop, manage and operate the Project. It is a
public, advanced exploration stage company whose common shares trade on the TSX Exchange (MOZ)
and OTCQX (MGDPF) in the USA. Marathon also has satellite offices in Grand Falls-Windsor and

St. J o h (Nb.Contact information is contained in Table 1.1 and additional corporate information can be
found at www.marathon-gold.com.
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Table 1.1 Contact Details for Marathon Gold Corporation

Title

Contact Details

President and CEO

Matt Manson, Ph.D.

36 Lombard Street, Suite 600
Toronto, ON, Canada, M5C 2X3
Phone: +1 (416) 855 8200

mmanson@marathon-gold.com

VP Regulatory and
Government Affairs

James Powell, M.Eng. P.Eng.
P.O. Box 4006, Pearlgate PO,
Mt. Pearl, NL, A1IN 0A1
Phone: +1 (709) 730-5046

jpowell@marathon-gold.com

Principal Contact for the
Purposes of the EA

Tara Oak, B.Sc.

Manager, Environmental Assessment
P.O. Box 4006, Pearlgate PO,

Mt. Pearl, NL, A1IN 0A1

Phone: +1 (902) 266-3157

toakl@marathon-gold.com

1.2.2 MarathonGold Cor por ati onos

Since 2010,

supervising

strategic objectives.

Marathon maintains appropriate insurance coverage for the current stage of Project development,
including workersé compensation i nsur angeneralliadilitt o mobi | e

Mar at hondés work has been
accessible year-round by public road. Marathon maintains a fully permitted, 50-person, all-season
exploration camp at the 240 km2 property. Mar at hono6 s
the management of the
Officers is responsible for the day-to-day management of the business andexec ut i n g

insurance,and di rectorsd® and officerso |

requirements and industry best practice.

Marathon is in the process of developing an Environmental Management System (EMS) to support the
execution of site development in an environmentally responsible and safe manner. The Project will also
be aligned with the following Marathon operating policies related to the environment, communities,

Indigenous groups, health and safety, and business governance:

Diversity Policy

=A =4 =4 -4 4
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Health and Safety Policy
Indigenous Relations Policy
Environmental Management Policy

Community Relations Policy

Management
focused

Board

Structur e
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rectors
affai
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t

Company o6

nsurance.
operation, Marathon will acquire additional insurance coverage in scope and value commensurate with
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1 Code of Business Conduct and Ethics

1 Procurement Policy
1  Whistleblower Policy

The complete policies are provided in Appendix 1C.

1.2.3 Project Team

The EIS was prepared by Stantec Consulting Ltd. and Marathon. Most of the supporting studies were
prepared by Stantec Consulting Ltd. The qualifications and roles of the Project Team are provided in

Appendix 1D.

1.3

1.3.1 Project Location

PROJECT LOCATION AND SETTING

The mine site (Figure 1-3) is approximately 49 km south (straight line distance) of the nearest community
of the Town of Buchans, and approximately 60 km southwest of the Town of Millertown (straight line
distance) (Table 1.2). The Project Area (Figure 1-4) consists of the mine site and the portion of the
existing public access road to be upgraded and maintained by Marathon, with a 20 metre (m) buffer on
either side of the access road to account for activities associated with upgrading, where required.

Table 1.2

Communities Near the Project

Distance by Road

Straight Line Distance

: (km) (km)
Community Name Type - - - -
To Mine To Project To Mine To Project
Site Area Site Area
Buchans Municipality 119 46 49 10
Millertown Municipality 82 9 60 8
Buchans Junction Local Service District 89 16 66 13
Mlawpukek_Flrst Nation reserve | First Nations 397 254 113 113
at Conne River
Title held near Badger Federal Lands 130 57 97 45
Title held in Pasadena Federal Lands 336 263 76 62

The center of the mine site is located at Universal Transverse Mercator 490055 m Easting and 5358023
m Northing, Zone 21, North American Datum 1983 (NAD83 Zone 21). It is located within National
Topographic System map sheets 12A/06. The Project Area is located with National Topographic System
map sheets 12A/06, 12A/10, 12A/11, and 12A/15. Table 1.3 provides coordinates for the boundary of the
mine site, as shown on Figure 1-4. Table 1.3 also provides coordinates of the start and end points of the
access road that will be upgraded, where required, and maintained by Marathon, along with coordinates
at 10 km intervals along the road, as shown on Figure 1-4.

m
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Table 1.3 Mine Site Boundary and Access Road Coordinates

ID (as shown on Figure 1-4) Latitude UTM Longitude UTM
5400765.004 529480.275

2 5399279.632 520156.0912
3 5396216.043 511269.215
4 5388921.112 507242.6041
5 5383805.915 499743.7854
6 5377533.818 498123.9331
7 5370719.997 498169.2424
8 5363997.285 494348.3653
9 5361615.793 494254.1106
10 5358803.709 493100.9922
11 5355602.51 490750.2869
12 5354543.511 486986.264
13 5355341.676 485281.976
14 5356991.394 486171.6078
15 5359241.984 489409.9001
16 5362090.283 492083.8983

Coordinates in NAD_1983 _UTM_Zone_ 21N

The mine site is located within 14 contiguous mineral licenses (Figure 1-5; Table 1.4), for a landholding of
240 km?2. These mineral licenses are 100% controlled by Marathon and are reportedly held in good

standing. The Project Area hosts two gold deposits, namely Leprechaun and Marathon, which are the
focus of this Project. Other gold prospectsh a v e

been

dent i

fied wi

t hi

n

Mar at hort

however, substantial exploration work is required to determine if any additional, viable gold deposits exist
there. The collective deposits and occurrences are located within an approximately 11 km long northeast-

southwest trending zone (Figure 1-5).

m
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Table 1.4 Valentine Property License Summary

License ID |Issuance Date| Years Held |Renewal Date| No. of Claims Area km? Expenditure

Due Date
010899M 27-Apr-04 13 27-Apr-19 246 61.5 28-Apr-25
010943M 27-Apr-04 13 27-Apr-19 256 64 28-Apr-25
013809M 06-Sep-07 10 06-Sep-22 18 4.5 06-Sep-20
013810M 06-Sep-07 10 06-Sep-22 19 4.75 06-Sep-19
017230M 09-Feb-10 7 09-Feb-20 256 64 09-Feb-23
017231M 09-Feb-10 7 09-Feb-20 2 0.5 09-Feb-22
018687M 29-Mar-11 6 29-Mar-21 6 15 29-Mar-23
018688M 29-Mar-11 6 29-Mar-21 29 7.25 29-Mar-22
016740M 26-Nov-09 8 26-Nov-19 4 1 26-Nov-24
019443M 17-Oct-11 6 17-Oct-21 6 15 17-Oct-23
019444M 17-Oct-11 6 17-Oct-21 6 15 17-Oct-23
019628M 29-Dec-11 6 29-Dec-21 21 5.25 29-Dec-25
020482M 08-Oct-12 5 08-Oct-22 77 19.25 08-Oct-20
022477M 06-Nov-14 3 06-Nov-19 14 3.5 06-Nov-22
Totals 960 240
Source: Lycopodium (2018) as taken from DNR website October 29, 2018

The Project is accessed by public road via Millertown, with provincial highways connecting Millertown and
Buchans to the Trans-Canada Highway. It is anticipated that most materials, equipment and supplies will
be brought to the mine site by public road from larger communities on the Island of Newfoundland, such
as Grand Falls-Windsor and Gander. Materials are typically brought to the Island of Newfoundland via
Marine Atlantic-operated ferries, which connect North Sydney, Nova Scotia with Port-aux-Basques on the
west coast of the Island, approximately 540 km distance by road from the Project, and Argentia on the
Avalon Peninsula, approximately 480 km by road. Other nearby, smaller ports may be considered for the
Project, including South Brook, Botwood, and Lewisporte. The Project is also located approximately

210 km from the airport in Gander and approximately 320 km from the airport in Deer Lake. The Project
Areais 113 km (254 km by road) fromthe Mi a wp u k e k  Fresergetat Cdran¢ Riverr(Table 1.2).
There are no federal lands located within 45 km of the Project Area. The environmental setting, including
the environmental importance and value of the geographical setting of the Project Area, is described in
Section 1.3.2.

1.3.2 Environmental Setting

The Project is located in a rural region in central Newfoundland, with a history of exploration and mining
activities. Other land and resource use in the area include commercial forestry, multiple hydroelectric
developments, mineral exploration, outfitting, cabins, harvesting (e.qg., trapping, hunting and fishing), and
recreational land use (e.g., hiking, boating, snowmobiling and all-terrain vehicle (ATV) use). Adjacent land
uses are fully described in Section 16.2.2. The following sections summarize the physical, biological and

m
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socio-economic environments (Chapters 5 to 19) near the Project Area and are based on literature
reviews and baseline surveys carried out in support of the Project.

1.3.2.1 Physical Environment

The Project is located within the Central Newfoundland Forest (CNF) Ecoregion (Newfoundland and
Labrador Department of Fisheries and Land Resources [NLDFLR] 2019a). This ecoregion typically
consists of rolling hills, dense forest and organic deposits occurring in valleys and basins (PAA 2008).
The CNF Ecoregion has the warmest summers and coldest winters on the Island of Newfoundland, with
the potential for night frost year-round (NLDFLR 2019b). Terrain (i.e., topography and landforms) varies
and includes boggy areas, thin to thick glacial till layers, and bedrock outcrops. Scattered wetlands,
specifically patterned fens and bogs are common in the Project Area and surrounding areas. Elevations
range from 270 to 437 m above sea level (masl) across the mine site and from 160 to 437 masl across
the Project Area.

There are no historical baseline records for air quality or noise in the Project Area, however, given its rural
nature, the concentrations of air contaminants are likely to be low and close to average background
concentrations for similar rural areas in NL at most locations, most of the time. Ambient air quality
monitoring was conducted within the Project Area over the period from June 15 to 19, 2020, with
measured concentrations being below the regulatory standards (for contaminant, with applicable
standards). Occasionally, the concentration of an air contaminant, such as particulate matter, may be
temporarily elevated and localized for a short period of time due to dust from traffic on nearby unpaved
forestry and hydroelectric project access roads. Overall, ambient air quality is expected to be very good
most of the time in the Project Area.

Similarly, the sound levels in a rural environment are likely to be dominated by natural phenomena or
activities, such as wind, rain, and wildlife. Sound pressure levels depend upon the distance from the
source and the acoustic characteristics of the area in which it is located. In the Project Area, these are
expected to be low as well most of the time. Local sources of sound may include forestry and exploration
activities, vehicles, generators, snowmobiles / all-terrain vehicles, or recreational boat engines. These
activities and sources are not likely to exceed regulatory thresholds. Baseline sound pressure levels were
measured at one location in the Project Area in June 2020 and the results were representative of a quiet
rural to quiet suburban area, with limited to no existing sources of noise.

The Project is situated along a boundary between the Exploits River Watershed andthe Bay dé Es p o i r
Watershed. The Victoria Lake Reservoir, to the south of the Project Area is the headwater system for the
Bay d6 E s pAatershed, which includes multiple hydroelectric projects downstream. The head of the
Victoria River (altered in the 1960s by hydroelectric development) to the east of the Project Area, and
Valentine Lake to the northwest, feed into the Exploits River, one of the most important Atlantic salmon
rivers on the Island in terms of numbers of salmon returning. The Exploits River Watershed is the largest
watershed on the Island of Newfoundland, with a total area of 10,241 km?.

Water discharge from the Exploits River is highly regulated by three dams located in Millertown, Grand
Falls-Windsor and Bishops Falls. The mouth of Red Indian Lake is controlled by a dam located in
Millertown. Historically, Victoria Lake drained to Red Indian Lake via the Victoria River, however, with the
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construction of the Victoria Dam in 1967, to create the Victoria Lake Reservoir, the flow from Victoria Lake
was altered to flow in a generally southerly direction to Burnt Lake and Granite Lake, providing flow to the
hydrogeneration station in Bay d@&spoir. In recent years, the Victoria Lake Reservoir has contributed very
little flow to the Victoria River because the Victoria Dam operates as an overflow spillway, and spilling
occurs infrequently.

1.3.2.2 Biological Environment

The CNF Ecoregion, where the Project is located, is primarily inland, and has a more continental climate
than other surrounding ecoregions. Balsam fir, paper birch and black spruce are dominant tree species.
No vascular plant species at risk (SAR) were observed during surveys conducted in support of the
Project. Three species of conservation concern (SOCC) were observed, including short-scale sedge,
nodding water nymph, and perennial bentgrass. Additional information on vegetation and wetland
communities, including SAR and SOCC, is provided in Section 9.2.2.

The region includes a variety of wildlife mammal species commonly found in the boreal forest on the
Island of Newfoundland (Sections 11.2.2 and 12.2.2). Species confirmed in the Project Area include
woodland caribou (Rangifer tarandus), moose (Alces alces), black bear (Ursus americanus), Canada lynx
(Lynx canadensis), coyote (Canis latrans), red fox (Vulpes vulpes), American marten (Martes americana
atrata), muskrat (Ondatra zibethicus), river otter (Lutra canadensis), southern red-backed vole (Myodes
rutilus), meadow vole (Microtus pennsylvanicus), snowshoe hare (Lepus americanus), and American red
squirrel (Tamiasciurus hudsonicus) (Sections 11.2.2 and 12.2.2). While not detected in the wildlife
baseline studies conducted, mink (Neovison vison), ermine (Mustela erminea), northern long-eared bat
(Myotis septentrionalis), and little brown bat (Myotis lucifugus) are expected to occur in the vicinity of the
Project. Caribou on the Island of Newfoundland have been assessed as Special Concern by the
Committee on the Status of Endangered Wildlife in Canada (COSEWIC 2014). COSEWIC was
established by the federal Species at Risk Act (SARA) as an independent body of experts responsible for
identifying and assessing wildlife species considered to be at risk. The Project Area overlaps or is in
proximity to the ranges of caribou herds including the Buchans, Grey River, Gaff Topsails, and La Poile
herds. Animals from the Buchans herd migrate through the mine site biannually, while resident caribou
(Grey River herd) occur year-round within the Project Area. The La Poile herd has no overlap with the
Project Area, and only a small portion of the winter range of the Gaff Topsails herd overlaps with the
Project Area (less than 1 km2overlaps with the access road). Wildlife mammal SAR with potential to occur
near the Project Area include the American marten (Newfoundland population) and bats. The
Newfoundland population of marten are listed as Threatened and are protected under SARA (COSEWIC
2007) and the provincial Endangered Species Act (NL ESA), while the northern long-eared bat and little
brown bat are designated as Endangered under SARA (COSEWIC 2013).

The region includes a variety of avifauna species commonly found in the boreal forest on the Island of
Newfoundland (Section 10.2.2). Broadly, the avifauna groups present in this area include passerines,
waterfowl, upland gamebirds and raptors. Some common species found in the Project Area include
boreal chickadee (Poecile hudsonicus), black-and-white warbler (Niotilta varia), Canada jay (Perisoreus
canadensis), Li nc ol n(Meospizalmaolniiy morthern waterthrush (Parkesia noveboracensis), and
yellow-bellied flycatcher (Empidonax flaviventris) (Section 10.2.3). Three avifauna SAR were identified
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during field surveys in the vicinity of the Project Area: olive-sided flycatcher (Contopus cooperi), common
nighthawk (Chordeiles minor), and rusty blackbird (Euphagus carolinus). Three avifauna SOCC, Caspian
tern (Hydroprogne caspia), Nashville warbler (Leiothlypis ruficapilla), and bay-breasted warbler
(Setophaga castanea), were also encountered in the Project Area during field surveys (Section 10.2.3).

With respect to waterfowl, a Sensitive Wildlife Area along the Victoria River has been identified by the

Newfoundland and Labrador Department of Fisheries, Forestry and Agriculture (NLDFFA) and the

Newfoundland and Labrador Eastern Habitat Joint Venture (NL-EHJV) as containing important waterfowl

habitat (NL-EHJV 2008). This area was established for the protection of wetland habitat used as

breeding, brood rearing, and staging grounds for waterfowl. While this area overlaps with the Project Area

(Section 10.2.2), NLDFFA has indicated that the waterfowl habitat that was likely the focus of this

designation are fAsteadiesd on the Victoria River syste]
Adams, pers.comm, 2020). A larger area was likely designated to highlight the need for continued

drainage of the Victoria River watershed from Victoria Lake Reservoir to Red Indian Lake, to maintain

wetland habitat for waterfowl species.

Within the region, sea-run and landlocked Atlantic salmon (Salmo salar), brook trout (Salvelinus
fontinalis), Arctic char (Salvelinus alpinus), American eel (Anguilla rostrata), and threespine stickleback
(Gasterosteus aculeatus) are known to occur (Cunjak and Newbury 2005; Porter et al. 1974). For both
sea-run Atlantic salmon and American eel, their migratory habitat is interrupted by several hydroelectric
dams which provide upstream passage but may not facilitate optimal downstream migratory passage.
The sea-run Atlantic salmon are part of the Northeast Newfoundland Atlantic Salmon population and are
designated as Not-at-Risk by COSEWIC (COSEWIC 2010). Victoria Lake Reservoir and Valentine Lake
are not accessible to sea-run Atlantic salmon. American eel is designated as Threatened by COSEWIC
(COSEWIC 2012). American eel is known to occur along the access road on the south side of Red Indian
Lake, however, it is not known to occur in Victoria Lake Reservoir or Valentine Lake. Fish sampling
conducted in support of the Project captured brook trout, landlocked Atlantic salmon and threespine
stickleback within the ponds, lakes and streams of the Aquatic Survey Area. Arctic char was not captured.

1.3.2.3 Socio-economic Environment

The Project is located in a rural region and not within the boundaries of a municipality; the closest

communities are the Town of Millertown, the Town of Buchans and the Local Service District of Buchans

Junction (Table 1.2). These nearby communities, along with Badger, Grand Falls-WindsorandBi s ho p 6 s

Falls, have been shaped primarily by natural resource-based industries, including mining, forestry and

hydroelectric developments. Logging has taken place in the region since the turn of the twentieth century,

however, with the closing of Abitibi-Bowat er | nc. 6s pul p -Falls-Windsa ip 2009, mi | | i n C
forestry in the area has decreased. Buchans and Millertown were founded in support of mining and

forestry activities in the area, starting in the early 1900s and ending in the 1980s. Although there are

currently no active mines in the area, mineral exploration activity does take place throughout the general

region.

The region is also used for recreational activities, including hunting, fishing, hiking, backcountry camping,
snowmobiling, ATV use and boating. There are a number of private cabins in the region, primarily around
ponds, lakes, and rivers. Additionally, there are 21 outfitters / lodges that operate within a 35 km radius of
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the mine site. The Project Area occurs within several provincial hunting and trapping areas for big game
(e.g., moose, caribou, black bear) and small game (e.g., coyote, hare, furbearers). A variety of furbearer
species that are subject to trapping activity are also found in the area.

Angling occurs on a number of waterbodies in the region. There is an active recreational salmon fishery

on the Exploits River, which flows northeast from Red Indian Lake. The Exploits River (including

tributaries) is a scheduled salmon river, regulated by Fisheries and Oceans Canada (DFO) under the

Fisheries Act and the Canada Wildlife Act. Based on 2016 population surveys, the returns of Atlantic

salmon to the Exploits River system have declined compared to previous five-year means (2011 to 2015),

and the egg density was 37% of the conservation requirement (Veinott et al. 2018). Subsequently, rivers

in insular Newfoundland were closed to the retention of Atlantic salmon on July 20, 2018 (DFO 2018a,
2018b). The salmonriver s i n the vicinity of Project Area are cons
(DFO 2018c).

Currently, most salmon anglers fishing on the Exploits River use the lower river and tributaries from
Grand Falls down to the river mouth. The middle river is used less often, and there is little access and
angler activity at the upper river above Red Indian Lake Dam (SCNL, pers. comm. 2020). Brook trout,
arctic char and land-locked Atlantic salmon (ouananiche) are also commonly fished in the region.
Outfitters in the region reported salmon angling occurring at the Exploits River near Grand Falls-Windsor
and Bishop Falls, occasionally at the mouth of Victoria River near Red Indian Lake (Snow Shoe Lake
Hunting and Fishing, pers. comm. 2020) and the head of the Exploits River (near Exploits dam). One
outfitter also identified areas for ouananiche and brook trout angling along the route between Victoria
Lake Reservoir and Bay d6 &poir, including Victoria River, Granite Lake, Meelpaeg Lake, Cowy Lake,
Snowshoe Pond, Hospital Pond, Blizzard Pond, and Wilding Lake (Snow Shoe Lake Hunting and Fishing,
pers. comm. 2020).

The province manages 55 protected areas, including 31 provincial parks, 16 ecological reserves, three

wildlife reserves, two wilderness reserves, and three other protected areas (NLDFLR 2019b). There are

three provincial protected areas in the area, including Little Grand Lake Ecological Reserve (~27 km from

the mine site and ~23 km from the Project Area), Little Grand Lake Wildlife Reserve (~28 km from the

mine site and ~23 km from the Project Area), and TO6Rai | wa y-76Fkm &romithe minessite P ar k
and ~26 km from the Project Area).

A Historic Resources Overview Assessment for the Project was completed in 2017. Although no known

archaeological sites were identified within the mine site, a review of regional archaeological data indicates

that the area surrounding the Project has broad theoretical potential for archaeological resources,

particularly those pertaining to the pre-contact period (especially late pre-contact), and the historical

Beot huk and Mi 6kmaqgq occupat oundtasdintefiorrt he sout hwestern Ne:

The Federal EIS Guidelines identify Qalipu Mi 8 k FistdNation (Qalipu) and Miawpukek First Nation
(Miawpukek) as Indigenous groups that may be affected by the Project. The Miawpukek Reserve is
located at the mouth of the Conne River on the south coast of the Island of Newfoundland, approximately
113 km from the Project Area. The area of the reserve is approximately 620 ha. The total registered
membership of Miawpukek is 3,063, of which approximately 33% live on reserve. Qalipu was registered
as a band under the Indian Act in 2011. Although a registered band, Qalipu does not manage any reserve
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lands. Its members reside within 67 communities across the Island, with the nearest community to the

Project being Buchans (straight line distance) located 49 km to the mine site (direct route) and the

nearest community by road being Millertown (Table 1.2). Qalipu maintains satellite administrative offices

in Glenwood, Grand Falls-Wi ndsor, Stephenville and St. Georgebs with
Qalipu currently has approximately 22,000 members. Profiles for each group are provided in Chapter 17

(Indigenous Groups) in accordance with the requirements under subsection 5(1)(c) of CEAA 2012.

1.4 REGULATORY FRAMEWORK AND THE ROLE OF
GOVERNMENT

This section outlines the approvals and authorizations under the pertinent regulatory processes required
for the Project. This information is indicative for planning purposes and is not intended to present an
exhaustive list of legal and regulatory requirements.

1.4.1 Environmental Assessment Requirements

Marathon plans to develop and operate an open pit gold mine with a nominal throughput of 6,850 tpd,
increasing to 10,960 tpd in Year 4. It is therefore subject to legislative requirements under both CEAA
2012 and the provincial NL EPA, as follows:

1 The Project is captured under section 16 (c) of the Regulations Designating Physical Activities, as a
gold mine, other than a placer mine, with an ore production of 600 tpd or more and therefore requires
an EIS to be submitted to IAAC

1 The Project is captured under section 33(2) of the provincial Environmental Assessment Regulations,
2003 and therefore requires an EIS to be submitted to the EAC

On August 28, 2019, the IAA came into force, repealing CEAA 2012. Section 181 of the IAA contains
transitional provisions that apply to projects undergoing an EA under CEAA 2012 before the day the IAA
came into force. As the Notice of Commencement for the Project was posted by the IAAC on May 31,
2019, the Project will continue under CEAA 2012 as if it had not been repealed.

Although there is no formal harmonization agreement between the province and the federal government,
a single EIS that addresses the requirements of both levels of government has been prepared. A Project
Description / Registration was submitted on April 5, 2019 to the federal and provincial governments.
Based on the Project Description / Registration, federal and provincial governments determined that an
EIS is required and Project-specific guidelines were issued under CEAA 2012 and the NL EPA. The
purpose of this EIS is therefore to satisfy the federal and provincial regulatory requirements and the
requirements of the Federal EIS Guidelines (Appendix 1A) and the Provincial EIS Guidelines (Appendix
1B).

1.4.2 Other Required Environmental Approvals and Perm its

The primary environmental regulatory requirement of the provincial and federal governments is the EA, as
discussed in Section 1.4.1. In addition to EA approval under CEAA 2012 and NL EPA, the Project is
subject to other federal and provincial legislation, including:
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1 Canadian Environmental Protection Act (CEPA): CEPA relates to pollution prevention and the
protection of the environment and human health to contribute to sustainable development. Among
other items, CEPA contains a wide range of measures to manage toxic substances, and other
pollutant and waste.

1 SARA and NL ESA: Both federal and provincial governments regulate species at risk and their
protection through specific legislation. SARA is intended to protect species at risk in Canada and their
Acritical habi t at dnderéSARAdpeopanants are reguiredStddeAonstrate that no
harm will occur to listed species, their residences or critical habitat, or identify adverse effects on
specific listed wildlife species and their critical habitat, followed by the identification of mitigation
measures to avoid or reduce effects. Activities must comply with SARA, with prohibitions against 1)
the killing, harming, or harassing of endangered or threatened SAR (sections 32 and 36); and 2) the
destruction of critical habitat of and endangered or threatened SAR (sections 58, 60 and 61). The NL
ESA also provides special protection for native plant and animal species considered to be
endangered, threatened or vulnerable in NL.

1 Fisheries Act: Amendments to the Fisheries Act, in 2018, reintroduced provisions for the protection of
fish and fish habitats, notably the prohibition against harmful alteration, disruption or destruction
(HADD) of fish habitat. The Actalsopr ohi bits activities that cause the
permitted fishing activities), considers the cumulative effects of development activities, and provides
improved protection of highly productive, sensitive, rare or unique fish and/or fish habitats. These
prohibitions are limited through authorization of the project, compliance with all conditions established
by the Minister, and/or other exceptions within the Fisheries Act and regulations.

1 Migratory Birds Convention Act (MBCA): The MBCA prohibits killing or destroying of the eggs or
young of migratory bird species not listed as game birds. Through the EIS, adverse effects to
migratory birds are assessed and mitigation measure proposed for migratory birds which are
protected under the MBCA, along with their eggs, nests, and young.

I Canadian Navigable Waters Act (CNWA): The CNWA, which came into force in August 2019,
replaces the former Navigable Protection Act and applies to anyone planning activities that will affect
navigation in navigable waters. The CNWA has been developed to regulate major works and
obstructions on navigable waters, even those not listed on the schedule of navigation, and creates a
new category for fimaj o rthpselikelyt& substarfiidihaintesfere witto r k s 6 ar e
navigation and will always require approval from Transport Canada. Transport Canada administers
the CNWA through the Navigation Protection Program.

Other required environmental permits and approvals are typically fulfilled once a release is granted from
the EA review processes. These permits and approvals include water use authorizations, fish and fish
habitat authorizations, emissions, and effluent discharge approvals, approvals for placement of some
Project components (e.qg., tailings management, water control structures), and other Project development
related items. Significant among these is the required Certificate of Approval pursuit to the NL EPA to
operate a mine and tailings facility. These permits or authorizations are applied for separately with
relevant information included in the applications. Permits are issued after the Project is released from EA.

Marathon will also apply for surface rights to site infrastructure pursuant to section 33 of the NL Mineral
Act. This section entitles Marathon, as the holder of a relevant mining lease, to obtain from the NL
Government such surface rights as may be reasonably necessary to carry out mining operation.
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Table 1.5 provides a list of approvals, authorizations, and permits that may be required from various
provincial and federal agencies for the Project. It is not considered exhaustive. Note that municipal
approvals, authorizations, and permits are not anticipated, as the Project is not located within a
municipality. Marathon currently has mineral licenses and a range of permits in place for their existing
exploration activities and accommodations camp. The mine site is located fully within 14 contiguous
mineral licenses, for a landholding of 240 km? (Table 1.4). These mineral licenses are 100% controlled by
Marathon and are reportedly held in good standing.

Table 1.5 Environmental Approvals, Authorizations, and Permits that May Be Required
Environmental Permit, Approval or Authorization Activity Issuing / Approval Agency

Provincial

Release from EA Process NLDECCM i Minister

Approval of Environmental Protection Plan

Monitoring Plan for Certificate of Approval NLDECCM i Pollution
Prevention Division

Certificate of Approval for Construction and Operation (Industrial Processing Works)

Certificate of Approval for Generators

Approval of Environmental Contingency Plan / Emergency Spill Response

Permit to construct a Non-Domestic Well NLDECCM i Water Resources
Management Division

Certificate of Environmental Approval to Alter a Body of Water

Culvert Installation

Fording / Bridge

Pipe Crossing / Water Intake

Stream Modification or Diversion
Other Works Within 15 m of a Body of Water

Water Use License

Permit to Construct a Potable Water System

Permit to Occupy Crown Land NLDFFA'T Crown Lands
Division
Permit to Control Nuisance Animals NLDFFA 1 Wildlife Division

Operating Permit to Carry out an Industrial Operation During Forest Fire Season on NLDFFA'i Forestry and
Crown Land Agrifoods Agency

Permit to Cut Crown Timber

Permit to Burn

Surface and Mining Leases NL Department of Industry,
Energy and Technology 1
Mineral Development and
Rehabilitation and Closure Plan Mineral Lands Division

Development Plan

Financial Assurance

Mill License

Quarry Development Permit
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Table 1.5 Environmental Approvals, Authorizations, and Permits that May Be Required
Environmental Permit, Approval or Authorization Activity Issuing / Approval Agency
Blasters Safety Certificate Department of Digital

Government and Service NL T

Approval for Storage and Handling of Gasoline and Associated Products Government Service Centre

Fuel Storage Tank Registration

Approval for Used Oil Storage Tank System (Oil / Water Separator)

Certificate of Approval for a Waste Management System

Certificate of Approval for a Sewage / Septic System

Application to Develop Land for Septic

National Building Code i Fire, Life Safety and Building Safety

Buildings Accessibility Registration and Permit

Food Establishment License

Federal

Release from EA Process IAAC

Fisheries Act Authorization permitting serious harm to fish DFO

Tailings Impoundment Area Designation Environment and Climate

Initiate Metal and Diamond Mining Effluent Regulations (MDMER) authorization and Change Canada

reporting processes with Environment and Climate Change Canada (ECCC)
including notification, identification of final discharge point, and all required
components of effluent monitoring, and environmental effects monitoring (EEM)

Approval of MDMER Emergency Response Plan

Approval to Interfere with Navigation Transport Canada

License to Store, Manufacture, or Handle Explosives (Magazine License) Natural Resources Canada

1.4.3 Applicable P olicies, Guidelines, and Resources

In addition to the Federal EIS Guidelines (Appendix 1A) and the Provincial EIS Guidelines (Appendix 1B),
the EIS preparation also considered other guidance documents prepared by IAAC and the federal
government, including:

1 Various Health Canada guidance was consulted in considering the effects of water and air quality and

noise on Indigenous health including:

- Useful Information for Environmental Assessments (Health Canada 2010)

- Guidance for Evaluating Human Health Impacts in Environmental Assessment: Human Health
Risk Assessment (Health Canada 2019)

- Guidance for Evaluating Human Health Impacts in Environmental Assessment: Country Foods
(Health Canada 2018)

- Guidance for Evaluating Human Health Impacts in Environmental Assessment: Noise (Health
Canada 2017)
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- Guidance for Evaluating Human Health Impacts in Environmental Assessment: Air Quality
(Health Canada 2016a)

- Guidance for Evaluating Human Health Impacts in Environmental Assessment: Drinking and
Recreational Water Quality (Health Canada 2016b)

1 Technical Guidance for Assessing Physical and Cultural Heritage or any Structure, Site or Thing that
is of Historical, Archaeological, Paleontological or Architectural Significance under the Canadian
Environmental Assessment Act, 2012 (CEA Agency 2015a) was consulted with respect to the
consideration of effects on heritage and culture

1 Technical Guidance for Assessing the Current Use of Lands and Resources for Traditional Purposes
under the Canadian Environmental Assessment Act, 2012 (CEA Agency 2016a) was consulted with
respect to the consideration of effects on Indigenous Peoples

1 The Operational Policy Statement, Addr essing fiPurpose of o and AAlternat|
Canadian Environmental Assessment Act, 2012 (CEA Agency 2015b) was consulted with respect to
the assessment of Project alternatives (Section 2.9)

1 The Operational Policy Statement, Assessing Cumulative Environmental Effects under the Canadian
Environmental Assessment Act, 2012 (CEA Agency 2016b) was taken into consideration during the
development of the cumulative effects assessment scope and methods

1 The Operational Policy Statement, Determining Whether a Designated Project is Likely to Cause
Significant Environmental Effects under the Canadian Environmental Assessment Act, 2012 (CEA
Agency 2015c) was considered in defining criteria or established thresholds for determining the
significance of residual adverse environmental effects

The IAA came into effect on August 28, 2019, and while this Project remains under CEAA 2012, new
guidance documents related to the IAA were also reviewed and considered as appropriate for this EIS.
Additional policies, guidelines and resources considered in the assessment of specific environmental
components are referenced in Chapters 5 to 21.

Other pertinent guidance that influenced the EA process with respect to Indigenous engagement include:

1 Aboriginal Consultation and Accommodation - Updated Guidelines for Federal Officials to Fulfill the
Duty to Consult (Aboriginal Affairs and Northern Development Canada 2011)

1 Considering Aboriginal Traditional Knowledge in Environmental Assessments Conducted Under the
Canadian Environmental Assessment Act, 2012 (CEA Agency 2015d)

1 The Government of N L GAboriginal Consultation Policy on Land and Resource Development
Decisions (Government of NL 2013)

1.4.4 Non-Governmental Participants in the Envir  onmental Assessment

Other non-governmental participants involved in the EA include Indigenous groups, local communities,
stakeholders, and the general public. Indigenous, community and stakeholder engagement is described
in detail in Chapter 3 (Regulatory, Indigenous and Stakeholder Consultation and Engagement). In
addition to the engagement activities that are being conducted by Marathon, Indigenous groups,
stakeholders, and the general public have been provided opportunities to review and comment on the
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Project Description and the draft Guidelines and will also have the opportunity to comment on the EIS and
the draft EA Report to be prepared by IAAC.

Under CEAA 2012, a proponent is required to identify potential project-related environmental effects. With
respect to effects on Indigenous groups in Canada, subsection 5(1)(c) of CEAA 2012 requires that the
environmental assessment consider:

(c) with respect to Aboriginal peoples, an effect occurring in Canada of any
change that may be caused to the environment on:

- (i) health and socio-economic conditions,

- (ii) physical and cultural heritage,

- (iii) the current use of lands and resources for traditional
purposes, or

- (iv) any structure, site or thing that is of historical,
archaeol ogical, pal eontol ogi cal or architectur

Subsection 19(3) of CEAA 2012 also indicates that community knowledge and Indigenous traditional
knowledge may be considered. As described further in Chapter 3, Marathon has engaged with both the
Qalipu and Miawpukek First Nations. Additional information on these Indigenous groups on the Island of
Newfoundland is provided in Chapter 17 (Indigenous Groups). Marathon has also engaged with local
town councils, outfitters and environmental organizations.

1.4.5 Other Registrations

No other registrations pursuant to the NL Environmental Assessment Regulations have been previously
submitted in relation to this Project or are planned to be submitted in the future as a result of this Project.
Environmental assessment registrations previously submitted in relation to past and on-going exploration
activities are not considered a part of the currently proposed Project.
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2.0 PROJECT DESCRI PTI ON

This chapter describes the infrastructure and construction, operation, and decommissioning, rehabilitation

and closure activities that comprise the Project. These form the basis for the environmental assessment

(EA), defining the design parameters and scope that inform the evaluation of potential effects on valued

components (VCs). This chapter also includes a summary of changes to the Project since it was originally
proposed; an overview of Marathonds overall environmen:
Project; and an analysis of alternatives, including alternatives to the Project and alternative means of

carrying out the Project.

Additional information related to this Chapter is provided in the following appendices:

1 Appendix 2A T Water Management Plan

1 Appendix 2B i Prefeasibility Study for Tailings Disposal at the Valentine Gold Project
1 Appendix 2C i Pre-feasibility Geotechnical Investigation: Marathon & Leprechaun Pits
1 Appendix 2D i Stream Crossings Along Access Road

1 Appendix 2E 1 Site Photographs

2.

1 CHANGES TO THE PROJECT SINCE ORIGINALLY PROPOSED

As part of the planning phase for the Project, aspects of the Project concept and engineering design have
been modified, refined, and adapted in response to feedback during consultation and engagement and to
reduce potential adverse effects. These changes have been made during the Project Pre-Feasibility
Study (Ausenco 2020) and in consideration of discussions with regulators, stakeholders and Indigenous
groups, and in response to input received during public, Indigenous and regulatory review of the
Environmental Assessment Registration/Project Description Valentine Gold Project, Newfoundland and
Labrador (Marathon Gold 2019) and the Federal EIS Guidelines (Appendix 1A) and Provincial EIS
Guidelines (Appendix 1B).

Throughout the consultation and engagement program (see Chapter 3), Marathon has actively responded
to feedback, and has incorporated this feedback into the Project design so as to improve the overall
Project, and alleviate or reduce Indigenous, stakeholder, public and regulatory concerns. The following
substantive Project design changes have been made since submission of the Environmental Assessment
Registration/Project Description (Marathon Gold 2019) in April 2019:

1 The heap leach process and associated infrastructure are no longer part of the proposed Project
scope

1 The Tailings Management Facility (TMF) has been relocated to avoid known fish habitat and to be
downstream of the Victoria Dam and Reservoir

1 The tailings deposition method has changed from a conventional slurry to thickened tailings

1 Following operation Year 9, all remaining tailings produced from the milling process will be deposited
into the mined-out Leprechaun pit instead of to the TMF

1 Mining of the Victory deposit and Sprite deposit is no longer part of the proposed Project scope
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Ore stockpiles have been added due to the removal of the heap leach process

September 2020
l
l
of potentially economical resources
l
il

Locations of topsoil and overburden stockpiles have been identified on the site plan

Table 2.1 describes key refinements made to the Project and provides a summary of resulting benefits to
the environment, Indigenous groups and stakeholders. Section 2.11 (Alternative Means of Carrying out
the Project) provides more detail on the below and provides rationale for rejecting and selecting
alternatives.

Table 2.1

Key Refinements

Originally Proposed
Project Design?

Revised Project Design

Benefits to the Environment,
Indigenous Groups and Stakeholders

Heap Leach Process and Infrastructure

Heap leach process was
proposed to extract gold
from low-grade ore.
Crushed, low-grade ore
would be stacked on a
large, lined pad, and a
weak cyanide solution
pumped through perforated
pipes laid within the ore
material. The solution
would collect gold by
draining through the ore,
then the solution (now
containing gold) would be
collected by the drainage
pipe system at the bottom
of the pile, above a double-
lined containment system.
The solution would then be
sent to a leach reactor
system, then to the elution
circuit in the process plant
for gold extraction and
carbon / solution recycling.

The heap leach process and associated
infrastructure (heap leach pad, heap
leach crusher and crusher pad, conveyor
| stacker system, heap leach solution
ponds, and carbon in circuit process
infrastructure) are no longer part of the
Project plan. Cyanide use will now be
entirely enclosed within the process plant
in a conventional gold process circuit.

With removal of the heap leach process,
most of the low-grade ore that would
have been processed via heap leach will
now be stockpiled and processed within
the milling process later in the mine life.
A relatively small percentage of the
lowest grades may not be processed at
all and will end up mixed in with waste
rock. Ultimately, this percentage will
depend on a number of factors, including
market prices for gold and operating
costs at any stage of the mine life.

Reduces the overall project footprint.
Eliminates the open-air cyanide
component of the project, thereby
eliminating the risk of a leak or
release of the weak cyanide solution
from the heap leach pad
containment system, or the solution
ponds.

1  Substantially reduces the amount of
cyanide needed for processing over
the life of the project, thereby
reducing risks associated with
cyanide transportation and storage.

E |

Tailings Management Facil

ity Location

The proposed TMF was to
be located to the east of
Leprechaun Pit, up-
gradient of Victoria Dam
and Reservoir, and would
take in a small pond and
stream in the central area
of the site.

A detailed siting/location assessment for
the TMF was completed as part of the
PFS, which assessed a total of 14
potential locations up to 12 km from the
previous TMF location. After reviewing
the environmental, engineering and
economic factors of the potential
locations, the TMF was relocated to the
north of its originally proposed location.
The updated TMF footprint avoids fish-

bearing and/or navigable waterbodies.

Reduces adverse effects on fish and
fish habitat.

1 Eliminates potential interaction and
risks associated with the Victoria
Dam and Victoria Lake Reservoir.
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Table 2.1 Key Refinements

Originally Proposed
Project Design?

Revised Project Design

Benefits to the Environment,
Indigenous Groups and Stakeholders

Tailings Deposition Type

Tailings were to be
pumped / piped to the TMF
and deposited as a
conventional slurry, at
approximately 45% solids
by weight.

Based on engineering assessment of the
tailings properties and tailings delivery
system, it was determined that tailings
could be pumped/piped and deposited in
the TMF as a thickened tailings, at
approximately 65% solids by weight.

1 Increases water recycling at the mill
prior to tailings discharge to the
TMF.

1 Increases tailings stability within the
TMF and therefore decreased dam
height. Also reduces the risk of TMF
failure due to piping in the dam or
tailings liquefaction.

1 Substantially reduces water storage
within the tailings impoundment
(storage component of the TMF),
thereby reducing risk of a TMF
failure due to piping or overtopping.

1 Reduces tailings effluent (water),
improving the general water quality
within the TMF as direct precipitation
acts to dilute.

T Reduces water within the TMF,
decreasing the risk of groundwater
infiltration, and reduces the potential
inundation area (the area impacted
by tailings and/or water) in the
unlikely event of a dam failure.

1 Increases the deposited density of
the tailings, which should improve
settlement with time and aid in mine
rehabilitation and closure, as well as
the longer term, post-closure stability
of the facility.

In-Pit Tailings Deposition

All tailings produced from
the Project were to be
deposited within the TMF.

Based on a revised mine production plan,
the Leprechaun open pit will be mine out
by Year 9 allowing for tailings to be

deposited into the exhausted Leprechaun

pit.

1 Reduces the footprint of the TMF as
well as the required height of dams
required for tailings storage.

1 Reduces dam heights resulting in
improved stability and a reduction in
risk of instability during operation
and post-closure of the mine.

1 Reduces the risk and extent of
potential inundation in the unlikely
event of a dam failure at the TMF.

i  Tailings deposited within the
exhausted open pit do not pose a
risk of release due to dam failure.

1 The size of the Leprechaun open pit
provides additional storage volume
in the event that additional tailings
are generated by the Project.
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Table 2.1

Key Refinements

Originally Proposed
Project Design?

Revised Project Design

Benefits to the Environment,
Indigenous Groups and Stakeholders

Victory Deposit and Sprite

Deposit

The Victory deposit, a
relatively small deposit
based on exploration
completed to date, located
5.5 km northeast of the
Marathon deposit, was to
be mined. The Sprite
deposit was also identified
as a potential part of the
Project scope.

Based on regulatory consultation,
ongoing exploration activities and further
environmental and engineering
assessment, mining is no longer
proposed for the Victory deposit nor for
the Sprite deposit.

1 Reduces the overall footprint of the

Project with the removal of the
proposed open pit and waste rock
pile.

1  Eliminates drilling, blasting, and

loading activities at the Victory
deposit and the Sprite deposit.

1 Eliminates haul truck activity

between the Victory deposit and the
Sprite deposit and the ore pad / mill
area.

1  As per consultation with the Wildlife

Division of the NL Department of
Forestry, Fisheries and Agriculture
(NLDFFA), the elimination of mining
at the Victory deposit avoids having
activity on both
Buchans herd caribou migration
path, and therefore may reduce
potential impacts, and provide a
greater zone for migrating caribou to
move past the Project.

Process Plant Location

The process plant area
was to be located
immediately to the south of
Marathon pit.

The original process plant location has
been impacted by the change in location

of the TMF and associated infrastructure.

Based on re-assessment of
environmental and engineering
considerations for the process plant, it
has been relocated further west /
southwest of its originally proposed
location.

1 Reduces potential effects on

caribou, by increasing the distance
between the process plant area (and
its associated noise, light emissions,
and activity) and the primary caribou
migration path.

Waste Rock Piles

Four waste rock piles were
originally proposed: two
adjacent to Leprechaun pit
(to the northwest and
southeast of the pit); one
immediately west of
Marathon pit; and one to
the north of Victory pit.

As noted above, the waste rock pile
associated with the Victory deposit has
been eliminated, and the remaining
waste rock piles redesigned with only
one for each pit.

1 Reduces the overall footprint of the

Project.

1 Redesigned to avoid fish habitat and

to reduce effects to water balance
within sub-watersheds.

1 Pile design now considers aesthetic

features for closure (revegetation).

1 Note that current designs include

ditching and ponds to manage and
treat water runoff prior to release.
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Table 2.1

Key Refinements

Originally Proposed
Project Design?

Revised Project Design

Benefits to the Environment,
Indigenous Groups and Stakeholders

Ore Stockpiles

A run-of-mine (ROM) pad
was to be used to stockpile
low- and high-grade ore
destined for the heap leach
and process plant circuits,
respectively.

Removing the heap leach process
reduced the size of the ROM pad,
however, it necessitated the addition of
small low-grade ore stockpiles and a
high-grade ore stockpile to manage ore
materials during mine operation.

1 Reduces the overall footprint of the

Project 7 the reduction in footprint
associated with the removal of the
heap leach infrastructure is
significantly larger than the added
stockpiles.

1  The stockpiles added are temporary

as the materials will be processed in
the mill; therefore, the stockpile
areas can be completely
rehabilitated after use, whereas the
heap leach pile would have simply
been covered and revegetated.

Topsoil and Overburden Stockpiles

The topsoil and
overburden stockpiles
were described however,
their locations had not
been determined.

Organics and overburden stockpiles have
been added to the Project site plan.

Stockpile footprints shown on the site
plan represent the maximum storage that
would be required for all organic and
overburden over the life of mine. Actual
footprints will be smaller, as portions of
the overburden material will be used in
site construction. In addition, progressive
rehabilitation of waste rock piles and
other areas of the site during operation
will further reduce actual storage
requirements.

1 Topsoil and overburden materials

will be stockpiled for use in
progressive rehabilitation and future
site closure rehabilitation.

Note:

1The originally

engineering

and

proposed

which is considered the initial, high-level engineering and economic assessmentofami ni n g
c 0 n c e/ ProjecDexcripioa sulpnitteddn Aprin20Ma r g

overall project

desi gn Sepmembed2018 @relimmarydEcoamnic pssasimend (PEAM a

project d6s -ldvad as

Project design is an iterative process, with refinements made throughout the EA process, resulting in the

designs and configurations presented in the EIS. As part of the normal engineering progression for mining
projects, and in consideration of input from regulators, Indigenous groups and stakeholder, Project design
optimizations may occur as detailed design proceeds.

2.2 SUMMARY OF PROJECT DEVELOPMENT AND PHASES

The Project is in the Central Uplands of Newfoundland, at the northeast of Victoria Lake Reservoir, which
is a hydroelectric reservoir. The Project Area is characterized by gentle to moderately steep hilly terrain,
with several small ponds and a northeast trending ridge crossed by ephemeral streams (Figure 2-1).
Mar at honds Miner al L commrises ¥l sontijguobseninérd? licenges, fort ajjaddholding
of approximately 240 km?, and includes four identified gold deposits: Leprechaun, Marathon, Sprite and
Victory, as well as several other early-stage gold prospects. The collective deposits and occurrences are

m
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located within a 20 km long northeast trending zone (Figure 2-2). Further information on the geological
formation of the deposits is provided in Section 2.3.1.

The updated Project scope includes mining the Leprechaun deposit and Marathon deposit. The Victory
deposit was originally included in the Project description; however, the deposit as currently delineated is
small and Marathon has decided against mining the Victory deposit, in part to reduce potential adverse
effects on caribou. The Sprite deposit was also identified as a potential part of the Project scope;
however, exploration work conducted to date has not identified sufficient resources to be considered a
viable deposit. Therefore, it has been removed from the Project scope.

_w

Figure 2-1  Project Area (looking southwest towards Leprechaun Pit area)
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Figure 2-2  Geology and Deposits in the Vicinity of the Valentine Gold Project

The Project will consist primarily of open pits, waste rock piles, crushing and stockpiling areas,
conventional milling and processing facilities, a TMF, and supporting infrastructure. Other Project
components and activities that are associated with the primary mining, milling, and processing activities

515001

include site and haul road construction and maintenance, mine waste rock management, electrical power

supply and distribution, process and potable water supply and distribution, site-wide stormwater and
effluent management, treatment, and discharge (Water Management Plan, Appendix 2A), fuel storage
and fueling stations, mine and plant workshops and services, administrative office, personnel
accommodations and lunchrooms, and security.

Construction of the Project is expected to take place over a period of 16 to 20 months, followed by an
estimated operational life of 12 years. The Project will operate 24 hours a day, seven days a week on a

12-hr shift basis. Rehabilitation and closure planning is a requirement under the NL Mining Act. A plan will

be developed as part of the EA and permitting process and will describe the methods to restore the site

to

as close to pre-development conditions as practicable or to a suitable condition for an alternate use upon

Project closure.

It is anticipated that most materials, equipment, and supplies will be brought to the Project site by road

from larger communities such as Grand Falls-Windsor and Gander, and ultimately via the Marine Atlantic-

m
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operated ferry which connects North Sydney, Nova Scotia (NS) with Port-aux-Basques on the west coast
of the Island, approximately 540 km distance by road from the Project, or by ferry to Argentia, NL,
approximately 480 km by road. Smaller ports in closer proximity to the Project (South Brook, Botwood and
Lewisporte) will be considered as Project planning proceeds. The Project is located approximately 210
km from the airport in Gander and approximately 320 km by road from the airport in Deer Lake.

The mine site is accessed by an existing public access road that extends south from Millertown

approximately 88 km to Mar at Accessdosthe enixd sgetisifrangthee x pl or at i on

northeast side of the property via the existing access road. Future site access will be via a main security
gate near the process plant. Marathon will upgrade and maintain the access road from a turnoff
approximately 8 km southwest of Millertown to the mine site, a distance of approximately 76 km. The
component of the access road that will be a part of the Project commences southwest of the Exploits
River Bridge, just below the Millertown Dam on Red Indian Lake. The Town of Millertown is situated
approximately 6 km off the Buchans Highway, which provides reliable road access to the Trans-Canada
Highway, transecting the Island of Newfoundland from east to west and connecting the major populated
centres, airports and seaports.

This Project is anticipated to create over 19,000 full-time equivalents (FTE) of total employment (direct,
indirect, and induced) with nearly 11,000 FTEs in NL. This equates to approximately $1.3 billion in income
to works and business in Canada including $750 million to workers and business in NL. The Project will
also generate $292 million in revenue to the federal government, and almost $400 million ($27 million
annually) of incremental revenues to the treasury of NL (Strategic Concepts 2020). Overall, this Project
devel opment and operation is consistent with the
and encourage the growth of the mining industry in the province as detailed in their Mining the Future

2030 plan, and summarized in Section 2.9.

2.2.1 Site Layout

The overall site plan (Figure 2-3) shows the major Project facilities, including the open pits, TMF, waste
rock piles, polishing pond, mine services, access road, accommodations camp, and water treatment
plant. Figure 2-4 is a 3-dimensional visual rendering of the process plant area, with other site
infrastructure in the background.

Note that the Project components were sited to avoid fish habitat to the extent practicable. In particular,
the site plan was developed to avoid the deposition of mine waste in fish-bearing waters. During detailed
design, the location of watercourses will be verified with results of ground-truthing and final siting of
components will be adjusted as needed.
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Access to the facility is from the southeast side of the mine site from the existing access road. Main
access will be via a security gate. An additional gated site road will branch off the access road to the
explosives storage area. The process plant is located between the Marathon and Leprechaun deposits,
south of Valentine Lake. This location is primarily dictated by the location of the TMF, which is positioned
to avoid overlap with fish and fish habitat, and potential interaction with the Victoria Dam (see Appendix
2B).

Development of the site layout took into consideration numerous factors that affected the location and
design of the major mine components as detailed in the Project Alternatives section (Section 2.11).

2.2.2 Construction Phase Overview

Following release from EA and issuance of regulatory permits and authorizations, Project construction is
anticipated to begin in late 2021 with upgrading the access road, constructing site roads, removing
vegetation for site infrastructure, and pre-stripping the open pits. Civil earthworks including for the TMF,
foundations and subsurface utilities, and mill and infrastructure construction will occur over a 16 to 20 -
month period, with commissioning and start-up anticipated for mid-2023.

2.2.3 Operation Phase Overview

Standard surface mining techniques will be used to mine material from the Marathon and Leprechaun
open pits, including blasting, loading, hauling ore from the pit to the mill or stockpiles, processing ore,
tailings deposition, hauling and placement of waste rock on the waste rock piles, and phased
development of the TMF dams. Both the Marathon pit and the Leprechaun pit will be mined
simultaneously, with blasting occurring on alternating days. The final layout plans for the open pits are
illustrated in Figure 2-5 and Figure 2-6, respectively. Progressive rehabilitation will be conducted during
operation as further described in Section 2.6.2. Note that Figure 2-6 shows the Leprechaun waste rock
pile overprinting water management infrastructure. During summer 2020 field work, it was determined that
the NL 1:50,000 mapping contains an error in relation to the extent of Stream VIC-15, which extends
eastward approximately 200 m farther than mapped. The Leprechaun waste rock pile has been adjusted
to avoid this fish habitat, however, the design of the water management infrastructure design could not be
updated in time for the EIS submission. The water management design will be updated as part of the
Feasibility Study that is scheduled to be completed in early 2021.

For the first three years of operation, ore will be processed through the mill where it will be crushed, milled
and processed through gravity and cyanidation processes to recover the gold. Initially, 6,800 t of ore will
be processed daily, with this quantity anticipated to increase to 11,000 tonnes per day (tpd) in Year 4
through the addition of the flotation process. Tailings will be treated to remove cyanide prior to disposal in
an engineered TMF. Gold doré will be shipped from site to market in secured trucks.
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2.2.4 Closure Phase Overview

Once mining has ceased, site buildings and infrastructure will be dismantled and removed, sedimentation
ponds will be breached (following water quality testing for regulatory compliance) and graded to
reestablish drainage patterns, and disturbed areas will be graded, covered with overburden and organic
materials, and seeded to promote natural revegetation. The open pits will be flooded with surface water
runoff, precipitation and groundwater seepage, with excess site contact water directed to the pits where
practicable to expedite this process. The site will be rehabilitated to as close to pre-development
conditions as practicable, or to a suitable condition for an alternate use upon Project closure. The
Rehabilitation and Closure Plan will detail methods to be used for progressive and closure rehabilitation
and post-closure monitoring.

2.2.5 Occupational Health and Safety

Marathon is developing a Corporate Health and Safety Management System, including a comprehensive
Occupational Health and Safety Program with safe work policies, procedures and practices, to be

implemented prior to Project construction. In addition to adhering to legislated occupational health and

safety requirements in compliance with the NL Occupational Health and Safety Act and Occupational

Health and Safety Regulations, 2012, Mar at hondés Occupational Heal th and
for safe work policies, procedures and practices covering construction, excavation and demolition,

excavation, rock crushing, general blasting, fire prevention and control, general mining matters,

explosives and blasting operations, and open cut workings in mining operations.

Marathon is committed to preventing incidents and accidents and reducing health and safety risks by
implementing best practices, including the following:

1 Actively identifying and addressing hazardous conditions and health and safety risks

1 Conducting mandatory site orientations for employees, contractors/consultants and visitors, and
providing specialized safety training, as applicable

1 Providing adequate supplies of personal protective equipment (PPE) appropriate to the task

Incentivizing near miss reporting

1 Developing, measuring and reporting on Key Performance Indicators (KPIs) that include both leading
and lagging indicators

1 Focusing on continuous improvement

==

The program will also include industry standard elements, such as maintaining and supporting the
Occupational Health and Safety Committee; incident reporting and investigation including determining the
root cause and identifying and implementing corrective actions; conducting internal audits and regular
workplace inspections; appropriate use of PPE; and requiring daily toolbox talks and mandatory pre-job
safety checklists.
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2.2.6 Project Schedule

Construction of the Project is expected to take place over a period of 16 to 20 months as generally shown
in Table 2.2. A summary of Project activities and anticipated schedule is presented in Tables 2.2 and 2.3
below. These timelines have been developed using assumptions and best estimates for various
components of Project development (e.g., EA duration, permitting timelines), construction, operation and
closure. The schedule is subject to change / revision as the Project advances.

Initial construction activities (e.g., site preparation and earthworks, transportation along access road) are
anticipated to begin in 2021, while others (e.g., construction of infrastructure, mining, water management)
are scheduled to begin in 2022. Ore milling and processing are anticipated to occur from 2023 through
2034. Project construction would be followed by an estimated operational life of 12 years, including nine
years of pit operations, plus three years of processing stockpiled ore materials. The Project will operate
24 hours per day, seven days a week, on a 12-hr shift basis. The Project schedule up to and including
commencement of operation is shown in Table 2.3, and preliminary life of mine! schedule shown in Table
2.10. Anticipated timeframes, frequencies and durations of main Project activities are summarized in
Table 2.4.

1 The time in which, through the employment of the available capital, the ore reserves, or such reasonable extension
of the ore reserves as conservative geological analysis may justify, will be extracted.
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Table 2.2 Estimated Project Development Schedule
i 2020 2021 2022 2023
ctivity Qi Q2 Q3 Q4 Q1 Q2 Q3 Q4 Qi1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

Regulator, Indigenocus &
Stakeholder Engagement

EA Process

Engineering and Supporting
Studies

Early Permits & Approvals

Federal, Provincial Permits &
Approvals

Operational, Environmental
Management & Monitoring
Plans

Clearing, Site Access & Site
Roads

Civil Earthworks, Pit Pre-
Stripping

Foundations & Subsurface
Utilities

TMF Earthworks & Pit
Development

Mill & Infrastructure
Construction

Commiissioning & Start-Up

Mine & Mill Operation
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Table 2.3 Estimated Project Schedule

2023
2025
2027
2029
2030
2031
2032
2033
2035
2034
2037
203%

2026

Activity §

2021

Regulator, Indigenous &
Stakehaolder Engagement

EA Process

Engineering and Supporting
Studies

Federal, Provincial Permits &
Approvals

Project Construction

Mine and Mill Operation

Closure and Rehabilitation

Post-Closure Monitoring
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Table 2.4
Activities

Anticipated Timeframes, Frequencies and Durations of Main Project

Project Activity

Anticipated Timeframe, Frequency, Duration

Mine Site Preparation and Earthworks 1 Approximately 9-month period commencing late 2021 through

Clearing and cutting of vegetation, removal 2022 (Y-1), and again in 2026 (Y4) (haul road relocation)

of organic materials, development of roads 1  Year-round; avoiding breeding bird season for clearing and

and excavation, preparation of excavation cutting of vegetation, where feasible

bases within the mine site, grading for

infrastructure construction, earthworks for

open pits

Construction, Installation and 1 Commencing 2022 (Y-1) through 2023 (Y1)

Commissioning of Infrastructure and 1 Year-round, continual for approximately 18-month period

Equipment (overlapping activities as shown on Table 2-2):

Placement of concrete foundations - Foundations and subsurface utilities: 6 months

construction of buildings and infrastructure, - TMF earthworks: 12 months

installation of water control structures - Mill and infrastructure construction: 15 months

installation and commissioning of utilities - Commissioning and start-up: 6 months

on-site

Transportation along Access Road 1 Commencing with construction in late 2021, continuing through
2036 (Y14) (closure and rehabilitation) and beyond (post-
closure and long-term monitoring)

1  Year-round, continual throughout life of Project; sporadic during

post-closure monitoring (2037 and beyond)

Open Pit Mining 1 Commencing in 2022 (Y-1) through 2031 (Y9)

Blasting, excavation and haulage of rock ' Year-round, continual

from the open pits

Ore Milling and Processing 1 Commencing in 2023 (Y1) through mid-2026 (Y4) for Phase 1,

Ore excavated from the open pits is 2026 (Y4) through 2034 (Y12) for Phase 2

crushed and processed to extract gold via | 1 Year-round, continual

gravity/leach (Phase 1) or

gravity/flotation/leach (Phase 2) processes

Tailings Management Facility (TMF) 1 Commencing in 2023 (Y1) through 2031 (Y9) (to engineered

Operations TMF) and 2032 (Y10) through 2034 (Y12) (to exhausted

Process waste (tailings) are pumped to the Leprechaun Pit) -

engineered TMF, then to exhausted ' Year-round, continual

Leprechaun Pit

Water Management 1 Commencing in 2022 (Y-1) through 2036 (Y14) (closure and

Site contact water and process effluent rehabilitation), possibly longer if required post-closure to allow

managed on site and reused (where water quality to improve

practicable) or treated prior to discharge to | T~ Year-round, continual

environment

Operation of Utilities, Infrastructure and | T~ Commencing as applicable in 2021 and 2022 (Y-1), extending

Other Facilities through 2036 (Y14) (end of closu_re _rehabilitation) and beyond

c d site buildi ion: vehicl (post-closure and long-term monitoring)

amp and site buildings operation; vehicle 1  Year-round, continual (as applicable)

maintenance facilities; explosives storage;
access road and site roads maintenance
and site snow clearing; power and telecom

supply; fuel supply

m
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Table 2.4 Anticipated Timeframes, Frequencies and Durations of Main Project

Activities
Project Activity Anticipated Timeframe, Frequency, Duration
Progressive Rehabilitation 1 Sporadically throughout the life of the Project, as use of
Demolishing and rehabilitating construction individual components / infrastructure ceases (e.g., TMF

decommissioning commencing in 2031 (Y9) when tailings
disposal moves to mined-out Leprechaun Pit)

1 May be any time of year, seasonally where appropriate (e.g.,
revegetation)

or exploration -related infrastructure;
grading and revegetating completed
tailings areas (where practicable); erosion
stabilization and re-vegetation of completed
waste rock piles; infilling or flooding of
exhausted mining areas; completing re-
vegetation studies and trials

Closure Rehabilitation Commencing in 2035 (Y13) through 2036 (Y14)

Year-round, seasonally where appropriate (e.g., revegetation)

= —a

Similar activities as for progressive
rehabilitation

Post-Closure and Long-Term Monitoring | 1 Commencing following closure rehabilitation in 2036 (Y14), with
anticipated duration of 6-10 years for post-closure monitoring,
may be shorter as major infrastructure (pits, TMF) will start
closure in 2031

1 Monitoring plans to be developed once design and operation
activities have been sufficiently advanced

1 Anticipate closing and rehabilitating some key components prior
to the end of the Project life

2.3 PROJECT COMPONENTS

The key Project components are shown in Figure 2-3 and further described below. An overview of the
construction activities associated with these Project components is provided in Section 2.4 and a general
description of operational aspects is provided in Section 2.5. Further, a preliminary Project schedule is
provided in Section 2.2.6.

The key components of Mdowsat honds Project are as

Open Pits

Waste Rock Piles

Topsoil and Overburden Stockpiles
Ore Stockpiles

Process Plant Facilities

- Crusher and Mill Feed Stockpile
- Grinding Circuit (Mill)

- Gravity Recovery Circuit and Intensive Cyanidation Reactor
- Flotation Circuit

- Carbon in Leach (CIL) Process
- Cyanide Destruction

m
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- Carbon Acid Wash, Elution, and Regeneration Circuit
- Electrowinning and Gold Room

- Reagent Storage

Tailings Management Facility (TMF)

Stormwater Management Infrastructure
Substation and Power Distribution

Other Plant Site Buildings

- Plant Administration, Workshop, and Warehouse
Laboratory

- Administration and Lunchroom

- Mine Services and Workshop

Security

Water Intake and Distribution

Water Treatment Plant

Plant Site Stormwater Pond and Sanitary Effluent
Roads

- Access Road to Site

- Plant Site Roads

- On Site Access and Haulage Roads

1 Fuel Storage and Fueling Stations

1 Accommodations Camp

1 Explosives Storage and Production

=A =4 =4 =4
1

=A =4 =4 =4

Marathon considered alternatives (e.g., locations, equipment, techniques, methods) for numerous Project
components and activities. These are detailed in the alternatives analysis (Section 2.11), which identifies
and describes alternative means of carrying out the Project and Project components, with consideration
of technical and economic feasibility, market conditions, regulatory factors, and socio-economic
implications that could affect the selection of the preferred alternative.

2.3.1 Open Pits
2.3.1.1 Gold Mineralization

The mine site is underlain by five major lithological units including, from northwest to southeast, the
Victoria Lake Supergroup (Tulkds Hill Volcanics and
the Rogerson Lake Conglomerate, the Victoria Lake Supergroup (metasedimentary, gabbroic and mafic

volcanic rocks) and the Red Cross Lake Intrusion (Figure 2-2).

The area hosts structurally controlled, orogenic gold deposits consisting of dominantly shallow southwest-
dipping, en-echelon stacked extensional and lesser shear parallel gold-bearing quartz-tourmaline-pyrite
veining and recently identified orthogonal quartz vein sets. The gold-bearing QTP-veining is hosted within
the Valentine Intrusive Suite as well as the Rogerson Lake Conglomerate. The Valentine Lake Intrusive
Suite constitutes an elongate northeast trending body of Upper Precambrian igneous rocks consisting of
dominantly fine to medium grained trondhjemite and quartz porphyry units with lesser aphanitic quartz
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porphyry, gabbro and minor pyroxenite units. The Silurian Rogerson Lake Conglomerate forms a narrow
linear unit extending NS-SW for 160 km through central Newfoundland, lies unconformably (overturned)
on the southeast margin of the Valentine Lake Intrusive Suite, and is interpreted to have in-filled a fault
bounded paleo-topographic depression. An unsorted, pebble- to cobble-sized, polymictic conglomerate
dominates the unit.

Five gold deposits and numerous gold prospects and occurrences at earlier stages of exploration have
been discovered to date. The Leprechaun, Marathon, Sprite, Berry and Victory gold deposits are the most
advanced within the property, with other gold prospects at the Frank, Rainbow, Triangle, Victoria Bridge,
Narrows, Victory SW, Victory NE and located intermittently proximal to the contact between the VLIC and
the Rogerson Lake Conglomerate.

All gold occurrences share similar general characteristics, where gold mineralisation is associated with
dominantly extensional and lesser shear parallel QTP veins hosted within trondhjemite and quartz
porphyry sub-units of the VLIC. The gold occurs within the quartz-tourmaline-pyrite veins with lesser
amounts in alteration selvages. The gold-bearing QTP veins have been observed over the 20-kilometre
strike length along the contact between the Valentine Lake Intrusive Suite and the Rogerson Lake
Conglomerate. Gold-bearing QTP veining is also exposed in the VLIC up to 500 and 1000 m from the
VLIC-conglomerate contact in the Steve Zone and Scott Zones, respectively.

The QTP veins occur as a variety of dominantly shallow southwest-dipping, en-echelon arrays orientated
at high angle to the regional penetrative L1, lesser steeply northwest dipping to subvertical veins parallel
the regional S1 shear fabric, and as localised zones of intense stockwork veining shown in Figures 2-7a
and 2-7b. In outcrop and trench exposures, the gold-bearing quartz-tourmaline-pyrite veins range from a
few millimetres and centimetres to metres in thickness, however, are typically 2 to 30 cm thick. Both
extensional and shear-parallel QTP veins, ranging up to 1.5 m thick, have been traced in trenched
outcrop exposure for over 280 m continuous strike length, although observed strike lengths in the range
of metres to decimetres is the norm.

The visible gold in QTP veining occurs as grains, ranging in size from <0.1 mm to 1-2 mm, hosted by
quartz, tourmaline masses, within and along the margins of pyrite, or associated with minor tellurides.
Highest gold grades are commonly associated with large (1-10 cm), euhedral and occasionally sub-
rounded cubic pyrite in QTP veining. In weathered surfaces, the gold is observed in limonite patches
derived from the weathering of pyrite. Other sporadically observed sulphides, in decreasing order of
abundance, include chalcopyrite, pyrrhotite, sphalerite and galena. These minerals form minor
components to the overall mineralisation.

The individual characteristics of mineralisation at the Marathon and Leprechaun deposits are described
below. The information in the following sections has been summarised from Murahwi (2015), Dunsworth
et al. (2017), and Capps and Dunsworth (2019).

Marathon Gold Deposit

The Marathon deposit is located 7 km northeast of the Leprechaun deposit and consists mainly of
shallow, southwest-dipping en-echelon stacked QTP gold veins that intrude dominantly into quartz-
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porphyry and lesser aphanitic quartz-porphyry and mafic dikes of the VLIC. The gold-bearing QTP veining
occurs up to 250 m to the northwest of the Valentine Lake Shear Zone. The Main Zone of gold-bearing
QTP veining forms a north-eastern trending sub-vertical mineralised corridor of intense QTP gold veining
that ranges between 50 to 200 m in width, occurs over a strike length of more than 1.5 km, and has been
drill-observed to a depth of over a 1,000 m.

A central core of intense QTP veins has been identified from drilling and is likely structurally controlled
(Dunsworth et al., 2017; Capps and Dunsworth, 2019). The zone forms an upright, elongate corridor
containing a lenticular series of shallow, SW-dipping, gold-bearing QTP veining and is open at depth.

Leprechaun Deposit

The Leprechaun deposit consists of QTP gold-bearing extensional and lesser shear-parallel veins that
intrude the variably sheared and fractured trondhjemite, as well as sheared mafic dikes of the VLIC.

Mineralisation at Leprechaun occurs over a strike length of over 900 m and has been identified in drilling
up to 400 m below surface, within a zone up to 400 m wide. The Main Zone contains most of the known
gold mineralisation at Leprechaun, hosted in trondhjemite and comprising of shallow-dipping extensional
QTP veins, as well as lesser steeply northwest-dipping shear parallel QTP veins. The dominant en-
echelon stacked, southwest-dipping extensional QTP veins occur at high angle to the penetrative regional
L1 stretching lineation, while the lesser shear parallel QTP-Au veins strike sub-parallel to slightly oblique
to the Valentine Lake Shear Zone (Dunsworth, 2011; Dunsworth et al. 2017; Lincoln et al., 2018).

Mineralisation at the Leprechaun deposit is hosted in three zones from west to east: the Hanging Wall,
Main, and Footwall zones (Lincoln et al., 2018) The Main Zone is open at depth and is constrained to the
southeast by the Valentine Lake Shear Zone. To the northwest, the Main Zone transitions to the Hanging
Wall Zone. A high-grade core exists within the Main Zone, bound by mafic dykes to the northwest and the
Rogerson Lake Conglomerate to the southeast, forming a lenticular body of dense QTP veining that is
open at depth.

The Hanging Wall Zone occurs transitionally west of the Main Zone and consists of a series of variably
shallow-dipping and stacked en-echelon extensional QTP tension gashes, as well as minor steeper-
dipping QTP veins that extend up to 350 m northwest into the hanging wall of the deposit. The vein
density and concentration of vein arrays increases toward the east, proximal to the Main Zone, and the
zone remains open to the northwest.

The Footwall Zone is a minor component of the Leprechaun deposit and comprises localised extensional
QTP veins that extend into the structurally underlying Rogerson Lake Conglomerate. Toward the
southern part of the deposit, the Main Zone appears to peel slightly further away from the fault contact
which spatially coincides with a marked increase in the volume of wide, discontinuous mafic dikes
observed near the contact in this area. The gold-bearing mineralising fluids appear to have locally
dammed up against, as well as occasionally breached and brecciated, the mafic dikes.

The QTP gold mineralisation occurs as visible gold grains, up to 2 mm in size, occurring in quartz and
along the margins as well as within tourmaline masses and pyrite.
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2.3.1.2 Pit Designs

The Project comprises two mining areas: the Leprechaun deposit in the southwest and the central
Marathon deposit. The open pit design and ultimate pit limits were developed using a pit optimization
process, and in compliance with the open cut workings in mining operations requirements of the
Occupational Health and Safety Regulations, 2012. The key parameters used in the pit optimization are

summarized as follows:

1 A mining block sizeof 6 mx6 mx6m

1 A breakeven economic cut-off grade of 0.33 g/t gold

1 Pit designs are configured on 6 m bench heights, with 8.1 m wide berms placed every three benches,
or triple benching. Bench face angles, and subsequent inter-ramp angles, are varied based on
prescribed geotechnical zones.

1 Bench face and inter-ramp slopes in defined zones are listed in Table 2.5 for Marathon and Table 2.6
for Leprechaun. Defined geotechnical zones are illustrated in Figure 2-8a and Figure 2-8b for

Marathon pit and Leprechaun pit, respectively (Terrane 2020, in Appendix 2C).

1 In-pit haul roads and geotechnical berms (25 m wide) are added to the pit designs and flatten the
inter-ramp slopes out to shallower overall slopes. Geotechnical berms are placed on 90 m vertical
spacing at Marathon, and 126 m vertical spacing at Leprechaun, wherever in-pit ramps are not

present.
Table 2.5 Marathon Bench Face and Inter-Ramp Angle Inputs
Domain Zone Bench Face Angle Inter-Ramp Angle Overall Slope*
(Figure 16-1) ) () ()
Overburden All 18 18.0 18.0
Southwest 7t09 75 54.3 45.0
Northwest (NW) and 1106 71 51.5 42.0

Southeast (SE)

*Qverall slope angles are inputs for pit optimisations only

Table 2.6 Leprechaun Bench Face and Inter-Ramp Angle Inputs
Domain Zone Bench Face Angle Inter-Ramp Angle Overall Slope*
(Figure 16-1) ) () ()
Overburden All 25 25.0 18.0
Southwest 5t06 65 47.4 40.0
NW and SE 1to4,7t09 75 54.3 46.0

*Qverall slope angles are inputs for pit optimisations only

m

2.25



VALENTINE GOLD PROJECT: ENVIRONMENTAL IMPACT STATEMENT

Project Description

September 2020
491803 492053 492303 492553 492803 493053 493303 493563
Table 1 - Design Sector
Slope Orientation
Design Sector Slope Orientation
Dip Direction (degrees)
5 N :
2 1. 136 2
3 3
2. 164
3. 194
4. 241
0 \'\‘\\ N
2 My o
2 i 5 273 2
K | 2
o ) ]
6. 316
7. 014
8. 071
8 8
§ 9. 105 %
3 3
Legend
E Design Sector Boundaries g
3 3
0 0
b4 10 m Topographic Contours B
Proposed Pit Contours
Marathon Pit Outiine"
777
" MARATHON GOLDCORP. [ I'] |
N N
o ]
ﬁ VALENTINE GOLD PROJECT PRE-FEASIBILITY E
GEOTECHNICAL INVESTIGATION
0 625 125 250 375 500 ) ) )
Meters Figure 16 - Design Sectors - Marathon Deposit
Scale 1:3,000
. Date: 02-07-20 Drawn By: AG
@® TERRANE
YT REV 0.0 Checked By: TLG sEOSCIENCE N
/—I 1. Marathon pre-feasibility open pit outline provided by Marathon (January 2020 NO. 19-0015-H Approved By: TLG www terranegeoscience.com g
3
491803 492063 492303 492553 492803 493053 493303 493563 ﬁ

Figure 2-8a Marathon Pit Slope Zones

2.26



VALENTINE GOLD PROJECT: ENVIRONMENTAL IMPACT STATEMENT

Project Description

September 2020
436089 486319 486569 486819 487069 487319
Table 1 - Design Sector
Slope Orientation
T =
g ) g
3 Design Sector | Slope Orientation 2
3 Dip Direction (degrees) | | 8
—
N 1. 188
2. 174
3. 234
4. 269
3 3 s
P 2 5 319 g
3 1 i
3 3
6. 357
4
9 7. 057
O 8. 113
B} 9. 155
< =
3 &
8 8
3 2
5.
Legend
e Disign Sector Boundaries .
7 e |0 1 Topographic Contours
—— Proposed Pit Contours
D Leprechaun Pit Out\me1
= 8. =
g — b
MARATHON GOLD CORP. | ']
VALENTINE GOLD PROJECT PRE-FEASIBILITY
GEOTECHNICAL INVESTIGATION
0 50 100 200 300 400 Figure 17 - Design Sectors - Leprechaun Deposit
Vieters
Seale 16,000 Dete: 02-07-20 Drawn By: AG .
TERRANE
otos REV 00 Checked By: TLG SEQSCIENCE INC
| 1. Leprechaun Pre-Feasibility open pit outling provided by Marathon (January 2020) | NO. 19-0015-H Approved By: TLG www.iermanegeescience.com 3
=
r
436089 486319 486569 486819 487069 487319 ﬁ

Figure 2-8b  Leprechaun Pit Slope Zones

2.27



VALENTINE GOLD PROJECT: ENVIRONMENTAL IMPACT STATEMENT

Project Description
September 2020

Ultimate pit limits are generally split up into phases or pushbacks over the mine life. Minimum pushback
distances of 50 m are maintained. The Marathon pit is split into three phases and has approximate
dimensions of 1,250 m southwest to northeast by 670 m southeast to northwest and a maximum depth of
270 m below current ground level. The pit phases are shown in plan in Figures 2-9 through 2-11, and in
section in Figure 2-12. The Leprechaun pit is split into three phases and has maximum approximate
dimensions of 1,010 m southwest to northeast by 660 m southeast to northwest, and a maximum depth of
285 m below current ground level. The pit phases are shown in plan in Figures 2-13 through 2-15, and in
section in Figure 2-16.
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Figure 2-9 Marathon Phase 1 Pit, M611
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Figure 2-10 Marathon Phase 2 Pit, M612
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Figure 2-11 Marathon Phase 3 Pit, M613
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Figure 2-12 Marathon Pit Designs, North-South Section
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Figure 2-13 Leprechaun Phase 1 Pit, L621
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Figure 2-14 Leprechaun Phase 2 Pit, L622
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Figure 2-15 Leprechaun Phase 3 Pit, L623
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Figure 2-16 Leprechaun Pit Designs, East-West Section
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Standard surface mining techniques (drill, blast, load, haul) will be used to create an open pit within each
of the two mining areas. Drilling will be conducted per optimized blast patterns with 6 m depths in ore, and
6 to 12 m depths in waste. Blasting activities will be carried out by a licensed blasting contractor. Haulage

of ore and waste rock will be carried out by 91-tonne haul trucks.

Two-way haul roads of 25 m width are designed within the pit. Haul road grades are limited to a maximum
of 10%. Pit access ramps are not designed for the last two benches of the pit bottom, on the assumption

that the bottom ramp segment will be removed using some form of retreat mining. The bottom two

ramped benches of the pit use one-way haul roads of 19 m width and 12% grade, since bench volumes

and traffic flow are reduced.

Mine haul roads external to the open pits are designed to haul ore and waste materials from the open pits
to the scheduled destinations. The mine haul roads are designed with the following key inputs:

1 30 m wide ex-pit haul roads that incorporate a dual-lane running width and berms on both edges of

the haul road

1 sized to handle 91-tonne payload rigid-frame haul trucks

1 8% maximum grade

2.3.2 Waste Rock Piles and Stockpiles

The Marathon pit and Leprechaun pit will each have an associated waste rock pile, topsoil and

overburden stockpiles, and a low-grade ore (LGO) stockpile. One high-grade ore (HGO) stockpile,

located between the two open pits, will be used to stockpile HGO from both Marathon pit and Leprechaun

pit. Volumes and capacities of these piles are noted in Table 2.7.

Table 2.7 Volumes and Capacities of Waste Rock Piles and Stockpiles
Project Component Volume Capacity
(m3) ®
Leprechaun Waste Rock Pile 68,100,000 138,300,000
Leprechaun LGO Stockpile 2,300,000 4,700,000
Leprechaun Overburden Pile 1 1,800,000 3,100,000
Leprechaun Overburden Pile 2 400,000 700,000
Leprechaun Topsoil Pile 100,000 200,000
Marathon Waste Rock Pile 71,500,000 145,200,000
Marathon LGO Stockpile 3,600,000 7,300,000
Marathon Overburden Pile 4,300,000 7,500,000
Marathon Topsoil Pile 150,000 300,000
HGO Stockpile 1,450,000 2,900,000

m
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2.3.2.1 Waste Rock Piles

Waste rock piles are shown on Figure 2-3. The Leprechaun waste rock pile is located southeast of the
Leprechaun pit. The Marathon waste rock pile is located northwest of the Marathon pit. As described in
the alternatives analysis (Section 2.11), these locations were selected based on a number of factors
including reducing potential effects to surface water resources, fish and fish habitat, and caribou
migration; topography; sterilization of potentially economic ore; and distance from the pits to the waste
rock piles. Waste disposal piles will be constructed according to design recommendations and assume a
final closure slope angle of 30°. To accomplish this, the waste rock piles will be constructed in single lifts
with a 35° face angle and a 6.1 m safety bench using bottom up construction.

Based on acid rock drainage (ARD) testing to date, waste rock has a low percentage of PAG (Potentially
Acid Generating) materials from the Marathon and Leprechaun pits, approximately 14% and less than
0.5%, respectively. Metal concentrations in leachates from humidity cells containing waste rock samples
are two to three orders of magnitude below Metal and Diamond Mining Effluent Regulations (MDMER)
discharge limits. Moderate leaching potential was conservatively determined for Al, P, Cu, Hg, Se, and Zn
based on the exceedances of the respective long-term Canadian Water Quality Guidelines (CWQG) for
protection of Freshwater Aquatic Life (FAL) in the leachates from waste rock. Further testing and
modelling work are ongoing to confirm the initial results. Where waste rock will be used for site
earthworks and grading during construction and operational development, necessary test work will be
conducted to prevent PAG materials from being used in construction.

2.3.2.2 Topsoil and Overburden Stockpiles

As the open pits are expanded during operation, topsoil and overburden materials will be excavated and
require storage until future use for rehabilitation activities. The topsoil and overburden stockpiles are
located adjacent to the each of the open pits as shown on Figures 2-5 and 2-6. The locations were
selected based on options described in Section 2.11. These stockpiles have been designed to
accommodate the entire volume of materials from the open pit areas, which is considered conservative as
it is expected that some of the overburden materials will be used in site construction and early
progressive rehabilitation.

Similarly, for general site construction and development where excess topsoil and overburden materials

must be stockpiled for future site rehabilitation, these materials may be windrowed along linear corridors

(e.g., road, pipelines), or stored in relatively small stockpiles around the site and in close proximity to

where these materials willbere-usedor wi t hi nobhprohusér eff maj or mine ¢ omj
TMF, waste rock piles) where they can be reclaimed for progressive rehabilitation prior to the component

being expanded.

Some topsoil and overburden materials will be excavated as major mine components (pits, TMF, waste
rock piles) are expanded during operation and used directly for progressive rehabilitation activities (e.g.,
waste rock pile progressive rehabilitation). This will eliminate double handling of these materials and the
need to stockpile them until they are required.
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Marathon will develop a detailed material balance for all mined (pit) materials and materials to be
excavated for general site development, incorporating strategic planning with respect to the handling,
storage and re-use of waste materials for construction, progressive rehabilitation, or longer-term storage
for final rehabilitation. This material balance will reduce the Project footprint and re-handling of materials,
while increasing the progressive rehabilitation opportunities related to waste rock piles and other areas of
the site.

Overburden stockpiles (glacial till and topsoil) will be developed using 3 (horizontal) to 1 (vertical) slope
construction (3:1), with a 4 to 5 m horizontal berm at 5 m elevation increments. This geometry will reduce
erosion and help to support temporary vegetation that will further reduce erosion and prevent dust
generation from the stockpile.

Organics stockpiles are generally limited to approximately 4 to 5 m in total height with relatively flat side
slopes i often 4 or 5 (horizontal) to 1 (vertical) (4:1 or 5:1), due to nature of these materials. Erosion and
dust liftoff are not usually a substantial issue for organic stockpiles; however, it is likely these will be
seeded where not reused for early progressive rehabilitation activities.

2.3.2.3 Ore Stockpiles

Ore not immediately destined for the process plant will be stockpiled for future processing, either for
blending with higher grade ore or processing towards the end of the mine life. Each of the open pits will
have an adjacent LGO stockpile, to be located to the northeast of the Leprechaun pit and to the south of
the Marathon pit. The LGO stockpiles will be placed on prepared pads using 15 m lift heights with
benches of 19 m, to form overall slope angles of 2.6 horizontal: 1 vertical. A 25 m wide haul road will be
incorporated into each stockpile. The Marathon and Leprechaun LGO stockpiles, with their maximum
potential volumes and heights, are shown on Figures 2-5 and 2-6.

Approximatelyone-h al f of t h eGONsxonsetvitively dassified as PAG. The minimum ARD
onset time in PAG LGO is approximately six years, based on maximum laboratory leaching rates. There
were no exceedances of MDMER limits observed in humidity cell leachates from LGO under neutral
conditions. Based on kinetic testing, Al, P and Zn have moderate leaching potential. The Marathon LGO
stockpile effluent has been segregated from other mine component flow streams in the overall mine
design to facilitate collection and further ARD treatment, if required. About 10% of LGO from Leprechaun
pit is estimated to be PAG. The LGO stockpile is not expected to generate ARD before all the LGO has
been processed at the mill. Kinetic testing suggests moderate leaching potential for Al and P and no
exceedances of MDMER limits.

An HGO stockpile will be located immediately to the north of the process plant. The HGO stockpile will be
developed in the same method and dimensions as the LGO stockpiles, placed on a prepared pad using
15 m lift heights with benches of 19 m to form overall slope angles of 2.6 horizontal: 1 vertical. A haul
road, 25 m in width, will be incorporated into the stockpile slope.

On average, the HGO stockpile will consist of approximately 30% of material originating from the
Leprechaun pit and the remainder from the Marathon pit. Approximately 13% and 67% of ore samples
from the Leprechaun and Marathon pits, respectively, are conservatively classified as PAG. No
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exceedances of MDMER were observed. Kinetic testing showed moderate Al leaching for both
Leprechaun and Marathon ores. Drainage from the HGO stockpile flows to the TMF by gravity and
potential acidity will be neutralized in the TMF pond or in the mill during the pH adjustment required as a
part of the gold recovery by cyanide process.

2.3.3 Process Plant Facilities

The process plant will be constructed in two phases. In the initial phase, the plant will be designed to treat
2.5 Mt/a of higher-grade ore using a simple, low-cost circuit appropriate to the tonnage and ore grades of
the initial years. A key part of the initial operation is the use of a fine grind for the ore at 80% passing 75
pum. After approximately four years of operation at 2.5 Mt/a, the process plant will process lower-grade ore
at a rate of 4 million tonnes per annum (Mt/a). The grinding circuit will not require significant expansion
since the grind size for the ore will be relaxed to 80% passing 150 um. To maintain a high recovery with
the lower grade ore and at the higher tonnage, a flotation circuit is installed, and the flotation concentrate
finely ground and intensively treated.

The process design, both initial and following the expansion in Year 4, is comprised of the following
circuits:

9 Primary crushing of ore

1 A covered crushed material (mill feed) stockpile to provide buffer capacity ahead of the grinding
circuit

1 Grinding (milling) circuit: semi-autogenous grinding (SAG) mill with trommel screen, ball mill and
cyclones

1 Pebble recycle via front end loader (FEL) reclaim with a pebble crusher added for the expansion

Gravity recovery from ball mill discharge by two semi-batch centrifugal gravity concentrators, followed

by intensive cyanidation of the gravity concentrate and electrowinning of the pregnant leach solution

in a dedicated cell located in the gold room

Trash screen and rougher flotation of gravity tailings (added in Year 4)

Thickening of flotation concentrate and flotation tails prior to leaching (added in Year 4)

Regrind mill for the flotation concentrate (added in Year 4)

Gravity tailings CIL initially, then flotation concentrate CIL and flotation tails CIL (added in Year 4)

Acid washing of loaded carbon and elution followed by electrowinning and smelting to produce doré;

a doré bar is a semi-pure alloy of gold, which can be transported to a refinery for further purification

Carbon regeneration by rotary kiln

Cyanide destruction using Air/SO: process prior to release of tailings effluent to TMF

1 A 3-dimensional visual rendering of the process plant facilities is provided as Figure 2-17. The overall
process plant layout is shown in Figure 2-18; the process areas shaded in grey represent the
equipment that is required for Phase 2, which will be constructed in parallel to the Phase 1 operation
(during production Year 3). Figure 2-19 is an overall process flow diagram showing the equipment
used in the two phases. Figure 2-20 is a section of the plant services area.
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Figure 2-17 Process Plant Rendering
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Figure 2-18 Overall Process Plant Layout

2.42



VALENTINE GOLD PROJECT: ENVIRONMENTAL IMPACT STATEMENT

Project Description
September 2020

DRAWN L 24120% | PROECT
MARATHON GOLD VALENTINE PROJECT |Someit @ Ausenco
CHEOED
o 7T MARATHON GOLD|— A | e |
PRRATE WEGAMATN CF AT 3000 W FOR UG ) T TGN =]
e e pr elEalmes et e OVERALL PROCESS FLOW DIAGRAM
e e o o % e — Ausenco 1043190000F001 | B
N A SN e WY | . REFEEMECRMNG | Yo | BY | ONE QN AR by

Figure 2-19 Overall Process Flow Diagram
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Figure 2-20 Plant Services Area Section

The key process design criteria for the mill are listed in Table 2.8.

Table 2.8 Key Milling Plant Process Design Criteria
Parameter Units Value

Plant Throughput (nominal) tpd 6,800 expanding to 11,000
Gold Head Grade i Range per Mine Plan g/t Au 1.047 4.56

- Blended Average g/t Au 2.2

- Design g/t Au 3.03
Silver Head Grade g/t Au Trace (negligible)
Crushing Plant Availability % 75
Plant Availability % 92
Bond Crusher Work Index (Design) kWh/t 23
Bond Ball Mill Work Index (Design) kWh/t 16
SMC Axb 30
Bond Abrasion Index (Ai) g 0.57
Primary Crusher C150 or Equivalent
Material Specific gravity tonne/m?3 2.68
Angle of Repose degrees 35
Moisture content % 5.0
SAG Mill 7.92 m dia. x 5.49 m EGL
Ball Mill Overflow type i 5.18 m dia. x 8.53 m EGL
Grind Size (Pso) pm 75 initially, 150 after expansion
Flotation concentrate mass pull % Zero initially, 5 after expansion
Concentrate regrind size (Pso) pm 15
Sodium Cyanide Addition kgt ore 1.1 initial, 0.7 after expansion
Lime Addition (as CaO) kgt ore 6.2 initial, 1.6 after expansion
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