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EXECUTIVE SUMMARY

The purpose of the Project is to advance the Bermingham deposit towards development and mine production.
This includes construction of surface and underground infrastructure, development of ore accesses, mining
and processing ore through the Keno District Mill, deposition of waste rock on surface, treatment and release
of water and deposition of tailings in the currently licenced Dry Stack Tailings Facility (DSTF). The Bermingham
decline and associated activities were previously assessed by YESAB project #2017-0086.

Ore from the Bermingham deposit will either be comingled with ore from the Bellekeno, Flame and Moth, Onek
990 or Lucky Queen mines or milled separately through the Keno District Mill. Development and operation
sequencing of the Bermingham mine, as well as the other mines permitted in the Keno Hill Silver District
(KHSD), are largely driven by ore tenor, metal prices and other economic considerations. The project proposal
presents the plan for development and operation of the Bermingham deposit as it is currently envisioned. The
water encountered during the development and operation of the Bermingham underground workings will
either be recycled back underground or discharged. Discharged water will meet the effluent quality standards
as per the Metal Mining Effluent Regulations through a water treatment plant (as required). Tailings produced
will be deposited on the permitted and existing DSTF.

The Waste Rock Management Plan has been updated to incorporate waste rock generated from Bermingham.
An increase in the licenced total tonnage of waste rock stored on surface will not be required. Waste rock
generated from the Bermingham mine will be used for underground backfill, construction of laydown pads,
access roads and for general construction purposes.

The Project will require the amendment/renewal of the existing Type A Water Use Licence QZ12-053 and
Quartz Mining License QML-0009, which triggers an assessment under the Yukon Environmental and Socio-
economic Assessment Act (YESAA) at the Designated Office level.
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1 INTRODUCTION

Alexco Keno Hill Mining Corp. (AKHM) continues to develop the mineral resources of the KHSD. Alexco
proposes to advance the Bermingham deposit into development and operations in order to provide sustainable
production in the KHSD mining operations, which includes the Bermingham, Flame and Moth, Bellekeno, Onek
990 and Lucky Queen Mines. The Bermingham deposit is located on Galena Hill within the Keno Hill District.
The development and operations program for the Bermingham deposit includes the development of
underground primary and secondary ore access declines and drifts, construction of surface and underground
support facilities, mining and milling ore in the Keno District Mill, depositing waste rock on surface and
depositing tailings in the DSTF. An underground exploration decline is currently in construction at
Bermingham and will be followed by underground definition drilling, which was assessed by YESAB (project
2017-0086). Once the underground drilling is completed, additional development work is anticipated to take
3 months to complete followed by mining and processing ore, dependant on permitting authorizations and
other economic factors.

This submission is intended to meet the requirements for evaluation pursuant to the Yukon Environmental and
Socio-economic Assessment Act (YESAA) by the Yukon Environmental and Socio-economic Assessment Board
(YESAB) Mayo Designated Office.

Alexco’s Health, Safety and Environmental Policy is attached in Appendix A.
1.1 PROPONENT INFORMATION

Alexco has been actively developing the KHSD since 2006 under a unique contractual arrangement with the
Government of Canada whereby it can enter into production at historic and newly discovered deposits within
the district while it undertakes reclamation activities to remediate historic environmental impacts.

AKHM is a wholly owned subsidiary of Alexco and has been incorporated for operation of mineral extraction
and development in the KHSD. Alexco continues to advance the development and eventual implementation of
the District Wide Closure Plan which addresses the historic environmental liabilities of the district from past
mining activities.

1.1.1 Contact Information

Proponent

ALEXCO KENO HILL MINING CORP.

Suite 1225 — 555 Burrard Street Contact: Kai Woloshyn, Environmental Manger
Vancouver, British Columbia V7X 1M9 Email: kwoloshyn@alexcoresource.com
Telephone: (604) 633-4888 Phone: 867-668-6463 ext. 233

Fax: (604) 633-4887
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1.2 PROJECT PURPOSE

The Bellekeno Mine was commissioned in January 2011 and operated until September 2013 when operations
were suspended due to a number of factors including a decline in commodity prices. The Lucky Queen and
Onek 990 Mines were permitted in 2013, but have not yet been brought into production. The Flame and Moth
Mine is in the final phase of permitting and has not been brought into production. The Bermingham decline
was permitted in 2017 and initial development has been completed through the construction of surface
facilities and an underground portal and decline. The history of the KHSD is one of numerous high grade but
narrow vein deposits being mined simultaneously to supply ore to a single mill. This same operational
approach is being developed by Alexco, through the incorporation of multiple mines supplying feed to a
centralized flotation mill (Keno Hill District Mill). As new deposits are discovered in the district, the priority of
each deposit will change and the Life of Mine plan will routinely be adjusted based on ore tenor, deposit
location, investment return and permitting timelines.

1.3 PROJECT LOCATION

The KHSD is located in central Yukon (63° 54' 32" N, 135° 19’ 18” W; NTS 105M/14 & 105M/13), 354 km due
north of Whitehorse. Access to the property is via the Alaska, Klondike and Silver Trail Highways from
Whitehorse to Mayo (407 km) and an all-weather gravel road northeast from Mayo to Elsa (45 km); a total
distance of 452 km.

The KHSD is located on and around Galena Hill, Keno Hill and Sourdough Hill and are collectively known as the
KHSD. The property lies along the broad McQuesten River valley with three prominent hills to the south of the
valley. The Bermingham deposit is located on Galena Hill within the Keno Hill District (Figure 1-1, Figure 1-2
and Figure 1-3).
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1.4 ENVIRONMENTAL AND SOCIO-ECONOMIC CONTEXT

Table 1-1 summarizes existing environmental conditions in the Keno Hill project area. The KHSD lies within
the Yukon Plateau - North Ecoregion, just south of the Wernecke Mountains. The terrain consists of concordant,
rolling, upland areas separated by wide valleys. Alpine mountain peaks extend above the uplands locally. Many
valleys include peatlands, palsas, fens and meadows of sedge tussocks. Upper slopes may be covered with scree
material, with treeline occurring at 1,350 to 1,500 metres above sea level (masl). The area has been influenced
by the latest glaciation but shows more subtle evidence of an earlier event as well.

Regional permafrost is irregularly distributed and its occurrence is dependent upon the elevation, hillside
exposure, depth of overburden, soil types, amount of vegetative cover, and presence of flowing underground
and surface water. At high elevations and on slopes with a northern exposure it is generally present. Geological
conditions are presented in Appendix B.

The KHSD supports a variety of wildlife including ungulates, fur-bearers, small mammals, upland game birds
and waterfowl. Moose are the most important subsistence animal in the area. Repeated survey work over the
last 15 years indicates a healthy, stable moose population that has in recent years reached a maximum level of
harvest (Lortie, 2009). Woodland caribou are not presently found in the immediate study area with the
exception of the appearance, in summer, of fewer than 10-12 caribou scattered in very small groups in the Mt.
Hinton and Bunker Hill areas. Sheep are not known to inhabit the Keno Hill area.

The Bermingham project site lies within the traditional territory of the First Nation of Na-cho Nyak Dun
(FNNND) and over 6 km from Keno City and 40 km from Mayo. The area has been shaped by mineral
development over the past hundred years. Silver and lead ore deposits were discovered on Keno Hill in the
early 1900s and the area has since seen fluctuating levels of ongoing quartz and placer mining and exploration
ever since. Today, the area supports not only mineral development, but also tourism, recreation, traditional
pursuits, as well as the local people.

Keno City is a small community situated at the end of the Silver Trail Highway with a population of
approximately 12 permanent residents. The community was originally established to support mining
operations in the area and the community’s population has fluctuated over the last hundred years in response
to local mineral development activity. Today, Keno City is a small community with residences, a few small
businesses, the Keno City Mining Museum, and the Keno City Alpine Interpretive Centre.

The community of Mayo is located approximately 40 km from the project site. Mayo has a population of
approximately 450 people and serves as a distribution and service centre for the surrounding area, supporting
mineral development, tourism and other activities. Mayo is also the administrative centre for the FNNND. In
addition to being a tourist destination, the community is a base for wilderness and mining tourism, canoeing,
hiking, big-game hunting and fly-in fishing.
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Table 1-1: Keno Hill District Environmental Setting Summary
Drainage Region Stewart River drainage region
Significant Watersheds McQuesten River, No Cash Creek and Stewart River Watershed
Ecoregion Yukon Plateau (North)
Study Area Elevation 900-1350 masl
Vegetation Communities Northern boreal forests occupy lower slopes and valley bottom; spruce, pine and alder; grasses and sedges,

mosses occupy forest floor; heavy moss and lichen growth resident as ground cover understory of shrub
willow; open and forest fringe areas of willow and scrub birch, and various flowering plant species.

Wildlife Species Moose, grizzly and black bear, caribou, beaver, wolf, lynx, marten, wolverine, western tanager, magnolia
warbler, white-throated sparrow, bald eagle, furbearers and small animals.

Committee on the Status of Endangered Wildlife in Canada (COSEWIC) listed species include: Common
Nighthawk (Threatened); Rusty Blackbird and Olive-Sided Flycatcher (Special Concern).

Fish Species Bering and Beaufort Sea salmonids and freshwater species, including: Arctic grayling, Arctic char, lake trout,
trout perch, lake whitefish, broad whitefish, burbot, inconnu, Arctic Cisco, Northern pike, slimy sculpin

Characterization and management of potential effects on environmental valued components have been
incorporated into Sections 6, 8,9 and 10, as appropriate. Potential impacts on fish, wildlife and vegetation have
not been considered. The Project is not anticipated to affect these components, because Bermingham is situated
in close proximity to previous and current disturbance a minimal footprint extension is proposed. As described
in Section 8, the Project is not expected to impact surface water.

Section 10 presents the socio-economic effects assessment and outlines mitigation and management measures.
1.5 ASSESSMENT AND REGULATORY CONTEXT

Alexco and its subsidiaries undertake a variety of activities at the KHSD, including care and maintenance, water
treatment of historic adit drainages, site closure planning, mining exploration and development, ongoing
environmental monitoring, and production of new deposits. These activities are authorized under a suite of
project approvals. Table 1-2 lists the relevant existing approvals.

The proposed project will require the amendment of the existing mine production Water Use Licence QZ09-
092 and Quartz Mining License, QML-0009.
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Table 1-2: Relevant Keno Hill Silver District Assessment and Regulatory Approvals

Purpose YESAA Approval Quartz Mining Act Approval Water Use Licence
Bermingham Project # 2017-0086 Class 4 Mining Land Use Approval N/A
Advanced Decision Document (LQ00240, expires 2018)
Exploration
Project
Flame and Project # 2013-0161 Amended Quartz Mining Licence Type A Water Use Licence QZ09-092 amendment
Moth Mine Decision Document (QML-0009, expires 2031)? 2—- process ongoing
Production
Onek and Project # 2011-0315 Amended Quartz Mining Licence Type A Water Use Licence QZ09-092 amendment 1
Lucky Queen Decision Document (QML-0009, expires 2031)? —QZ12-053, expires 2020°
Mines
Production

Bellekeno Mine

Project # 2009-0030

Quartz Mining Licence (QML-0009,

Type A Water Use Licence QZ09-092, expires 2020°

Maintenance

Project #2006-0293

Production Decision Document expires 2031)?

Bellekeno Project # 2008-0039 Class 4 Mining Land Use Approval Type B Water Use Licence QZ07-078/Amendment
Advanced Decision Document (LQ00240, expires 2018) 1 QZ10-0606, cancelled

Exploration

Care & Project #2012-0141 N/A Type B Water Use Licence QZ12-057 (renewal)

expires 2018°

Type B Water Use Licence QZ06-074/Amendment
1 QZ08-082°

Notes:

www.emr.gov.yk.ca/minin

df/mml keno gml-0009 flamemoth amendment.pdf

b www.yukonwaterboard.ca/waterline
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2 PROJECT DESCRIPTION

2.1 PROJECT AND ASSESSMENT SCOPE

The general scope of the project is outlined and provided in Table 2-1 and specific details are provided in the
following subsections. Subsequently, activities related to the project but not included within the scope are
described in Section 2.1.1. The Bermingham deposit is currently permitted for an underground advanced
exploration program including the construction of a portal, surface facilities, deposition of waste on surface.
These activities that will become part of the Bermingham production project are not included in the scope of
this Project Proposal as they have already been assessed, permitted and constructed.

The principal project activities include:
e Construction of surface infrastructure to support underground development and operations (shop trailers,
water treatment infrastructure, electrical power lines and distribution, Run-of-mine (ROM) ore storage

facility);

e Upgrade of ~12 km by 9m haul road from the Bermingham portal to the Keno District Mill via Calumet
Road using Bermingham and historic N-AML waste rock as required;

e Transportation of Bermingham ore to Keno District Mill and backhaul tailings for underground backfill;

e Construction of a ventilation and secondary escape raise and ongoing construction of primary and
secondary underground ore access drifts;

e Underground diamond drilling;
e Mining of ore and waste, milling of ore at the Keno District Mill;

e Use of N-AML waste rock (non acidic or metal leachate) for road building, laydown pad construction, and
general construction purposes;

e P-AML (potentially acidic or metal leachate) waste rock storage on surface;
e Storage of tailings in the DSTF and backfill underground;
e Use of explosives;

e Construction and operations of water treatment infrastructure to support underground development and
operations; and

e Dewatering and water management activities and storage, treatment and discharge of water.

All of these activities described above and as part of the Bermingham project are similar or identical to activities
already occurring in the Keno Hill District under current authorizations.

BERMINGHAM-PRODUCTION PROJECT-YESAB PROPOSAL.DOCX 9
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Table 2-1: Scope of the Assessment

Project Proposal

treatment plant, settling ponds, fuel and explosives storage)

Explosives storage and use

Bermingham .
J Section

Mine Operations Daily mining rates up to 400 tonnes per day (tpd), total ore mined over the life of the project Sec. 3

of 221,000 tonnes
Mining New development of underground workings 3.7m wide by 3.7m tall Sec. 3
Development Development of ventilation raise, safety bays, loadout bays and sumps

Haulage to surface using 15 t trucks
Maximum Up to 10,000 t P-AML Sec. 6
Approximate Waste Up to 165,000 t N-AML
Rock Tonnages to
surface
P-AML Waste Rock Temporary storage on surface until used as underground backfill Sec. 6
Storage
N-AML Waste Rock Construction of portal pad and laydown area, expanded coarse ore stockpile Sec. 6
Disposal General construction and road upgrades

Underground backfill
Tailings Deposition of tailings on the licenced Dry Stack Tailings Facility is outside the scope of this Sec.5
management assessment — refer to Section 2.1.1

Backfill of tailings underground
Water use and Water use up to 140.1 m3/d (112.1 m3/d plus 25% contingency) from underground workings Sec. 8
management Contingency sources include a groundwater well.

Onsite Total Suspended Solids (TSS) management through a proposed primary and second

storage/settling pond

Dewatering of underground workings at a rate up to 1,200 m3/day for a monthly average

Discharge to No Cash Creek via pond decant (KV-114) and water treatment (as required) to

Metal Mining Effluent Regulation Standards
Access/Ore No new roads are required to access the Bermingham Portal. ~12 km of existing roads will Sec. 7.6
Transport be upgraded to accommodate 35 tonne haul truck traffic.
Footprint extension | Bermingham haul road upgrade (12 km by 9 m, 48,000 m?) and waste rock storage facility Sec.5.2& 7.6

expansion, 13,000 m?
Personnel No additional staff required (as standalone operation) Sec. 10
requirements
Power Grid power and diesel back-up Sec. 7.1
Fuel Storage Up to 30,100 L (two Envirotanks: 28,000 L main storage tank and 2,100 L day tank) Sec. 7.9
Auxiliary facilities Operation of portal facilities (plant services, miners’ dry area, offices, trailers, portal, water Sec. 7

BERMINGHAM-PRODUCTION PROJECT-YESAB PROPOSAL.DOCX
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2.1.1 Activities Outside the Assessment Scope

Because this project involves amendments to only certain portions of existing licences for the development
activities, Table 2-2 describes proposed project activities that have been previously assessed as part of other
Keno Hill District Development projects, and are therefore outside the scope of this assessment. Accompanying
rationale and applicable authorizations are outlined for each activity.

In Alexco’s interpretation, YESAA Section 42 (1) (b), the "existing project” clause, was meant to capture
modifications to pre-existing projects that were never assessed under this legislation. We take the view that
because the DSTF and mill have already been assessed under YESAA, and has since been licenced and made
operational, this is not an "existing project” as defined in YESAA. We note that as we continue to develop the
KHSD, it would become unwieldy over time to have to continually reassess key existing project components.
Continual reassessment will hinder development in the KHSD.

BERMINGHAM-PRODUCTION PROJECT-YESAB PROPOSAL.DOCX 11
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Table 2-2: Activities Outside the Scope of the Assessment

Activity

Rationale

Applicable Authorization(s)

Current mining
operations

The proposed project does not include any changes to mining operations at the Flame and Moth, Bellekeno,
Onek or Lucky Queen deposits.

QML-0009

QZ09-092

Operation of the mill

Bermingham ore will be milled at the licenced Keno District Mill, involving only minor operations adjustments.
No changes to water use/ management are proposed for the purpose of milling.

QML-0009: 15.6; Schedule B: Mill Development and
Operations Plan; Noise Abatement Plan

QZ09-092: 14(h-k)

Operation of the Dry
Stack Tailings Facility

The total tonnage of tailings deposited on the already authorized DSTF will not change. Apart from any
operational changes that may be implemented as a result of the monitoring and surveillance program, there are
no planned changes to operation of the DSTF proposed as part of this project.

QML-0009: 15.10; 15.12; Schedule B — Dry Stack
Tailings Facility Development and Operations Plan

QZ09-092: 14|

Initial development of
Bermingham Portal

The Bermingham portal and access to underground has been constructed under mining land use approval
LQ00240 and no changes are required for production at Bermingham.

LQ00240

BERMINGHAM-PRODUCTION PROJECT-YESAB PROPOSAL.DOCX
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2.1.2 Mine Site Liability

Responsibility for the historic environmental liabilities within the KHSD lies with the Government of Canada,
as outlined in the Amended and Restated Subsidiary Agreement (ARSA) between Alexco/ERDC and
Government of Canada. The ARSA contains a Production Unit provision that addresses the question of historic
environmental liability if/when Alexco brings historic mines back into production and operation. A Production
Unit is a surface area footprint that encompasses the required infrastructure and facilities included in a
proposed mining production area. Under the ARSA, any historic terrestrial (i.e. waste dumps, roads, etc.) and
water related liabilities that are within the Production Unit become the responsibility of Alexco.

A Baseline Environmental Assessment (BEA) has been completed prior to initiating development of the
Bermingham deposit to establish the environmental baseline conditions associated with remnant liabilities.

2.2 EXISTING SITE CONDITIONS

The original Bermingham underground mine was first developed in 1920’s. Open pit mining commenced which
was followed up by open pit mining o in the late 1970s to recover the crown pillar material left from the
underground mining operation. The Bermingham open pits and waste rock storage areas remain and are
immediately adjacent to the newly constructed Bermingham portal for underground advanced exploration
(Figure 1-2). An advanced underground exploration program at Bermingham commenced in Q2 2017 through
an amendment to the company’s Class IV authorization. Newly installed surface support facilities are in place
and an underground portal and decline has been established.

2.3 PROJECT SCHEDULE
Table 2-3 outlines the schedule for undertaking the key components of the Project. The Bermingham mine will
be a satellite deposit that will be mined and processed simultaneously with the Flame and Moth mine. Once

mining of the Bermingham deposit is complete, the Flame and Moth and Lucky Queen mines will continue to
operate for an additional 2 years as part of an overall 8-year mine plan as it is currently envisioned.

Table 2-3: Bermingham Project Timeline

2017

2018

2019-2024

2025-2035

Activity

Advanced Underground Exploration
Construct Facilities (roads, power, buildings)

Ql-Q4

Ql-Q4

Underground Development

Mining/Ore Processing

Interim Reclamation

Reclamation, Post-Closure monitoring
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3 BERMINGHAM DEVELOPMENT AND OPERATIONS PLAN

3.1 INTRODUCTION

The first claims in the Bermingham area were staked in 1921, within a decade of commercial production
starting in the Keno Hill district. Shallow underground workings were initiated in 1923 with the discovery of
vein float and limited production of high grade silver and lead from the Bermingham Vein ensued. The
Treadwell Yukon Company optioned the ground in 1928, and completed additional underground workings and
identified a fault offset vein portion, but dropped the lease in 1930 due to low silver prices and a lack of ore
grade material. United Keno Hill Mines (UKHM) purchased the property as part of the district consolidation,
and between 1948 and 1951 drove an adit and drift about 30 foot (ft) below the Treadwell workings where
considerable milling ore appeared available. In 1952, many of the old Treadwell workings were surveyed and
sampled, but the adit level was subsequently abandoned in 1954 after very little ore grade material was
realized. During this time, UKHM milled 5165 ton of ore at 47.3 oz/ton (opt) Ag, 8% Pb, and 1.3% Zn, of which
all but 60 ton was recovered from the old dumps.

Between 1965 and 1982, 874 overburden drill-holes totalling 65,390 ft (19,931 m), and 27 core holes totalling
7898 ft (2407 m) were drilled in the Bermingham area, a small portion of which occurred in the present
resource area. Poor ground conditions prevented many of these holes from adequately penetrating the vein
zone, however they outlined an open pit resource and stripping began in 1977. The open pit mine produced
91,104 tons at 16.7 opt Ag. The southwest extension of the Bermingham Vein, as offset by the Mastiff Fault, was
tested by several historic shafts sunk by the Treadwell Yukon Company Ltd. The vein was reported to be 8 ft
(2.44 m) wide and to consist mainly of siderite with small bunches of galena, although no mineable ore was
encountered. A small open pit was operated on this segment of the vein by UKHM in the mid-1980s. A further
150 m along strike to the southwest, an intended second pit with an estimate resource of 274,000 oz silver was
stripped to bedrock in 1983. The historical mineral resource estimate does not use mineral resource categories
stipulated by NI143-101. SRK is not aware of the parameters and assumptions used in preparing this estimate.
The historical estimate should not be relied upon; it is only stated here for historical completeness. Although
drilling indicated shallow mineralization exists, the exposed veins appeared weak and un-mineralised, and the
pit was never initiated. In total, the Bermingham property produced 186,266 ton at 20.3 opt Ag, 4.2% Pb, and
0.6% zinc, or, 3,777,932 oz of silver (Cathro, 2006).

The exploration conducted by Alexco is the first comprehensive exploration effort in the district since 1997.
The first holes drilled by Alexco in the Bermingham area were in 2009 (two core holes totalling 523m),
targeting the Bermingham Vein at depth in the hangingwall of the Mastiff Fault below an area with a historic
shallow open pit resource. Results of this drilling were sufficiently encouraging to continue exploration in 2010
and 2011. Alexco conducted surface diamond drilling programs at Bermingham in 2012 and again in 2014,
with 61 holes drilled totaling 18,699 m. In 2015 and 2016 a further 20,018 m were drilled in 58 holes and in
2017 13,000 m were drilled in the Bermingham deposit and surrounding area.

BERMINGHAM-PRODUCTION PROJECT-YESAB PROPOSAL.DOCX 14
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Mineral Resource

Mineral Resources have been determined by SRK Consulting and a summary of the 43-101 compliant Mineral
Resources is shown in Table 3-1.

Alongsection showing the Bermingham mineral resource is presented in Table 3-1.

Table 3-1: Mineral Resource Statement** for the Bermingham Deposit, December 30, 2016

Class Tonnes Ag (gpt) Au (gpt) Pb (%) Zn (%)
Indicated* 858,210 628 0.13 2.4 1.7
Inferred* 220,293 770 0.15 2.1 2.2

* Mineral resources are not mineral reserves and have not demonstrated economic viability. All figures have
been rounded to reflect the relative accuracy of the estimates.

** Reported at an NSR cut-off of $185 (US$0.96 = CS1)/tonne using consensus long term metal prices (USS) and

recoveries developed for the nearby Bellekeno deposit (Ag US$20.00/0z, recovery 96%; Pb USS$ 0.90/Ib,
recovery 97%; Zn USS 1.00/lb, recovery 88%; Au USS 1,300/0z, recovery 72%).

3.2 LAYOUT AND PORTAL LOCATION

The portal and underground access already constructed and in development for the advanced underground
exploration at Bermingham will be used for mine development and operations access as well. The surface
infrastructure already in place for the underground exploration program will also be used for operations and
upgraded as necessary. These common surface support facilities include a dedicated mine office, dry/lunch
room, maintenance shop, fuel storage tanks and laydown yard. Water management ponds will also be
constructed adjacent to the portal. The layout of the surface facilities for Bermingham is presented in Figure
1-3 while the current portal location is shown below in Figure 3-1.
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Figure 3-1: Current Bermingham Layout

In order to reach the mineralization of the Bermingham deposit, the underground exploration decline will be
extended a further 120 metres and will serve as the primary ingress/egress and development/production
haulage and transportation route. The primary decline is 3.7 m wide by 3.7 m high (for mechanized
development and production mining) driven at a grade of approximately -15%. The current Bermingham
exploration portal is shown in Figure 3-2. The decline will include safety bays and remucks as required for
decline development work. The preliminary portal is located at UTM 7,087,231N and 478,612E (zone 8).

The decline will be driven using Alexco’s owned mechanized equipment; specifically, rubber tire load-haul-
dump scoops, 15 ton trucks, a jumbo and mechanized roof bolter. This fleet will be supported by a fleet of
mechanized utility equipment.
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Figure 3-2: Bermingham Exploration Portal

3.3 MINE PLAN

Figure 3-3 shows the 3D mine plan model of the Bermingham deposit.

The mine model view shows only the centre lines of the planned ramps, crosscuts, and raises.
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3.4 MINING METHODS

The relevant characteristics of the deposit from a mining method selection perspective are:

e The deposit is offset by approximately 65 m of apparent right lateral movement along the west-
northwest trending post-mineral Cross Fault. The Cross Fault dips approximately 60° to the southwest.
Bear and West-Dip Vein mineralization is mainly situated within the hanging-wall block and Footwall
Vein mineralization is located on both sides;

o The deposit area is covered by thin soil and regolith that ranges in depth from 1 to 20 m;

e Itis a vein-type deposit consisting of several anastomosing vein-fault surfaces that split and rejoin,
primarily the Aho, Bear, Bermingham, Footwall and West Dip Veins, current planned mine areas
predominantly target the veins where they dip approximately 70°;

e Vein widths vary from less than 1 to 10 m. The selected mineable portions of the veins are mainly in
the range of 1 to 5 m wide;

e Itis ahigh grade, high value deposit requiring good mining recovery;

e Mining depths ranging from 170 m below bedrock surface to a current maximum depth of 350 m;

e Vein continuity is expected to be reasonably good with contacts that can be visually identified; and

e Wall rock strength is good with the vein material being of fair to weak. Vein material strength is
expected to be much improved when dewatered.

Planned mining methods are predominantly cut and fill, similar to the mining methods currently used at
Bellekeno (Table 3-2). There are limited areas that may be amenable to longhole mining methods that were
also used at Bellekeno.

Table 3-2: Mining Method Selection

Selected Mining Methods Justification

Selected for less competent rock, less dilution, better ground
control and optimized ore recovery

Selected for more competent rock and to extract the remaining
pillars towards the end of the mine life

Overhand Cut and Fill

Long Hole

A brief description of each main mining method is given in the following pages.

Cut and Fill (CF) mining is a method of short hole mining used in a wide range of deposit geometries. There are
two main methods of cut and fill (CF) mining; overhand cut and fill (OCF) and underhand cut and fill (UCF). In
the case of Bermingham, only OCF is anticipated.

OCF typically uses uncemented fill and mining begins at the bottom of a mining block and advances in “slices”
of “lifts” upwards. Stoping begins from an access ramp driven off the main level to the bottom of the
mineralized zone to be accessed. Using development mining techniques, a drift is driven through the
mineralized zone to the defined limit of mining. Upon completion, the drift (or "cut") is filled with cemented
back-fill, which would consist of tailings or waste rock. Once the stope is filled the ore access off the main
haulage ramp is driven down to access the next lift on top of filled cut. This process continues until the top of
the stope is reached. See Figure 3-4 for a typical CF schematic. The majority of ore mined from the Bellekeno
mine to date has been through OCF and cemented rock fill mining methods and is well demonstrated.
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transport drift

Source : H. Hamrin, Guide te Undergroand
telining Mathods and Applications
@ 2007 Encyclopadia Britannica, Ine. (Stockholm: &tlas Copeo, 19970

Figure 3-4: Overhand, Mechanized Cut & Fill Mining Methods (Source: Atlas Copco)

Long hole stoping (“LH”) is normally used where large blocks of continuous mineralization can be identified
and the surrounding rock is reasonably strong (Figure 3-5). Access to the top and bottom of the mineralized
block is provided with drifts. A vertical opening (slot raise) is created within the stope block from the top of
the block to the bottom. Long holes are drilled to blast vertical slabs off the mineralized block which is then
scooped from a lower drawpoint by an Load Haul Dump (LHD) loader.

The depth on blast holes in the production sequence will be approximately 10-15 metres long. Blind raises or
slot raises will be drilled with the LH drill unit, blasted and the stope block will be retreated out by drilling and
blasting successive rings. Typically LH blocks will be pulled last unless they are in an area that would not
conflict with ongoing operations. They could also be filled if they are located too close to mine infrastructure.
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Figure 3-5: Long Hole Mining Method (Source: Atlas Copco)

3.4.1 Development and Production Schedules

A development and production schedule has been prepared for the Bermingham deposit (Table 3-3). The
schedule tracks and reports development metres and vein production material. The schedule shown is based
on various assumptions; including commodity prices, economic parameters, development costs and
productivity constraints. This schedule is a snapshot of Bermingham based on these parameters. As these
parameters change in the future, the various production rates and timing will vary as well.

The schedule assumes a development rate of 4 metres per day for the main ramp.

The production schedule includes some time allowances for vein water drainage after the vein has been
intersected by access crosscuts. One month or more has been allowed for drainage before mining in the vein
begins. Another constraint is that production stoping is not scheduled to begin until a second route out of the
mine has been established to that location.
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The sequence of underground development will entail shooting line and grade, marking up the face for jumbo
drilling, drilling, loading holes for blasting, excavation and transportation of broken rock to pre-determined
destinations, roof and rib bolting after the mucking sequence, assessment and sampling of the new face by a
geologist and then repetition of the drill, blast, muck, bolt and assessment cycle. Utility piping, power cable and
ventilation will be installed as the decline progresses.

Table 3-3: Bermingham Production Schedule

Category 2018 2019 2020 2021 2022 2023 Total
Metres Development (Ramp, Access, X-Cut, 733 1,301 1,667 1,327 547 153 5,728
Raise)

Tonnes Ore Mined/Milled 7,211 51,096 51,096 51,096 51,096 8,442 220,037
Tonnes Waste Broken 32,732 52,598 68,690 54,509 21,881 7,461 237,871
Tonnes Concentrate Produced 1,073 5,300 4,472 4,515 4,919 621 20,900
Tonnes Tailings Generated 6,138 45,796 46,624 46,581 46,177 7,821 199,137

The Bermingham deposit is smaller than Bellekeno in terms of average vein width and anticipated production
rates although the ore grade is significantly higher in value. The primary decline will be smaller than Bellekeno
and ROM ore will be stored on surface in a covered enclosure rather than underground as was done at
Bellekeno. The smaller underground haulage trucks (15 t) will come directly to surface and place the ROM ore
temporarily until it is hauled to the Keno District Mill using larger 35 tonne haul trucks. The main decline and
associated development heading dimensions are provided below:

Decline/Development 3.7m Wx3.7mH

Ore Access 3.7mWx3.7mH
Ventilation Raise 3.0 m diameter raise bore above 1031 elevation, 2.4 m Alimak raise below 1019
elevation

3.4.1.1 Backfilling

Backfill materials consisting of development waste rock (N-AML and P-AML) and dry filtered tailings will be
placed into empty stopes by LHD or 15-tonne trucks. The mix of these materials is flexible and will be varied to
minimize the surface environmental impact while optimizing the most efficient and cost effective back filling
sequence. For cut and fill stopes, the backfill will be pushed up tight to the back using an LHD equipped with a
rammer jammer.

Cemented backfill at approximately 5% cement by weight will be used in longhole stopes. The cement, rock
and water will be mixed by LHD bucket in a small sump-like cut out near the empty stope. Cement will be
transported underground in bulk bags.

A waste rock and tailings materials balance for Bermingham is shown in Table 3-4. Waste rock will be brought
to surface when immediate backfill locations are not available. Depending on backfill cycles, stockpiled waste
on surface will be re-handled and brought back underground for use as backfill. The initial N-AML waste rock
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produced during the early development phase will be used for various construction projects including; the
portal pad, laydown areas, haul road and coarse ore stockpile. The amount of rehandle will be minimized as
much as possible to