KENO HILL SILVER DISTRICT MINING OPERATIONS

ADAPTIVE MANAGEMENT PLAN

April 2023

Prepared by:

HEecLA YUKON

Prepared for:

ALExco KENO HiLL MINING CORP.



Alexco Keno Hill Mining Corp.
Adaptive Management Plan
HECLA YUKON

APRrIL2023

DOCUMENT REVISIONS

DATE SECTION ‘ SUMMARY OF CHANGES
July 2007 ERDC District-wide AMP issued and in effect until Bellekeno AMP approved
April 2011 Initial AKHM AMP based on district-wide AMP issued
Principal activities Bellekeno Mine and Mill added
Existing plans under QML-0009 and WL QZ09-092 added
Links to existing monitoring and management plans added
AMls #1, #4, #5 Events previously described in the district-wide AMP revised (AMP1 now AMI #1, AMP6 now
AMI #5, AMPs 7 and 8 now AMI #4) to be specific to the Bellekeno Mine and the District Mill
AMis #2, #6, #7, Events added
#10 to #13
AMI #7, AMI #8 Erosion and transport of sediment into Christal Creek from Mill discharge pending design
AMI #14 Water quality impacts to Keno City water wells added
September 2012 AMI #1, #2, #4, #13 Onek and Lucky Queen incorporated
AMI #15 Initiative Erosion and permafrost degradation at Onek and Lucky Queen added
AMI #16 Initiative Operation of Lucky Queen WTP added
References Section added
January 2014 AMI#1 Triggers used to initiate action for parameters without EQSs added
AMI #2 N-AML waste rock kinetic tests added
AMI #7, AMI #8 Erosion and transport of sediment into Christal Creek from Mill discharge provided
AMI #17 Initiative Air Quality added
October 2016 AMI #1, #2, #4, #8, Flame & Moth incorporated
#9, #12, #13, #14
AMI #1, AMI #12 Significant thresholds EQS and WQOs for Christal Creek and Lightning Creek added
Triggers used to initiate actions added for specific indicators
AMI #2 Seepage from DSTF and tailings kinetic tests added
AMI #6 Water level in DSTF monitoring wells added
March 2018 AMI #1 Triggers used to initiate action for Flame & Moth discharge quantity added
AMI #2 Sulphate and alkalinity added as indicator parameters
AMI #6 Water level in DSTF monitoring wells moved to AMI #13
AMI #8 Trigger used to initiate actions added
AMI #12 KV-50 station added
Trends compared to preceding 3 years added
95t percentile and UCLM based on 12-month moving average added
Radium WQQOs added
AMI #13 Groundwater triggers for action revised
Trigger used to initiate action for water in DSTF moved from AMI #6
DSTF expansion area incorporated
AMI #18 Initiative Attenuation of effluent discharge into Christal Creek added
October 2020 AMI #1, #2, #3, #4, New Bermingham incorporated
#9, #12, #13, #15
AMI #1 Update to mass load models
AMI #2 Review of waste rock geochemical testing data, particularly kinetic testing, added as part of
the monitoring requirements and specific thresholds.
AMI #12 Integration of WQOs at KV-111 between May and September added
Arsenic WQO for KV-21 updated
A candidate approach to updating the KV-21 WQO is presented.
October 2020 AMI #12, AMI #13 Ammonia, zinc, cadmium, selenium and uranium added to the parameters being used to

AMI #13
AMI #14

establish thresholds and monitor trends for changes in water quality.
Onek water quality impacts to Keno City water wells removed from initiative
AMI #17 Air Quality is now AMI #14
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DATE SECTION SUMMARY OF CHANGES
October 2020 AMI #15 Initiative Erosion and permafrost degradation at Onek and Lucky Queen removed
AMI #18 Attenuation of effluent discharge into Christal Creek is now AMI #15
AMI#16 Initiative Operation of Lucky Queen WTP removed
AMI #17 Becomes AMI #14
AMI #18 Becomes AMI #15
October 2021 AMI #1 Requirement to update Christal Creek, Lightning Creek, and No Cash Creek mass load models
annually added
AMI #12, AMI #13 Updated AMP triggers added based on evaluation of a longer data set
Appendix A Appendix A, Assessment of Water Quality Triggers added.
May 2022 Entire document Revised pursuant to Section 6.0 and Schedule C Part 2 of QML-0009 (December 9, 2021) and
an audit of 2018 and 2020 AMPs (Morrison, 2021).
Document Section added to record the entire version history for the AKHM AMP.
Revisions Key revisions made to specific AMI tracked.
List of acronyms Section added
and abbreviations
References Section added
December 2022 Entire document Updated to reflect new ownership of company and revised reporting structure
AMI reporting requirements expanded on and specified in the threshold and response tables
Introduction Removed exploration and ERDC from assessment and regulatory approval table
Update operational management plan table
Approach Added statement that each action level incorporates lower level trigger responses
Consultation and engagement incorporated into AMP added
AMI #1 Acute lethality testing requirement for daphnia magna added
Tables of effluent quality standards added
Requirement to include comparison of predicted and observed flow at New Bermingham in
annual WL report added
Action level triggers revised
AMI #2 Action level triggers revised
AMI #6 Description and risk narrative updated
Low action level trigger revised
AMI #7 Description, monitoring requirements and evaluation of results updated
AMI #8 Water quality objectives table added
AMI #10 Risk narrative, monitoring requirements and evaluation of results updated
AMI #11 Monitoring requirements and evaluation of results updated
AMI #12 Action level triggers revised
Trend analysis methods updated
Reference to ERDC workshop removed
AMI #13 List of wells monitored revised
Description and risk narrative updated
Action level triggers revised
AMI #14 Updated to reflect changes to the monitoring and reporting program made in 2022
AMI #15 Water quality model description expanded
Additional stations added to attenuation monitoring frequency table
Effluent quality standards tables added
Indicators and action level triggers revised
Discussion around improving conditions due to ERDC reclamation project removed
Appendix A Removed. It was included in the Oct 2020 version as supporting information to revisions made
April 2023 AMI #1, #2, #3, #6, Notification and reporting methodology and timelines updated

#7, #8, #10, #11,
#12, #13, #14, #15

AMI #1

Additional details added to low level management response
Table 3-10 revised to include “OR” for clarification

AMI #12

Action level thresholds updated (Table 3-26) for parameters that are based on a generic CCME
or BCMOoE guideline an reason for changed summarized in Section 3.12.4
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April 2023 AMI #13 Low action level triggers updated for KV-89S by removing concentrations above the 90t
percentile to moderate spikes of sulphate, cadmium, nickel, and zinc
Monitoring wells RB-MW-1 and KV-87N added as indicators
AMI #15 Monitoring frequency updated (Table 3-32) as per February 2023 QP variance report
recommendations
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ABA
AKHM
Alexco
AMI
AMP
CCASP
CCME
DSTF
EQS
ERDC
FNNND
ICP
KHSD
MDMER
N-AML
NCCASP
OMS
P-AML
PM
PMi1o
PMzs
TSP
TSS
WL
wQo
WRSA
WTP
YCSR
YESAA
YESAB
YG
YWB

LIST OF ACRONYMS AND ABBREVIATIONS

Acid Base Accounting

Alexco Keno Hill Mining Corp.

Alexco Resource Corp.

Adaptive Management Initiative

Adaptive Management Plan

Christal Creek Natural Attenuation Study Plan
Canadian Council of Ministers of the Environment
Dry Stack Tailings Facility

Effluent Quality Standard

Elsa Reclamation and Development Company
First Nation of Na-Cho Nyak Dun

Inductively Coupled Plasma

Keno Hill Silver District

Metal and Diamond Mine Effluent Regulations
Non-Acid Metal Leaching

No Cash Creek Natural Attenuation Study Plan
Operational Monitoring and Surveillance Manual
Potentially-Acid Metal Leaching

Particulate Matter

Aerodynamic diameter of less than 10 um
Aerodynamic diameter of less than 2.5 pym

Total Suspended Particulates

Total Suspended Solids

Water Licence

Water Quality Objectives

Waste Rock Storage Area

Water Treatment Plant

Yukon Contaminated Sites Regulation

Yukon Environmental and Socio-economic Assessment Act
Yukon Environmental and Socio-economic Assessment Board
Yukon Government

Yukon Water Board
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1 INTRODUCTION

1.1 OVERVIEW

Alexco Keno Hill Mining Corp. (AKHM) owns and operates of a series of small underground silver/lead/zinc
mines with a centralized mill, the Keno Hill Silver District Mining Operations. The site is 354 km north of
Whitehorse, near Keno City in the central Yukon (Figure 1-1). On September 7, 2022, Alexco Resource Corp.
(doing business as Hecla Yukon), the parent company of AKHM, was acquired by Hecla Mining Company. An
overview of the Keno Hill Silver District (KHSD) mining operations is provided in Table 1-1 and Figure 1-2.

Table 1-1: Keno Hill Silver District Mining Operations Overview

Location 0.5 to 4 km from Keno City, 45 km northeast of Mayo, 354 km north of Whitehorse, YT

Land Position Hecla Yukon and its wholly-owned subsidiaries ERDC and AKHM own 1,563 claims and leases covering an area of
approximately 24,262 ha within the Keno Hill mining camp
Two Fee Simple lots within Keno Hill mining camp total 59 ha (Lot 960 and Lot 956)

Mines/Ore Deposits | Bellekeno (Production 2010 — 2013, suspended 2013 — 2020, production 2020, temporary closure 2020)
Flame & Moth (Development 2018, suspended 2018 — 2020, development and production 2020 - present)
New Bermingham (Advanced exploration 2017 — 2018, development and production 2020 - present)
Lucky Queen, Onek 990 (Advanced exploration 2013, not active)

Mining Method Year round underground narrow vein cut and fill / longhole stope mining with cemented rock fill and unconsolidated
rock fill

Current Total 8 years construction/development/operations/progressive reclamation

Project Life * 2 year final decommissioning and reclamation

10 years closure monitoring and maintenance

Production Rate ! 400 tonnes/day (Bellekeno, Flame & Moth, New Bermingham)

Schedule Ore mining and milling operations 365 days/year

Mill Recovery Conventional flotation process producing separate lead/silver concentrate and zinc concentrate shipped off site for
Process smelting

District Mill location at historic Flame & Moth pit area (Constructed 2010)
Tailings placed in Dry Stack Tailings Facility or underground as backfill (Established 2010)

Work Force ~ Camp capacity of 250 employees and contractors during active mine and reclamation operations (as per YESAA
2018-0169 Decision Document)

Airstrip Village of Mayo, YT

Camp Facilities Flat Creek camp facilities include a trailer camp, kitchen facility, welcoming center and dry

Four refurbished houses and a bunkhouse located nearby in the townsite of Elsa

Power Hydro grid power Yukon Energy, diesel power backup

Water Supply and Water use and discharge within 3 drainages, Lightning Creek, Christal Creek and No Cash Creek

Use Conventional lime precipitation water treatment at Bellekeno 625, Flame & Moth, and New Bermingham
Ammonia treatment via breakpoint chlorination at New Bermingham

Process water is recycled to the plant for milling

First Nations First Nation of Na-Cho Nyak Dun (FNNND)

Notes: 1. Mine operating plans are continuously reviewed and optimized depending on a variety of factors including
metals prices, exchange rates, underlying operating costs (fixed and variable), ore grades, etc. As these and other
factors change, both positively and negatively, ore production profiles from each of the mines will change.
Depending on the various parameters, mines may come in and out of the Life of Mine plan as factors change.
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The Keno Hill mining camp has a long mining history and is a brownfields site. AKHM develops the mineral
resources, operates the KHSD mines and undertakes receiving environmental monitoring and treatment of
mine discharge waters. Hecla Yukon’s wholly owned subsidiary Elsa Reclamation & Development Company
Ltd. (ERDC) undertakes care and maintenance, environmental monitoring and water treatment of historic adit
drainages, district-wide closure planning and studies for the historic environmental liabilities. ERDC work and
associated monitoring and reporting is outside the scope of the AMP.

Table 1-2: Keno Hill Silver District Mine Operations Timeline

2006 — 2008 Alexco Resource Corp. acquires Keno Hill mining camp and begins aggressive surface exploration programs, focus on
expansion of Bellekeno resource

2009 Underground development at the Bellekeno Mine

2010 Comprehensive Cooperation and Benefits Agreement signed with FNNND

AKHM constructs the mill and surface facilities, and establishes the DSTF

2011 Production at Bellekeno Mine and District Mill
Surface exploration at Flame & Moth begins

2012 Development and rehabilitation of Lucky Queen adit
Development of new Onek 990 decline

2013 Temporary suspension of Bellekeno Mine operations and milling
AKHM monitors KHSD mine sites during care and maintenance

2014 -2020 Permitting and development of Flame & Moth and New Bermingham mines

Continued surface exploration, advanced underground exploration decline at New Bermingham deposit
Decline development at Flame & Moth and New Bermingham mines

Care and maintenance and water treatment

2021 Ore production from Bellekeno and New Bermingham
Camp, surface facilities, and mill upgrades

Mine development at Flame & Moth and New Bermingham
Temporary suspension of Bellekeno Mine operations.
Continued surface exploration and water treatment

2022 Ore production at New Bermingham and Flame & Moth mines temporarily suspended
Continued mine development at Flame & Moth and New Bermingham

Continued surface exploration and water treatment

Hecla Mining Company acquires Alexco Resource Corp.

AKHM_AMP_ApRIL_2023 2
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1.2 PROJECT ACTIVITIES

The principal activities involved with development and production of the underground mines and the
operation of the conventional flotation mill include:

e Mining ore and waste rock from Bellekeno, Flame & Moth, and New Bermingham mines;

e Placement of potentially acid metal leaching (P-AML) rock within engineered waste rock storage
facilities;

e Placement of non-acid metal leaching (N-AML) rock in waste rock disposal areas;

e Crushing, grinding, flotation, thickening, filtration, and production of a lead-silver concentrate, zinc
concentrate, and tailings streams at the District Mill;

e Placement of tailings in the engineered Dry Stack Tailings Facility (DSTF);
e Placement of tailings and waste rock as backfill within the former underground areas; and

e Use of water for camp purposes and quartz mining undertakings.

Ancillary activities include:

e Treatment of water from Bellekeno, Flame & Moth, New Bermingham mines, and the District Mill;
e Construction of earthworks and erosion control protection measures;

e Maintenance and operation of site infrastructure, including access roads;

e Site security and maintenance of site facilities and structures for public health and safety;

e Operation and maintenance of a camp for up to 250 people; consisting of bunkhouse accommodations,
mine dry, cooking facilities, water and sewage facilities, heating, and recreational facilities;

e Operation and maintenance of hazardous material storage areas and fuel containment facilities;
e Deposit of waste as lime precipitation sludge;
e Non-hazardous solid waste disposal; and

e Environmental monitoring, inspections, and sampling programs; including monitoring and inspection of
physical structures, air quality, noise, waste rock, surface water, groundwater and treated mine water
prior to discharge.
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1.3 REGULATORY CONTEXT

AKHM has all permits and authorizations in place for development and production of KHSD mines Bellekeno,
Flame & Moth, and New Bermingham and operations of the District Mill. The existing approvals and

assessments for mining and milling activities are summarized in Table 1-3.

Table 1-3: Relevant Assessment and Regulatory Approvals

Purpose YESAA Approval QUARTZ MINING ACT APPROVAL Water Use Licence
Bellekeno Mine Project #2009-0030 Decision Quartz Mining Licence (QML-0009, Type A Water Use Licence QZ18-
Production Document Amendment 2, expires 2037)"2 044, expires 20373
Onek 990 and Lucky Project#2011-0315 Decision Quartz Mining Licence (QML-0009, Use of water and the deposit of
Queen Mine Production | Document Amendment 2, expires 2037)%2 waste into water is not authorized
Flame & Moth Mine Project #2013-0161 Decision Quartz Mining Licence (QML-0009, Type A Water Use Licence QZ18-
Production Document Amendment 2, expires 2037)"2 044, expires 20373
New Bermingham Mine | Project#2017-0176 Decision Quartz Mining Licence (QML-0009, Type A Water Use Licence QZ18-
Production Document Amendment 2, expires 2037)%2 044 issued, expires 20373

Notes:

1. https://emr-ftp.gov.yk.ca/emrweb/COMM/major-mines/keno-hill/mml-keno-gm|-0009-nov2019.pdf

2. QML-0009, Schedule C amended December 9, 2021
3. http://www.yukonwaterboard.ca/waterline/

1.4 LINKAGES TO OTHER OPERATIONAL MANAGEMENT PROGRAMS

The AMP is designed to provide a framework for the review of the monitoring data and proactive identification
of conditions that may lead to adverse effects. If the results indicate that there are no negative environmental
impacts, then the management and response actions would continue as usual. Adaptive management will be
implemented to respond to negative trends observed through the operational management programs. The
operational management plans used to guide activities and monitoring associated with expected operating
conditions of the KHSD project are listed in Table 1-4.
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Table 1-4: Operational Management Plans Under the Existing Mine Licenses
)QML-0009 PLANS L QZ18-044 PLANS
e Emergency Response Plan e Attenuation Study Plans
e Construction Site Plan e Bioreactor Design and Operation Plan
e Dry Stack Tailings Facility Construction and Operation Plan®3 e Detailed Water Balance
e Dust Abatement and Monitoring Plan e Environmental Monitoring, Surveillance and Reporting Plan?
e Explosives Management Plan e Groundwater Monitoring Plan?
e Heritage Resource Protection Plan e Hydrogeology Monitoring Plan
e Hazardous Materials Management Plan e In Situ Systems Operations and Maintenance Plan
o Mill Development and Operation Plan e Physical Inspections and Reporting Plan®?
e Mine Development and Operation Plan e Receiving Environment Study
e Noise Monitoring and Management Plan e Reclamation and Closure Plan!
e Road Construction Plan e Sludge Management Plan
e Spill Contingency Plan e Tailings Characterization Plan®
o Traffic Management Plan e Waste Rock Management Plant
e Waste Management Plan e Water Management Plan?
o Wildlife Protection Plan e Water Treatment Systems Operating Manuals
Note: 1. Plan required under both the QML and WL
2. Included as an appendix to the Environmental Monitoring, Surveillance and Reporting Plan
3. Included as an appendix to the Physical Inspections and Reporting Plan

Hecla Yukon recognizes the activities associated with the Bellekeno, Flame & Moth, and New Bermingham
mines and the District Mill are being performed in a historic mining district which includes waters and physical
workings in the Keno Hill mining camp that could potentially become an environmental risk or hazard that do
not yet require immediate attention. The discharge of treated water, and placement of waste rock, tailings and
water treatment sludge is being performed in watersheds that are impacted by historic mining operations. As
the reclamation and closure of historic liabilities is implemented by ERDC in the Keno Hill mining camp, it is
expected that changes in the environmental status at the KHSD operations will be observed.

In addition, results of the monitoring programs undertaken by ERDC also inform the environmental
performance of the KHSD operations.
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2 ADAPTIVE MANAGEMENT PLAN APPROACH

2.1 GOALS AND OBJECTIVES

An AMP is a management tool designed to guide responses to unforeseen or contingency events respecting, for
example, water quality and quantity and physical conditions of site workings and infrastructure. The adaptive
management approach will provide for assessment of mitigation measures and their effectiveness and guide
the orderly implementation of responses. Since it is difficult to predict the specific environmental conditions
that may arise and which require a response from management, the AMP does not necessarily provide specific
detailed descriptions of responses to every situation. The AMP provides procedures that can be implemented
to ensure appropriate action is taken before adverse effects are realized.

The AMP, and a Management Response Plan (MRP) developed as a result, provide possible management
responses that range in level of intervention or mitigation.

2.2 UPDATED ADAPTIVE MANAGEMENT APPROACH

The AMP is laid out using a common element approach to consistently implement the AMP protocols for each
Adaptive Management Initiative (AMI). An AMI is a specific condition, or event, that is anticipated to require
monitoring, assessment, and management as part of the AMP. The AMP follows the Yukon Government
Guidelines for developing adaptive management plans in Yukon, water-related components of quartz mining
projects (Yukon Government, 2021). For each AMI a methodical approach is provided:

1) Description of the initiative - Addresses issues or information that trigger the AMP and identifies
specific working site locations if applicable to event or condition;

2) Risk Narrative - Possible environmental consequences if issue not addressed;

3) Monitoring requirements and evaluation of results - Identifies the parameters to be monitored,
frequency and means for of evaluating parameter;

4) Indicators, action level triggers and management response strategy- Identifies the conditions to be
monitored and assessed and defines the staged thresholds when a series of management actions
should be taken. Provides the series of responses to be implemented when an action is triggered
including notification, evaluation, response planning, action, timelines and reporting. Each action level
incorporates the management responses required at lower levels; and

5) Reporting - Requirements for reporting results of evaluations or investigations for each event
provided.

2.3 CONSULTATION AND ENGAGEMENT

Consultation and stakeholder engagement has resulted in numerous revisions to the AMP as illustrated in the
Document Revisions table. The KHSD mining operations project has been subject to four separate YESAA
reviews (Table 1-3). Issuance of Type A water licence and renewals as well as issuance of plans under the QML
provide additional opportunity for consultation and stakeholder engagement through the submission of
interventions and participation in public hearings. The KHSD mining operations project has been renewed
three times since the original licence was issued (QZ09-092).
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In addition to consultation and engagement opportunities through the assessment and licencing process,
AKHM has undertaken measures to directly speak with and receive feedback on the KHSD mining operations
project from Keno City residents. A summary of activities held since the conclusion of YESAA 2017-0183 review
in January 2018 is presented in Table 2-1

Table 2-1: Post YESAA 2017-0183 Consultation and Engagement Specific to the AMP

DATE TOPIC

February 18-19, Public Hearing hosted by Yukon Water Board for renewal QZ18-044 WL was attended by Yukon Government, FNNND
2020 and Yukon Conservation Society

Changes to AMP to incorporate New Bermingham mining and effluent discharge discussed. FNNND AMP intervention
included inclusion of additional kinetic testing in either the waste rock management plan or the AMP

July 2020 AKHM posted and distributed a poster to update residents on the site activities and introduce new members of the
team. Dust control activities are described, and comments solicited.

October 2020 AKHM hosted a consultation event in Keno City, to which all residents were invited. Approximately 11 people attended
in person, with attendance varying over the course of the morning’s discussion. Two people attended by telephone.
Other residents who were not able to participate requested one on one conversations in the preceding or following
week. Following the meeting, AKHM followed up on specific questions with emails or photos. A presentation was
provided to all participants as a record of the main subjects of discussion. In addition to presentation of the AKHM
production plans, the group discussed the construction of the crusher building for dust and noise control, traffic
management on the haul road, groundwater monitoring, and the progress of the ERDC reclamation plan.

July 2021 Review comments from Yukon Department of Environment and Department of Energy, Mines and Resources on the
2020 AMP received. The audit of the 2018 and 2020 AMPs was conducted. Water quality objectives and triggers were
updated in response.

October 2021 AKHM held a public meeting in Keno City. Updates to operating plans were presented. Dust and noise disturbance
notification form and contact numbers rolled out.
Feedback resulted in the relocation of dust monitoring stations and an increased frequency of testing

Throughout 2022 | The General Manager has had numerous interactions via email, phone calls and meetings with Keno City residents
regarding the performance of mining operations. None of these specifically dealt with the AMP or AMIs

February 2023 Review comments from Yukon Department of Environment and Department of Energy, Mines and Resources on the
December 2022 AMP received
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3 ADAPTIVE MANAGEMENT INITIATIVES

AMIs have been developed for KHSD project to address the following risks:

1

2)
3)

4)

5)

6)

7)

8)
9)

Increase in contaminant load from mine water discharge or the water treatment plant effluent causes
adverse effects to aquatic resources in the receiving environment;

Acidic or metal leachate occurs because of seepage or runoff though N-AML waste rock or the DSTF;

Seepage from or lack of storage capacity in the sludge storage areas results in a risk to aquatic
resources;

Physical instability of waste rock disposal areas or underground workings endangers the health and
safety of site employees or visitors, or leads to an increase in contaminant loading to the receiving
environment.

Public access to the site creates an unacceptable safety risk to mine employees, contractors, and the
public;

Modelling has underestimated the foundation pore pressures leading to slope failure and exposure of
tailings in the long term;

Large precipitation event erodes through the surface cover, exposes the tailings resulting in transport
of tailings into the natural environment;

Erosion develops because of water being discharged from a WTP or the District Mill ponds;

Transport of sediment from the District Mill or WTP discharge areas causes an adverse effect to the
receiving environment;

10) Large differential settlement in the long-term leads to tailings exposure on the surface from

compromised cover;

11) Large differential settlement of a water conveyance or water retaining structure leads to an

uncontrolled release of contact water to the environment or effluent to the environment.

12) Surface water quality objectives exceeded in the receiving environment occurring irrespective of

compliance with effluent discharge standards;

13) Flux of geochemical load from the mines, waste rock disposal areas, or DSTF via groundwater

pathways causes surface water quality objectives to be in exceeded downgradient;

14) Fugitive dust generated exhibits potential effects on the community of Keno City; and

15) Natural attenuation of several metals in Christal Creek or No Cash Creek is reduced or stopped, which

results in a risk to aquatic resources resident in the creeks.
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3.1 AMI #1 — CHANGE IN DISCHARGE WATER QUALITY OR QUANTITY

3.1.1 Description

Water quality and quantity is currently monitored from the Bellekeno, Flame & Moth and New Bermingham
mine workings, their associated water treatment plant (WTP) and the District Mill for potential effects to the
receiving environment. The nearest waterbodies to these sites are described below and shown on Figure 3-1.

e The Bellekeno Mine is near the confluence of Thunder Gulch with Lightning Creek. Bellekeno 625 WTP
discharge reports to ground, flowing via a diffuse surface pathway into Lightning Creek, downstream
of Thunder Gulch;

e The District Mill pond is located south of Christal Lake, and immediately north of Lightning Creek.
When required, the pond discharges to ground in the Christal Creek catchment;

e The Flame & Moth Mine is located adjacent to the District Mill along Lightning Creek. The Flame &
Moth WTP can discharge to Christal Creek or Lightning Creek. Discharge into Christal Creek reports to
ground, while discharge into Lightning Creek is into surface water; and

e The New Bermingham WTP discharges to ground in the upper No Cash Creek catchment.

Monitoring of mine and WTP effluent discharge water quality and quantity is required under WL QZ18-044 to
ensure that effluent discharge limits are not exceeded.

3.1.2 Risk Narrative

Increase in contaminant load from mine water discharge or the water treatment plant effluent causes adverse
effects to aquatic resources in the receiving environment.

3.1.3 Monitoring Requirements and Evaluation of Results

When the treatment ponds are discharging, daily water quality samples are taken at the mine sites and analyzed
on-site for zinc, ammonia, turbidity, total suspended solids (TSS), temperature, conductivity, and pH as well
visual observations of the settling ponds are made, and equipment operating status verified. Evaluation of the
inspection and sample results is conducted by the WTP operators in consultation with the Mill Manager and
Mill Superintendent. The results allow the WTP operators to change plant settings (e.g., lime addition rates and
pond clean-out activities) in order to maintain effluent quality standard (EQS) prior to discharging to the
environment. Results of on-site testing and measurements are recorded in a daily tracking spreadsheet which
incorporates predefined set point triggers that flag conditions where changes to plant settings are required.

Weekly water quality samples of effluent discharge and untreated mine water are submitted to an external
laboratory for analysis of inductively coupled plasma (ICP) metals analysis (total and dissolved), Ammonia-N,
Nitrite-N, Nitrate-N, phosphorous, sulphate, dissolved organic carbon (DOC), hardness, alkalinity, TSS, pH and
conductivity. Tests to determine acute lethality of effluent discharge on rainbow trout and daphnia magna LCso
(median lethal concentration) at 100% concentration, are conducted monthly. The frequency of sublethal
toxicity testing and Radium 266 on the effluent discharge is in accordance with federal Metal and Diamond Mine
Effluent Regulations (MDMER).
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The external laboratory results are evaluated, and quality checks made by a qualified professional (QP) upon
receipt of weekly results. All data for water sample stations required in the WL QZ18-044 are stored in an
EQWin database that allows water quality and quantity to be tracked at each site such that conditions can be
identified at any point in the season. In this way parameters can be tracked, and fluctuations from the normal
levels where management is required to respond can be monitored. Set point triggers are in place within the
database so that response parameters are flagged for notification and action. Results of the evaluation are
reported to the Environment Department immediately. The effluent discharge station ID and the description
used in WL QZ18-044 are provided in Table 3-1

Table 3-1: Effluent Discharge Station Description and Identifier

SITE SITE DESCRIPTION

KV-42 Bellekeno 625 Adit

KV-43 Bellekeno 625 Treatment Pond Decant

KV-82 Keno Hill Silver District Mill Pond

KV-83 Keno Hill Silver District Mill Treatment Plant Discharge
KV-105 Flame and Moth Adit Discharge

KV-104L Flame and Moth Water Treatment Pond Decant discharge to Lightning Creek

KV-104C Flame and Moth Water Treatment Pond Decant discharge to Christal Creek

KV-110 New Bermingham Portal

Kv-114 New Bermingham Pond Decant

The Flame & Moth WTP can discharge to Christal Creek or Lightning Creek. The EQS for each watershed is
defined by the discharge rate, as listed in Table 3-3 and Table 3-4. Mine development and operations require
continual dewatering through the Flame & Moth adit. The effluent discharge rate from the mine is limited to
3,024 m3/day, or the equivalent of continuous discharge at 35 L/s.

During operation, the Bellekeno Mine requires continual dewatering through the Bellekeno 625 adit. The
maximum effluent discharge rate from Bellekeno 625 WTP is 864 m3/day, or the equivalent of continuous
discharge at 10 L/s. The EQS for discharge from the Bellekeno 625 WTP are included in Table 3-3..

The EQS for discharge from the New Bermingham WTP are included in Table 3-4. The maximum effluent
discharge rate from New Bermingham WTP is 13.9 L/s (1,200 m3/day).

Discharge flow rates from the underground workings at each mine are monitored continuously via a totalizer
flow meter. The data from the flowmeter and totalizer is downloaded daily and analyzed monthly. The average
daily totalized flow for each month will be compared with the trailing 24 months of water flow to establish
trends and to determine significant deviation from the trends.

Effluent discharge from the District Mill Pond (referred to as the District Mill Treatment Plant in WL QZ18-044)
is limited to 864 m3/day and is not to exceed a rate of 10 L/s, nor 0.8% of the corresponding total monthly
volume of flow passing monitoring station KV-6 on Christal Creek. The EQS for discharge from the District Mill
Pond, should it occur, is included in Table 3-3.

Water balances for each mine and the District Mill are refined as water use, effluent discharge and meteorology
information is collected during operations. This information is used to review and refine assumptions utilized
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in the water balances that are reported as part of the annual report. In addition, the measured flow and water
quality data from the mine workings and WTPs is used to update the Lightning Creek, Christal Creek, and No
Cash Creek mass load models and validate the model predictions.

Monthly and annual reports on water quality monitoring results are submitted under WL QZ18-044. The
annual report will also include a comparison of predicted and observed flow rates for the New Bermingham
mine. An annual report is also submitted under QML-0009 and with Environment Canada as required under
the MDMER. All monthly and annual reports are provided to FNNND.

3.1.4 Indicators, Action Levels, Management Responses

3.1.4.1 Significant Change in Water Quality

The specific water quality indicators being monitored and assessed in the untreated mine water and WTP
effluent discharge to assess whether a trigger has been activated include metals analysis (total and dissolved),
ammonia, nitrite, nitrate, phosphorous, sulphate, dissolved organic carbon, hardness, alkalinity, TSS, pH and
conductivity.

Action level triggers have been developed based on the EQS parameters for the Bellekeno 625 WTP (KV-43,
Table 3-5), District Mill Pond (KV-83, Table 3-6), Flame & Moth WTP (KV-104C, Table 3-7Table 3-7 and KV-
104L, Table 3-8Table 3-8) and New Bermingham WTP (KV-114, Table 3-9). Water quality data from the WTP
effluent will be assessed to determine if the low, moderate, or high action level triggers for parameters with an
EQS are met:

o Low: Three consecutive weekly WTP effluent sample results collected as part of routine monitoring
greater than 75% of the EQS.

e Moderate: Two consecutive weekly WTP effluent sample results collected as part of routine
monitoring greater than 90% of the EQS.

e High: Two consecutive weekly WTP effluent sample results collected as part of routine monitoring
greater than 95% of the EQS.

Since the pH EQS has a lower and upper value, there are two thresholds for the low, moderate, and high level
triggers. Since pH is monitored continuously as part of WTP operations, the triggers are set based on that what
is practically reasonable from operation perspective, instead of using 75%, 90% and 95% threshold.

Specific thresholds for the Bellekeno 625 adit, Flame & Moth adit and New Bermingham portal discharges
applied to determine if mine water source quality had been significantly altered are trends in zinc, cadmium,
ammonia, turbidity, TSS, pH and conductivity. Monthly averages of pH, conductivity, ammonia, cadmium and
zinc are considered good surrogate parameters to identify water quality changes that may affect water
treatment. Due to the nature of mining activities high concentration of suspended solids and metals found in
the suspended solids are periodically expected as sumps are cleaned out or during dewatering changes;
consequently, metals concentrations will not be a primary trigger.

The management response strategy for AMI #1 is to assess, characterize and define a potential problem at the
low action level. At the moderate action level, a QP will be engaged to assist in identifying the root cause, assess
the effectiveness of the existing water treatment and to support Hecla Yukon in the design of mitigation
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measures. At the high action level, the MRP will be implemented with on-going monitoring and reporting.
Indicators, action level triggers and managements response strategy are provided in Table 3-2.

Responses to changes in water quality from treatment plants and changes in adits will be different to account
for the level of control over the results of water quality, where treatment plants are actively managed, while a
mine’s water quality is dependent on the native groundwater associated with veins, host rock, recharge, and
other factors not directly under the control of the mine operator. A screening level water quality study may be
implemented using field pH and conductivity equipment to identify mine areas that may be contributing to the
change in mine water quality.

Depending on the results of the evaluations, the MRP may considered the following measures:

o Reduce WTP discharge rates until corrective actions are implemented,

e Storage of water in underground sumps or the mill sediment pond to the extent practical to limit
discharge until root causes have been identified and a solution implemented, and/or

e Ifaroot cause can be identified, plans will be implemented to manage the water quality, which may
include modification of the water treatment plant design or operating approach.

3.1.4.2 Significant Change in Water Quantity

The specific indicators that are monitored to provide the information necessary to assess whether a trigger has
been activated is observed ingress flow into the underground working and measure mine water discharge
rates.

Short term temporary spikes in water quantity are to be expected as new mine areas with water transmissive
features such as faults or fractures are encountered. However, if encountered, experience has shown that the
amount of water associated with these initial drainage episodes is not significant, and in a short timeframe the
water drains from the fault or fracture and the net contribution compared to the ongoing flow is minimal.

The trigger is a sustained increase of flow rate. Thresholds for determining significance by a statistical test or
if a major portion (>80%, 90%) of the maximum discharge rate permitted under the water licence is observed
as listed in Table 3-10.

Indicators, action level triggers and managements response strategy are provided in Table 3-10Table 3-2. A
screening level water quantity study may be implemented using portable flow meter equipment such as
portable flumes or a standard time to fill the bucket test to identify mine areas that may be contributing to the
change in water quantity.

Depending on the results of the evaluations, the MRP may consider the following measures:
e Modify of the water treatment plant’s design,
e Change the mine operating approach such as increasing water recycle usage, and/or

o Establish surface water diversions around the mine adits / portals or vent raises.
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3.1.5 AMI #1 Reporting

Review and data quality checks are completed following each monitoring event. Set point triggers are in place
in the site tracking spreadsheet and EQWin database so that response parameters are flagged for notification
and action. Any thresholds crossed or triggers activated would be identified and the relevant parties notified
and management’s response, next steps to be taken and results of evaluations or investigations reported as
listed in Table 3-2 and Table 3-10.
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Table 3-2: AMI #1 Discharge Water Quality Thresholds and Responses

INDICATORS

ACTION LEVEL TRIGGERS

MANAGEMENT RESPONSE STRATEGY

Bellekeno 625 Water Treatment
Facilities (KV-43), District Mill pond
discharge (KV-83), Flame & Moth
settling pond decant (KV-104), New
Bermingham settling pond decant (KV-
114)

WTP effluent water:
On-site results

. pH

. TSS

. Total Zinc

o Ammonia
External laboratory:

. TSS

o Arsenic

. Cadmium

. Zinc

o Ammonia-N

Bellekeno 625 adit (KV-42), Flame &
Moth adit (KV-105), New Bermingham
portal (KV-110)

Field pH and conductivity, turbidity,
ammonia, TSS

External laboratory zinc, cadmium,
ammonia

Monthly averages of pH, conductivity,
ammonia, cadmium and zinc from
underground

Low

Three consecutive weekly samples of effluent discharge that
exceed 75% of the EQS and indicated in Table 3-5 (Bellekeno
625), Table 3-6 (District Mill pond), Table 3-7 (Flame & Moth —
Christal Creek), Table 3-8 (Flame & Moth - Lightning Creek) and
Table 3-9 (New Bermingham) effluent discharge.

Adit discharge field pH more than 1 pH standard unit lower
than historical average. A trend would be established
comparing the prior month average to the historic average.

Statistically significant increasing trend in untreated adit
discharge for ammonia, cadmium and zinc that would exceed
historical maximum (2011-2021 dataset) within 2 years. Trend
analysis based on previous 5 years of data.

Notification

. Site management within 2 weeks of receiving results
Evaluation

. Confirm results

. Conduct additional monitoring activities to improve understanding of the cause of the trigger activation

. A review of recent mining practices and a study of specific rock lithologies in the area of recent mining activity to assess if the change is associated with specific rock types or if a mining practice could be

associated with the change

. Specific metals trends will be evaluated if a pH, conductivity, ammonia, zinc or cadmium trend has been triggered in mine discharge water
Management Response

. WTP operators will evaluate current plant operations and adjust as necessary (e.g., modify chemical addition)

. Bench scale tests (e.g., jar testing) may be conducted to inform changes to chemical addition to optimize treatment

. Prepare preliminary MRP including action timelines and possible trigger adjustments

. Identify personnel who will be responsible for monitoring data evaluation, preparing and updating the MRP, and implementation of the MRP
. Complete updates to the preliminary MRP to incorporate evaluation outcomes
Reporting

. Include in WL QZ18-044 monthly report threshold exceedance

Moderate

Two consecutive weekly samples of effluent discharge that
exceed 90% of the EQS and indicated in Table 3-5 (Bellekeno
625), Table 3-6 (District Mill pond), Table 3-7 (Flame & Moth —
Christal Creek), Table 3-8 (Flame & Moth - Lightning Creek) and
Table 3-9 (New Bermingham) effluent discharge.

If not already done so, complete the activities outlined for a low action level trigger

Notification
. Site management within 2 weeks of confirming results
Evaluation
. Assess any water quality changes in adit influent to WTP or changes in WTP operations
. Initiate review of associated catchment background and receiving environment monitoring data
. Identify potential mitigative actions

Management Response
o Engage a QP
. Initiate implementation of recommendations of the QP upon receipt
. Update MRP to include the mitigation options evaluated and the selection of the preferred response should the trend continue, and high action level triggers reached
. Prepare a conceptual design of the preferred mitigation option and assess permitting requirements
. Where appropriate, implement mitigation measures intended to manage water quality
Reporting
. Include in WL QZ18-044 monthly report results of evaluations or investigations

High

Two consecutive weekly samples of effluent discharge that
exceed 95% of the EQS as indicated in Table 3-5 (Bellekeno
625), Table 3-6 (District Mill pond), Table 3-7 (Flame & Moth —
Christal Creek), Table 3-8 (Flame & Moth - Lightning Creek) and
Table 3-9 (New Bermingham) effluent discharge.

If not already done so, complete the activities outlined for a moderate action level trigger
Notification
. YG inspector within 2 weeks of confirmation of water quality results
Evaluation
. Gather additional data to finalize the mitigation design
Management Response
. Obtain permits if necessary and implement mitigation measures as outlined in the MRP
. Where required, submit mitigation plan to the water board, EMR and YG inspector for review and approval
. Actions are to continue until WQOs and EQSs are no longer exceeded
Reporting
. Include in WL QZ18-044 monthly report results of evaluations or investigations
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Table 3-3: Effluent Quality Standards Bellekeno 625, District Mill, Flame & Moth to Christal Creek

Parameter Units Be'lls-lfsno Dis't(l;i;-:tslsw ill Flame & Moth to Christal Creek KV-104C
Discharge Rate L/s 0-10 0-10° 0-10 10.1-20 20.1-30 30.1-35
Total suspended solids mg/L 25 25 15
pH pH units- 6.5t09.5 6.5t09.5 6.5t09.5
Ammonia Nitrogen (as N) mg/L 5 5 6.5 3.7 2.7 2.4
Arsenic (Total) mg/L 0.1 0.1 0.042 0.022 0.017 0.012
Cadmium (Total) mg/L 0.01 0.01 0.0080 0.0060 0.0044 0.0042
Copper (Total) mg/L 0.1 0.1 0.043 0.026 0.021 0.019
Lead (Total) mg/L 0.2 0.2 0.043 0.023 0.018 0.016
Nickel (Total) mg/L 0.5 0.5 0.5
Radium 226 Ba/L 0.37 0.37 0.37
Silver (Total) mg/L 0.01 0.02 0.001 0.00064 0.00053 0.00052
Zinc (Total) mg/L 0.5 0.5 0.5 0.46 0.42 0.40
ztef(])%l; Sg;nct;::r;triz:t Leso - Non-toxic Non-toxic Non-toxic
Notes:
a). total monthly volume not exceeding 0.8% of the corresponding total monthly volume of flow passing monitoring station KV-6 on Christal Creek
Table 3-4: Effluent Quality Standards New Bermingham, Flame & Moth to Lightning Creek
New
Parameter Units Bermingham Flame & Moth to Lightning Creek KV-104L
KV-114
Discharge Rate L/s 0-13.9 0-10 10.1-20 20.1-30 30.1-35
Total suspended solids mg/L 25 15
pH pH units- 6.5t09.5 6.5t09.5
Ammonia Nitrogen (as N) mg/L 5 10 10 9.0 8.1
Arsenic (Dissolved) mg/L 0.061 0.035 0.020 0.015 0.013
Cadmium (Dissolved) mg/L 0.01 0.0012 0.00072 0.00055 0.00050
Copper (Dissolved) mg/L 0.024 0.043 0.023 0.017 0.015
Lead (Dissolved) mg/L 0.048 0.036 0.020 0.014 0.012
Nickel (Dissolved) mg/L 0.37 0.50 0.50 0.44 0.40
Radium 226 Ba/L 0.37 0.37
Silver (Dissolved) mg/L 0.00062 0.0029 0.0016 0.0012 0.0010
Zinc (Dissolved) mg/L 0.5 0.23 0.13 0.092 0.085
96-hour Rainbow Trout LC50 ) Non-toxic Non-toxic
at 100% concentration
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Table 3-5: Bellekeno 625 Low, Moderate, and High Action Level Thresholds (KV-43)

Parameter Units Low Moderate High
Total suspended solids mg/L 18.8 22.5 23.8
pH - <7.0;>9.3 <6.75;>9.4 <6.6; >9.45
Ammonia Nitrogen (as N) mg/L 3.75 4.50 4.75
Arsenic (Total) mg/L 0.0750 0.0900 0.0950
Cadmium (Total) mg/L 0.00750 0.00900 0.00950
Copper (Total) mg/L 0.0750 0.0900 0.0950
Lead (Total) mg/L 0.150 0.180 0.190
Nickel (Total) mg/L 0.375 0.450 0.475
Radium 226 Bqg/L 0.278 0.333 0.352
Silver (Total) mg/L 0.00750 0.00900 0.00950
Zinc (Total) mg/L 0.375 0.450 0.475

Table 3-6: District Mill Low,

Moderate, and High Action Level Thresholds (KV-83)

Parameter Units Low Moderate High
Total suspended solids mg/L 18.8 22.5 23.8
pH - <7.0;>9.3 <6.75;>9.4 <6.6; >9.45
Ammonia Nitrogen (as N) mg/L 3.75 4.50 4.75
Arsenic (Total) mg/L 0.0750 0.0900 0.0950
Cadmium (Total) mg/L 0.00750 0.00900 0.00950
Copper (Total) mg/L 0.0750 0.0900 0.0950
Lead (Total) mg/L 0.150 0.180 0.190
Nickel (Total) mg/L 0.375 0.450 0.475
Radium 226 Bqg/L 0.278 0.333 0.352
Silver (Total) mg/L 0.00750 0.00900 0.00950
Zinc (Total) mg/L 0.375 0.450 0.475
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Table 3-7: Flame & Moth to Christal Creek Low, Moderate, and High Action Level Thresholds (KV-104C)

Parameter Units 0-10L/s 10.1-201L/s 20.1-30L/s 30.1-35L/s

Low Moderate High Low Moderate High Low Moderate High Low Moderate High
Arsenic (Total) mg/L | 00323 0.0387 0.0409 0.0158 0.0189 0.0200 0.0128 0.0153 00162 | 0.00900 | 0.0108 0.0114
Cadmium (Total) mg/L | 000750 | 0.00900 | 0.00950 | 0.00750 | 0.00900 | 0.00950 | 0.00705 | 0.00846 | 0.00893 | 0.00645 | 0.00774 | 0.00817
Copper (Total) mg/L | 00315 0.0378 0.0399 0.0195 0.0234 0.0247 0.0158 0.0189 0.0200 0.0143 0.0171 0.0181
Lead (Total) meg/L | 0.0983 0.118 0.124 0.0608 0.0729 0.0770 0.0480 0.0576 0.0608 0.0420 0.0504 0.0532
Nickel (Total) mg/L | 0375 0.450 0.475 0375 0.450 0.475 0375 0.450 0.475 0.375 0.450 0.475
Silver (Total) mg/L | 0.000668 | 0.000801 | 0.000846 | 0.000480 | 0.000576 | 0.000608 | 0.000398 | 0.000477 | 0.000504 | 0.000368 | 0.000441 | 0.000466
Radium 266 Ba/L | 0278 0333 0352 0.278 0333 0.352 0.278 0333 0.352 0.278 0.333 0.352
Zinc (Total) mg/L | 0375 0.450 0.475 0375 0.450 0.475 0375 0.450 0.475 0.375 0.450 0.475
. Jaons| G5 | S5 [awmr] 5 | S5 [awms| G5 | S5 e | T | %
Igltifj':”s"e”de‘j mg/L 113 135 143 113 135 143 113 135 143 113 135 143
:\:“Nmmia Nitrogen | o/ 4.88 5.85 6.18 278 3.33 3.52 2.03 2.43 2.57 1.80 2.16 2.28
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Table 3-8: Flame & Moth to Lightning Creek Low, Moderate, and High Action Level Thresholds (KV-104L)

Parameter Units 0-10L/s 10.1-20L/s 20.1-30L/s 30.1-35L/s

Low Moderate High Low Moderate High Low Moderate High Low Moderate High
Arsenic (Dissolved) | mg/L | 0.0255 0.0306 0.0323 0.0150 0.0180 0.0190 0.0113 0.0135 0.0143 0.00975 0.0117 0.0124
f;i(:glltzqd) mg/L | 0.000900 | 0.00108 0.00114 | 0.000525 | 0.000630 | 0.000665 | 0.000390 | 0.000468 | 0.000494 | 0.000360 | 0.000432 | 0.000456
Copper (Dissolved) | mg/L | 0.0315 0.0378 0.0399 0.0173 0.0207 0.0219 0.0120 0.0144 0.0152 0.0113 0.0135 0.0143
Lead (Dissolved) mg/L | 0.0263 0.032 0.033 0.0143 0.0171 0.0181 0.0105 0.0126 0.0133 0.0090 0.0108 0.0114
Nickel (Dissolved) mg/L 0315 0.378 0.399 0.315 0.378 0.399 0.323 0.387 0.409 0.300 0.360 0.380
Silver (Dissolved) mg/L | 0.00218 0.00261 0.00276 0.00120 0.00144 0.00152 | 0.000825 | 0.000990 | 0.00105 | 0.000750 | 0.000900 | 0.000950
Radium 266 Bg/L 0.278 0.333 0.352 0.278 0.333 0.352 0.278 0.333 0.352 0.278 0.333 0.352
Zinc (Dissolved) mg/L 0.173 0.207 0.219 0.0975 0.117 0.124 0.0675 0.0810 0.0855 0.0600 0.0720 0.0760
pH ; <7.0;59.3 | <6.75;>9.4 | <6.6;>9.45 | <7.0;>9.3 | <6.75;>9.4 | <6.6;>9.45 | <7.0;59.3 | <6.75;>9.4 | <6.6;>9.45 | <7.0;59.3 | <6.75;>9.4 | <6.6;>9.45
I;’I:'Ssus”e”de‘j mg/L 113 135 143 113 135 143 113 135 143 113 135 143
:;“Nm"'a Nitrogen | o/t 7.50 9.00 9.50 7.50 9.00 9.50 6.75 8.10 8.55 6.08 7.29 7.70
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Table 3-9: New Bermingham Low, Moderate, and High Action Level Thresholds (KV-114)
Parameter Units Low Moderate High
Total suspended solids mg/L 18.8 22.5 23.8
pH - <7.0;>9.3 <6.75;>9.4 <6.6; >9.45
Ammonia Nitrogen (as N) mg/L 3.75 4.50 4.75
Arsenic (Total) mg/L 0.0458 0.0549 0.0580
Cadmium (Total) mg/L 0.00750 0.00900 0.00950
Copper (Total) mg/L 0.0180 0.0216 0.0228
Lead (Total) mg/L 0.0360 0.0432 0.0456
Nickel (Total) mg/L 0.278 0.333 0.352
Radium 226 Bqg/L 0.278 0.333 0.352
Silver (Total) mg/L 0.000465 0.000558 0.000589
Zinc (Total) mg/L 0.375 0.450 0.475
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Table 3-10: AMI #1 Discharge Water Quantity Thresholds and Responses
[INDICATORS | ACTIONLEVELTRIGGERS [ MANAGEMENTRESPONSESTRATEGY .~

Discharge flow rates from:
. Bellekeno 625 adit (KV-43)
. Flame & Moth adit (KV-105)
. New Bermingham portal
(Kv-110)

Low

Water discharge from the Flame & Moth adit (KV-105)
increases from 0-10 L/s to greater than 20 L/s in a period of
less than two weeks.

OR

Average daily water discharge at the New Bermingham portal
(KV-110), calculated each month, shows a statistically
significant increasing trend (based on past 5 years of data)
which is extrapolated to exceed the daily discharge rate of
1,200 m?3/day within 2 years.

OR

Average daily water discharge at the Flame & Moth adit
(KV-105), calculated each month, shows a statistically
significant increasing trend (based on past 5 years of data)
which is extrapolated to exceed the daily discharge rate of
3,024 m3/day within 2 years.

Notification
. Mine Operations Manager within 24 hours of confirming rates
Evaluation
. Confirm rates
. Conduct additional monitoring activities to improve understanding of the cause of the trigger activation
. Compare predicted versus observed flows to aid interpretation of increasing trend
Management Response
. Prepare preliminary MRP including action timelines and possible trigger adjustments
. Identify personnel who will be responsible for monitoring data evaluation, preparing and updating the MRP, and implementation of the MRP
. Complete updates to the preliminary MRP to incorporate evaluation outcomes
. If the evaluation of the monitoring data indicates that the elevated flow are not mine related; document the outcome
Reporting
. Include in WL QZ18-044 monthly report threshold exceedance

Moderate

Bellekeno 625 adit discharge within 20% of the licenced
maximum discharge rate (864 m3/day) for seven consecutive
days

OR

Flame & Moth Mine adit discharge flow within 20% of the
licenced maximum discharge rate (3,024 m3/day) for seven
consecutive days

OR

New Bermingham Mine portal discharge flow within 20% of
the licenced maximum discharge rate (1,200 m3/day) for seven
consecutive days

If not already done so, complete the activities outlined for a low action level trigger
Notification
. Mine Operations Manager immediately of confirming rates
Evaluation
. Investigation into limiting mine inflows
. Identify potential mitigative actions
Management Response
. Engage a QP
. Initiate implementation of recommendations of the QP upon receipt
. Update the MRP to include the mitigation options evaluated and the selection of the preferred response should the trend continue, and high action level triggers reached
. Prepare a conceptual design of the preferred mitigation option and assess permitting requirements
. Where appropriate, implement mitigation measures intended to mange the change in water quantity
Reporting
. Include in WL QZ18-044 monthly report results of evaluations or investigations
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3.2 AMI #2 — N-AML WASTE ROCK SEEPAGE OR TAILINGS EXHIBIT ACID OR METAL LEACHATE

3.2.1 Description

Water draining from waste rock or tailings can contain elevated concentrations of metals and other elements
at any pH. To develop appropriate waste rock and tailings management procedures an accurate prediction of
future drainage chemistry is needed (Price, 2009).

Acid rock drainage and metal leaching characterization of waste rock produced from prospective production
areas in the Keno Hill mining camp was initiated by AKHM in 2006. This data set includes static (e.g., acid base
accounting (ABA), elemental metals by ICP, shake flask leach test) and kinetic (e.g., humidity cells and field
barrels) of material from Bellekeno, Onek, Lucky Queen, Flame & Moth, Silver King, and New Bermingham.
Static and kinetic testing of the tailings generated and placed in the DSTF commenced in 2010.

The Waste Rock Management Plan provides procedures to be followed in order to segregate and dispose of
N-AML or store P-AML waste rock and thereby minimize potential impacts of waste rock brought to surface on
land and water resources. It also provides guidance on the classification of waste rock as P-AML or N-AML
during mining and procedures to confirm the field screening with geochemical testing.

The Tailings Characterization Plan provides procedures to confirm the physical, chemical, and mineralogical
properties of the tailings deposited at the DSTF through static tests. Provisions for conducting long-term
humidity cell tests and saturated column tests of the co-mingled tailings generated through the processing of
ore from the Bellekeno, Flame & Moth and New Bermingham mines are also defined.

Routine monitoring of the DSTF and waste rock disposal areas, including areas where waste rock was used in
construction, is conducted to assess the effectiveness of the management measures, confirm predictions and to
obtain the appropriate information to assist in mine closure planning.

Prior to 2021, all N-AML waste rock produced by the KHSD project was used for construction purposes as
follows:

e N-AML waste rock from the Bellekeno Mine was used to construct the Bellekeno Haul Road, Keno City
Bypass Road and the mine laydown area.

e N-AML waste rock from Flame & Moth was used to expand the District Mill yard, establish the laydown
area for the new warehouse, to construct the P-AML waste rock storage area, and the realignment of
the Bellekeno Haul Road through the DSTF Phase 2 expansion area.

e N-AML waste rock from the New Bermingham Mine has been used to construct the adjacent mine
laydown area and for upgrades and maintenance of the haulage road from the mine to the Duncan
Creek Road.

In 2021, N-AML waste rock disposal areas were established at the Flame & Moth and New Bermingham mines.
Waste rock from both of these disposal areas is to be recovered and used as backfill underground. In addition,
N-AML waste rock the Flame & Moth Mine can continue to be used for construction, however N-AML rock from
New Bermingham must meet criteria described in the Waste Rock Management Plan to be considered for use
in construction.
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3.2.2 Risk Narrative

Acidic or metal leachate occurs because of seepage or runoff though N-AML waste rock or the DSTF.

3.2.3 Monitoring Requirements and Evaluation of Results

The geochemical characterization of waste rock and tailings produced during operations provide a verification
of the properties of the N-AML waste rock and tailings. The sampling frequency and geochemical testing
methods are dependant on volume of waste rock produced and its N-AML or P-AML designation as described
in the Waste Rock Management Plan.

Kinetic testing of humidity cells are conducted in a laboratory environment over a minimum 40-week period
with weekly to bi-weekly testing, depending on parameters.

Static test results are reviewed upon receipt by the Hecla Yukon’s Geology Department and uploaded into a
database for comparison with the field screening classification. Both the static and kinetic test results are
reviewed by a QP upon receipt of the results and an interpretation report to confirm the predicted future
drainage chemistry from N-AML waste rock or tailings is prepared annually.

Any waste rock drainage or seeps observed between May and October is monitored for estimated flow volume
and basic field parameters of pH and conductivity. Evidence of sulphide oxidation such as snow melt areas or
the presence of sulphide oxidations products are also be noted. This monitoring occurs in conjunction with the
monthly regional surface and groundwater monitoring program which is carried out by competent, trained
field operators.

Monthly field measurements of flow, pH, temperature, conductivity, and on-site zinc analysis are taken
between May and October at a seep below the Bellekeno 625 Adit (KV-44) and samples submitted for dissolved
ICP metals, Ammonia-N, Nitrite-N, Nitrate-N, phosphorous, sulphate, dissolved organic carbon (DOC),
hardness, alkalinity, TSS, pH, conductivity and LCso on a quarterly seasonal basis.

The toe of the New Bermingham water rock disposal area and those sections of the Keno City Bypass Road
constructed of waste rock are monitored to detect seeps during the seasonal monthly monitoring program.
Should seeps be detected, monitoring stations will be established. These stations will be monitored monthly
between May and October for flow, pH, temperature, conductivity, and zinc. Runoff accumulating with the DSTF
diversion ditch following freshet is also monitored and sampled.

External laboratory water quality monitoring results are uploaded weekly into the EQWin database and the
results are evaluated and quality checks undertaken by a QP. Monthly reports on water quality monitoring and
an annual interpretation report prepared by a QP are submitted under WL QZ18-044. All monthly and annual
reports are provided to FNNND.

Documentation of waste rock management activities including field screening, segregation, handling,
management and ongoing geochemical monitoring and analyses are compiled and included in the annual
reports submitted under QML-0009 and WL QZ18-044.
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Monitoring of DSTF runoff and N-AML waste rock seeps is used to evaluate if water quality is trending to acid
or metal leaching conditions and to assess the adequacy of the waste rock screening criteria and management
procedures.

Adaptive management will be implemented to respond to negative trends or ineffective screening, or waste
rock management procedures being detected through the monitoring and testing programs.

3.2.4 Indicators, Action Levels, Management Response

The specific indicators that are monitored to assess whether a trigger may have been activated include field
measurements of pH, conductivity; along with external laboratory results for alkalinity, sulphate, zinc,
cadmium, and hardness.

Water quality results of samples collected from waste rock seeps, runoff accumulating within the DSTF
diversion ditch (following freshet) or the field bins and geochemical test results of the waste rock can trigger
the need for adaptive management.

As per the general approach to the adaptive management plan, a staged response to the development of P-AML
conditions or ineffective management of P-AML waste rock will be implemented if the threshold is triggered.
The initial response can include further inspection and testing to access and define the potential for acid rock
drainage and metal leaching. At the moderate action level, conceptual designs are prepared and mitigation
measures intended to stabilize conditions and minimize further deterioration implemented. At the high action
level permits are obtained, the preferred mitigative action taken to improve environmental conditions
implemented, conditions monitored, and the effectiveness of the response evaluated. Indicators, action level
triggers and managements response strategy are provided in Table 3-11.

Depending on the results of the evaluations, the MRP may consider the following measures:

e Diversion of seepage or runoff by ditching, berming, or pumping water;

e Relocation of newly classified P-AML waste rock to a P-AML waste rock storage facility or
underground; or

o Installation of a cover and a water diversion system.

3.2.5 AMI #2 Reporting

Review and data quality checks is completed following each monitoring event and includes a review of the
relevant monitored data from the Environmental Monitoring, Surveillance and Reporting Plan, Appendix A
Groundwater Monitoring Plan, the Waste Rock Management Plan, and the Tailings Characterization Plan. Any
thresholds crossed or triggers activated would be identified and the relevant parties notified and
management’s response, next steps to be taken and results of evaluations or investigations reported as listed
in Table 3-11.

AKHM_AMP_ApRIL_2023 26



Alexco Keno Hill Mining Corp.

Adaptive Management Plan
HECLA YUKON
APRrIL2023

Table 3-11: AMI #2 Acid or Metal Leachate Thresholds and Responses

Seepage from waste rock disposal areas
or from works constructed or upgraded
with N-AML material that originated
from the Bellekeno. Flame & Moth or
New Bermingham mine

Seepage from the DSTF

Field bins and humidity cells results from
N-AML waste rock and tailings

ABA, ICP metals analysis and shake flask
leach test of N-AML waste rock and
tailings

Field measurements of:

° pH

. conductivity
External laboratory analysis of:

o zinc

. cadmium
. sulphate
. alkalinity

Low

New seeps are identified from N-AML waste rock or works
constructed or upgraded with N-AML waste rock

Observation of oxidized iron staining in seeps from N-AML
waste rock

A comparison the geochemical test results with field screening
classification indicates that P-AML waste rock may have been
misclassified and handled as N-AML waste rock

Notification
. Site management within 2 weeks of confirmation of results
Evaluation
. Sample the seep, conduct field tests, submit sample for analysis and confirm results
. Document the occurrence of the seep with photographs and estimate flow rate
. Assess potential mine related waste rock sources and external environmental interactions at the seep location
. Determine the volume of waste rock that may have been misclassified and its current location on site
Management Response
. Prepare preliminary MRP including action timelines and possible trigger adjustments
Identify personnel who will be responsible for monitoring data evaluation, preparing and updating the MRP, and implementation of the MRP
Complete updates to the preliminary MRP to incorporate evaluation outcomes
If the evaluation of the seep indicates that it is not in contact with waste rock generated by Hecla Keno Hill; document the outcome
If the waste rock misclassified as N-AML is not currently on surface or is stored in a P-AML facility; document the outcome

Moderate

Seep sample result trend exhibits:

. a decline in pH between measurements or pH <6.0
or

. conductivity, zinc, cadmium or sulphate showing a
significant increasing trend or

. decreasing trend in alkalinity or

. total zinc > 0.5 mg/L or

. total cadmium > 0.01 mg/L

Kinetic testing of N-AML waste rock or tailings exhibit:
. a decline in pH between measurements or pH <6.0

If not already done so, complete the activities outlined for a low action level trigger
Notification
. Site management within 2 weeks of confirmation of results
Evaluation
. Conduct additional monitoring activities to improve understanding of the cause of the trigger activation
. Continue to monitor seep locations weekly until flow has stopped for two consecutive weeks or as recommended by the QP
. Initiate an assessment of downstream or downgradient locations for potential impacts
. QP to evaluate the potential risk to the environment based on the volume of P-AML waste rock misclassified and its current location
. Identify potential mitigative actions
Management Response
. Engage a QP
. Initiate implementation of recommendations of the QP upon receipt
. Update the MRP to include the mitigation options evaluated and the selection of the preferred response should the trend continue, and high action level triggers reached
. Prepare a conceptual design of the preferred mitigation option and assess permitting requirements
. Where appropriate, implement mitigation measures intended to stabilize conditions and minimize further deterioration
Reporting
. Include in WL QZ18-044 monthly report threshold exceedance and results of evaluations or investigations
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3.3 AMI #3 — SLUDGE STORAGE AREA EFFECTIVENESS COMPROMISED

3.3.1 Description

Lime solution is added to the underground mine collected waters and a zinc hydroxide precipitate (sludge) is
formed in the Bellekeno 625, Flame & Moth, and New Bermingham WTPs.

At the Bellekeno 625 WTP, the sludge settles in the bottom of two lined ponds. The sludge from the settling
ponds is removed using a vacuum truck. Up until 2021, sludge from the Bellekeno 625 WTP was stored in a
dedicated cell at the Valley Tailings area, the Valley Tailings Bellekeno Sludge Storage Area (VTBSSA). The
sludge storage area is not lined to allow water to exfiltrate. Since 2021, sludge removed from the Bellekeno 625
settling ponds has been disposed of underground in the Bellekeno Mine.

A lamella clarifier is the primary liquid/solids separation equipment for removal of the metal hydroxides
formed at the Flame & Moth and New Bermingham WTP’s. The lamella clarifier is an inclined-plate clarifier.
The inlet stream is stilled upon entry into the clarifier. Solid particles begin to settle on the plates and
accumulate in collection hoppers at the bottom of the clarifier unit. The sludge is drawn off at the bottom of
these hoppers and the clarified liquid exits the unit at the top by a weir.

Underflow from the clarifier is gravity fed to a series of geotextile filter bags which dewater the sludge. A valve
manifold allows the de-sludge solution to be directed to the next sludge bag in the series when the active bag
is filled. Sludge in the no longer active bag becomes solid overtime and is then loaded by a skid steer or front
loader for removal in a truck.

At the New Bermingham WTP, the dewatered sludge is hauled on average once a month to the historical
Bermingham SW open pit for final disposal. The pit is located approximately 500 m upgradient of the New
Bermingham mine. The dewatered sludge recovered from the Flame & Moth WTP is either deposited in the mill
tailings thickener where it is mixed with filtered and dry stacked tailings, or disposed in the DSTF directly, or
co-mingled with rock in the P-AML waste rock storage facility or transferred to a sludge dewatering area prior
to disposal underground in the Flame & Moth Mine. Sludge management practices for the Flame & Moth sludge
are currently being evaluated.

Sludge that accumulates in the WTP settling ponds and the District Mill Pond are removed using a vacuum truck
or dredge and disposed of in the same manner as the WTP sludge.

Additional details on site sludge management are available in the Sludge Management Plan, Operations and
Maintenance Manual for the Flame & Moth Mine (AKHM, 2018), and New Bermingham Water Treatment
Facility Operations Manual (AKHM, 2021a). The following section pertain to the potential for the effectiveness
of the VTBSSA or the Bermingham SW Open Pit to become compromised. The locations of the sludge storage
areas are shown on Figure 3-2 and Figure 3-3.

Any sludge deposited in the DSTF will be evaluated by DSTF monitoring programs and sludge stored in P-AML
waste rock storage areas will be evaluated by waste rock management programes.
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3.3.2 Risk Narrative

Seepage from or lack of storage capacity in the sludge storage areas results in a risk to aquatic resources.

3.3.3 Monitoring Requirements and Evaluation of Results

Any seeps below the Bermingham SW pit or VTBSSA observed between May and October will be monitored for
estimated flow volume, field pH and conductivity. This monitoring occurs in conjunction with the monthly
regional surface and groundwater monitoring program which is carried out by competent, trained field
operators. Seepage will be documented, and if flow is sufficient water samples collected and submitted for
analysis of ICP metals analysis (total and dissolved), sulphate, hardness, alkalinity, TSS, pH and conductivity.

External laboratory water quality monitoring results are evaluated upon receipt by Hecla Yukon’s Environment
Department. In addition, an independent QP completes quality checks and uploads water quality monitoring
results weekly into the EQWin database. Monthly and annual reports on water quality monitoring results are
reviewed and interpreted by the QP and submitted under WL QZ18-044.

Visual inspection of freeboard in Bermingham SW and VTBSSA are conducted to ensure sufficient capacity
remains prior to the deposition of additional sludge. A quarterly physical inspection report is submitted as part
of the associated monthly report under WL QZ19-044 and the annual QML-0009 report.

3.3.4 Indicators, Action Levels, Management Response

The specific water quality indicators to be monitored in seeps from sludge storage areas to provide the
necessary information to assess whether a trigger has been activated include pH, alkalinity, sulphate, zinc, and
cadmium to determine if it is resulting from sludge deposition.

Visual observation of the freeboard in the Bermingham SW Pit and the VTBSSA will indicate whether a sludge
storage capacity trigger has been activated.

The management response strategy for AMI #3 is to assess, characterize and define a potential problem at the
low action level. At the moderate action level, assess the potential impact to the receiving environment and
design of mitigation measures. At the high action level, the MRP will be implemented with on-going monitoring
and reporting.

Depending on the results of the evaluations, the MRP may consider the following measures:

o Ifseepage is depositing a load into a fish bearing stream or creek, ditching, berming, or pumping may
be implemented to prevent this.

e Anincrease to the facility capacity by increasing berm height for example.
e Alternative sludge storage area approved and use of the current one would cease.
3.3.5 AMI #3 Reporting

Reporting will be completed in accordance with the Environmental Monitoring, Surveillance and Reporting
Plan, Appendix B Physical Inspections and Reporting Plan. Any thresholds crossed or triggers activated would
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be identified and the relevant parties notified and management’s response, next steps to be taken and results
of evaluations or investigations reported as listed in Table 3-12. The Sludge Management Plan would be revised
to incorporate any new sludge storage areas and any additional water quality monitoring sites. Revisions to

the WTP operating manuals would occur as necessary to address any modifications or changes to operating
activities.
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Alexco Keno Hill Mining Corp.
Adaptive Management Plan

Bermingham SW pit and

Valley Tailings Bellekeno

Sludge Storage Area seepage
. Flow rate

° pH
. alkalinity
. sulphate
. zinc

. cadmium
. hardness

Visual observation of
Bermingham SW Pit and
VTBSSA freeboard

Determine if there is seepage
from the sludge storage area
as per the visual inspection.

from the Bermingham SW pit
or the VTBSSA

Freeboard in the
Bermingham SW Pit has risen
to within 1.5 m of decant
point

Freeboard in the VTBSSA is
within 1.0 m of the decant
point

HECLA YUKON
APRIL 2023
Table 3-12: AMI #3 Sludge Storage Thresholds and Responses
INDICATORS ACTION LEVEL TRIGGERS MANAGEMENT RESPONSE STRATEGY
Low Notification
Specific indicators monitored identified . Site management within 2 weeks of receipt of results or observing freeboard
in any seeps from the BT SR BTG e ERA TS Evaluation

. Sample the seep, conduct field tests, and submit sample for analysis
. Document the occurrence of the seep with photographs and estimate flow rate
. Inspect the area to improve understanding of the cause of the trigger activation
Management Response
. Prepare preliminary MRP including action timelines and possible trigger adjustments
. Identify personnel who will be responsible for monitoring or data evaluation, preparing and updating the MRP, and
implementation of the MRP
. Complete updates to the preliminary MRP to incorporate evaluation outcomes

Moderate

Seep water quality

. pH <6.0,

. total zinc >0.5
mg/L,

. total cadmium
>0.01 mg/L

Freeboard within 0.5 m of
decant point

If not already done so, complete the activities outlined for a low action level trigger
Notification
. Site management within 2 weeks of receipt of results or observing freeboard
Evaluation
. Document the flow path to determine if flow is reaching surface waters
. Where appropriate, increase monitoring of freeboard to daily and cease depositing sludge
. Identify potential mitigative actions
Management Response
. Update the MRP to include the mitigation options evaluated and the selection of the preferred response should the
trend continue, and high action level triggers reached
. Prepare a conceptual design of the preferred mitigation option and assess permitting requirements
. Where appropriate, implement mitigation measures intended to stabilize conditions
Reporting
. Include quarterly physical inspection WL report threshold exceedance and results of evaluations or investigations

High

Freeboard is at the decant
point

Significant increase in
seepage flow rate and holes
on the surface of the sludge
indicating possible piping of
material

If not already done so, complete the activities outlined for a moderate action level trigger
Notification
o Site management immediately
. YG inspector within 24 hours
Evaluation
. Determine appropriate mitigation measures
Management Response
. Obtain permits and implement mitigation measures as outlined in the MRP if necessary
Reporting
. Include in WL QZ18-044 monthly report threshold exceedance and results of evaluations or investigations
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3.4 AMI #4 — PHYSICAL INSTABILITIES

3.4.1 Description

The stability of waste rock slopes is a function of the natural strata on which they are founded, the properties
of the waste rock being deposited and climate. Slope failure could result in a landslide. The possibility for ice-
rich permafrost foundation soils beneath the N-AML waste rock disposal facilities was assessed in their design
and the risk of permafrost thaw and elevated porewater pressure in foundations considered.

The deposition of N-AML waste rock at the KHSD project is being done in areas where engineering assessments
were performed for suitability. However, it is possible that waste rock piles can shift due to changes in
foundation conditions. Even though it is remote or unlikely, a significant amount of material can potentially
block access to a site.

Settlement or collapse of the ground surface can occur as a result of subsidence where underground workings
have come close to the surface. While a Ground Control Management Plan is in place to address underground
mining operations, it does not address movement of ground resulting in surface subsidence at the KHSD
project.

3.4.2 Risk Narrative

Physical instability of waste rock disposal areas or underground workings endangers the health and safety of
site employees or visitors or leads to an increase in contaminant loading to the receiving environment.

3.4.3 Monitoring Requirements and Evaluation of Results

The inspection of the physical stability of waste rock disposal facilities and the underground workings are
conducted annually by independent engineers. Observations and measurements made during daily physical
inspections of the structural integrity of underground workings and changes to conditions are evaluated by the
Hecla Yukon Engineering Department and reported to site management.

Inspections of waste rock disposal facilities are conducted monthly between May and October by the
Engineering Department to ensure their structural integrity and that runoff and discharge is being
appropriately managed. The Waste Rock Management Plan provides the following rating system (Table 3-11)
to evaluate the structural integrity of the areas inspected:

Table 3-13: Physical Inspection Rating System

CONDITION RATING DETAILS

Excellent “As New” Condition.

Good System or element is sound and performing its function; although it shows signs of use and may require
some minor repairs, mostly routine.

Fair System or element is still performing adequately at this time, but needs “priority” and/or “routine” repair

to prevent future deterioration and to restore it to good condition. A fair rating will be reported to site
manager after the inspection.

Poor System or element cannot be relied upon to continue to perform its original function without “immediate”
and/or “priority” repairs. A poor rating will be reported to site manager after the inspection.
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The purpose of the physical inspection is to observe and record sufficient information to permit development
of a course of action; repair or rehabilitation if it is required. If issues are identified during the monthly
inspections site management will be informed immediately and the appropriate mitigative measures will be
implemented.

An annual report summarizing the inspection program and any actions taken is submitted under QML-0009
and provided to the FNNND.

3.4.4 Indicators, Action Levels, Management Response

Severity triggers are not easily defined and therefore any conditions and/or trends observed to be
uncharacteristic would be handled with urgency to seek a better understanding of risk. Once the risk has been
defined, appropriate steps can be engineered and implemented to rectify any nonconformance.

The presence of ice lenses in construction areas where no permafrost was anticipated, ground deformations,
slumps, soil creep are examples of uncharacteristic conditions that warrant the notification of a qualified
geotechnical engineer for further investigation.

The management response strategy for AMI #4 is to assess, characterize and define a potential problem at the
low action level. At the moderate action level, assess the potential impact to public safety and the receiving
environment, implement measures to stabilize conditions and design of mitigation measures. At the high action
level, the MRP will be implemented with on-going monitoring and reporting. See Table 3-14 for a description
of the action levels and associated responses.

Depending on the results of the evaluations, the MRP may consider the following measures:

e Installation of barriers such as dykes or silt fencing or construction of diversion ditches or berms.

e Restriction of access to the area using fencing, barricades, or signage to alert the public and mine
personnel to the danger that may exist.

3.4.5 AMI #4 Reporting
Any thresholds crossed or triggers activated would be identified and the relevant parties notified and

management’s response, next steps to be taken and results of evaluations or investigations reported as listed
in Table 3-14.
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Table 3-14: AMI #4 Physical Instabilities Thresholds and Responses
(INDICATORS [ ACTIONLEVELTRIGGERS | MANAGEMENTRESPONSESTRATEGY ... ]

Visual observation of:

. A depression with defined
edges is noted in the ground
— ground subsidence

. Break in soil/ slope creep/
sediment transport.

. Slope failure, rock fall or
landslide of mine sourced
material

. Liquefaction of a waste rock
pile foundation

Evidence of permafrost degradation in
areas of physical disturbance:
. Ground surface settlement
. Ground deformations
. Slumps

Physical stability such as settling and
excessive erosion (tension cracks, bulges
at the toe; on waste rock road surfaces,
washouts, rutting and culvert seating)

Recording weather conditions

Low

Unexpected encounter of permafrost for construction of new
mine facilities

Notification
. Engineering Department within 24 hours of observation
Evaluation
. Inspect the area for other signs of erosion
. Increase monitoring and review to improve understanding of the cause
. Investigate cause of erosion
. Identify potential mitigative actions
Management Response
. Prepare preliminary MRP including action timelines and possible trigger adjustments
. Identify personnel who will be responsible for monitoring data evaluation, preparing and updating the MRP, and implementation of the MRP
. Complete updates to the preliminary MRP to incorporate evaluation outcomes
. Where appropriate, implement mitigation measures intended to stabilize conditions and minimize further deterioration or risk of erosion

Moderate
Liquefaction of a waste rock pile foundation has caused waste
rock to migrate closer to a watercourse.

A rock fall or landslide has blocked access to a previously
monitored site

If not already done so, complete the activities outlined for a low action level trigger
Notification
. Site management notified as soon as damage observed
. YG inspector during routine site inspection
Evaluation
. Increase monitoring and review to assess risk of further deterioration
. Identify potential mitigative actions
Management Response
. Engage qualified geotechnical engineer
. Update the MRP to include the mitigation options evaluated and the selection of the preferred response should the trend continue, and high action level triggers reached
. Prepare a conceptual design of the preferred mitigation option and assess permitting requirements
. Where appropriate, implement mitigation measures intended to stabilize conditions, minimize further deterioration, and prevent a hazard to the public
. Additional erosion and sediment controls may need to be implemented as required.
Reporting
. Include in quarterly physical inspection report (as part of associated WL monthly report) threshold exceedance and results of evaluations or investigations
. Include in annual QML report threshold exceedances and response
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3.5 AMI #5 — SITE SECURITY COMPROMISED

3.5.1 Description

In the interest of site security and public safety, access to operational areas is restricted to authorized site
personnel through the usage of signs and gates where appropriate as described in the Traffic Management Plan.
Every effort has been made to allow public access to the historic sites in the area. The safety of tourists, who
may lack local familiarity, are a special consideration during the summer season.

Signage has been erected to alert visitors of mining activity and to provide notification of roads with restricted
access. Gates installed on mine access roads serve to deny access by the public. Facilities that potentially
present danger to persons or wildlife, such as the electrical substation and settling ponds, are fenced, or
barricaded to deter access.

3.5.2 Risk Narrative

Public access to the site creates an unacceptable safety risk to mine employees, contractors, and the public.

3.5.3 Monitoring Requirements and Evaluation of Results

The Site Services Department is required to maintain gates, signs, and fences as part of their routine
maintenance activities. Any indication of vandalism is to be reported to their supervisor. Damage to property
is managed in accordance with the Incident and Action Management Standard (AKHM, 2021b).

3.5.4 Indicators, Action Levels, Management Responses

The specific indicators and triggers that are monitored to provide the information necessary to assess whether
atrigger has been activated include gates being left open, fencing damage, encountering the public in restricted
access areas, deposition of litter.

As per the general approach to the adaptive management plan, a staged response to the damaged security
features and unauthorized access will be implemented if the threshold is triggered. The initial response to
document site conditions and determine the cause, followed by identifying potential mitigative options and
then implementing improved site security measures. The final stage will include monitoring of the area for
signs of continued unauthorized access.

3.5.5 AMI #5 Reporting

Any thresholds crossed or triggers activated would be identified and the relevant parties notified and
management’s response, next steps to be taken and results of evaluations or investigations reported as listed
in Table 3-15.
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Table 3-15: AMI #5 Site Security Thresholds and Responses
INDICATORS ACTION LEVEL TRIGGERS MANAGEMENT RESPONSE STRATEGY
Low Notification
Security feature id ¢ horized b d . Area manager or supervisor immediately
damaged, removed, or Evidence of unauthorized access observe Evaluation

compromised including:

. Signage
o Fencing
. Gates
. Locks

Solid waste management
practices, including litter

. A gate is found open

. Solid household waste observed in
area where public access is
restricted

. Damage to locks

. Conduct an inspection of the area and document findings with photographs
. Gather witness statements
Management Response
. Prepare preliminary MRP including action timelines and possible trigger adjustments
. Identify personnel who will be responsible for the investigation, preparing and updating the MRP, and
implementation of the MRP
. Complete updates to the preliminary MRP to incorporate evaluation outcomes
. If the investigation indicates that there was no unauthorized access; document the outcome

Physical presence or
assumed presence of
trespassers

Moderate

A security gate, fence or structure is found to
be damaged such that it no longer prevents
unauthorised access

The placard of a sign has been damaged either
by environmental conditions or by vandalism
such that the sign is no longer effective in
relaying the information intended

Trespassers do not appear to present a risk to
site personnel

If not already done so, complete the activities outlined for a low action level trigger
Notification
. General Manager within 12 hours
Evaluation
. Identify potential mitigative actions
Management Response
. Initiate incident reporting and action management as defined in the Incident and Action Management
Standard
. Update the MRP to include the mitigation options evaluated and the selection of the preferred response
should the trend continue, and high action level triggers reached
. Prepare a conceptual design of the preferred mitigation option
. Where appropriate, repair or replace security feature
Reporting
. Internal incident investigation report

High

A security gate is found to be damaged such
that the gate is sufficiently disabled to prevent
access to the site by authorized site personnel
A signpost has been damaged to an extent
where the sign is in a position which renders it
ineffective in relaying the information
intended.

Trespassers present a risk to site personnel

If not already done so, complete the activities outlined for a moderate action level trigger
Notification
. Report incident to RCMP immediately
Evaluation
. Access the need for the installation of security cameras and/or the hiring of a security guard
Management Response
. If a potential for a serious injury to occur exists do not disturbed the area until advised by the Health &
Safety Department to do so
. Monitor the area to confirm the success of the measures implemented
Reporting
. Internal incident investigation report
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3.6 AMI #6 — HIGH PORE PRESSURE UNDERNEATH DSTF

3.6.1 Description

Precautions have been taken in the design and construction of the DSTF to prevent porewater seepage to
groundwater by providing an impermeable basal layer to allow capture of any potential DSTF seepage and
directing it to the mill pond. The DSTF design intent is to allow the permafrost within the foundation to thaw
at a slow rate to provide time for dissipation of pore pressure resulting from the thaw.

Located beneath the DSTF is a Drainage Blanket. This feature provides drainage beneath the facility and allows
excess water, whether in the stack or freed from thawing permafrost, to drain away and not allow porewater
pressures to build underneath and/or within the tailings.

According to the DSTF design, the drainage blanket was constructed with gravel material obtained from
excavation near the toe of the DSTF. The drainage blanket was then covered with a properly bedded
geosynthetic clay liner to act as a collection layer for any seepage leaving the tailings stack. This material helps
prevent tailings and tailings porewater from infiltrating the coarser gravel material of the drainage blanket.

Ground temperature data collected within the footprint of the DSTF during construction indicates that the
permafrost surface has remained frozen (EBA, 2013). It shows that the OMS manual (EBA, 2010) is
conservative as it is assumed a rapid rate of permafrost thaw of the fine-grained foundation soils during initial
construction could lead to the inclusion of elevated porewater pressures.

Performance of the DSTF is monitored by taking regular readings on ground temperature cables and slope
indicators and surficial topography surveys conducted during care and maintenance compared. A monitoring
well, screened within the tailings, is used to identify if porewater is present. The locations of installed DSTF
monitoring instrument installations are shown on Figure 3-4 and the groundwater monitoring wells are shown
on Figure 3-5.

So far, the observation has shown that there is no water seepage from the DSTF toe as expected which is good
or bad. The good side of it is that we had overestimated the water seepage from the DSTF. The bad side is that
the drain system failed to let water drain. The preinstalled piezometer monitors results shown that there is no pore
pressure build up, which proved that the design of the DSTF is on the conservative side

3.6.2 Risk Narrative

Foundation drain system failure would cause the pore pressure to build up. Then potentially contributes to
slope failure and exposure of tailings.

3.6.3 Monitoring Requirements and Evaluation of Results

The Environmental Monitoring, Surveillance and Reporting Plan, Appendix A: Groundwater Monitoring Plan
and Appendix B: Physical Inspections and Reporting Plan outline the monitoring and inspection requirements
for the DSTF. DSTF instrumentation consists of ground temperature cables installed to monitor permafrost (in
natural soils adjacent to the DSTF and within tailings placed within the DSTF footprint), and slope indicators
installed to monitor lateral movement of the foundation soils. BH39 is the monitoring well within the DSTF
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which is screened within tailings to identify if porewater is present (KV-107 is within the DSTF phase II
expansion). Two shallow wells downgradient of the DSTF are KV-85S (4.2 m deep) and KV-88S (3.72 m deep)
monitor groundwater in the overburden.

TetraTech Inc. (formerly called EBA Engineering Consultants Ltd.) is the DSTF designer for the DSTF Stage I
and acts as a geotechnical consultant for Hecla Yukon. TetraTech Inc. conducts an annual geotechnical
inspection of the DSTF, including readings of the slope indicators and thermistor cables that are still
operational within and around the DSTF.

Monitoring of water levels in the groundwater wells within and adjacent to the DSTF and the downloading of
the weather station occurs in conjunction with the monthly regional surface and groundwater monitoring
program which is carried out by competent, trained field operators. The water levels are entered into the
EQWin database, along with comments of well conditions and water quality data.

Inspection reports are submitted quarterly basis in accordance with WL QZ18-044. An annual report
summarizing the inspection program and any actions taken is submitted under QML-0009. TetraTech Inc.
conducts an annual geotechnical inspection of the DSTF and reports on the stability, integrity, and status of the
DSTF and provides recommendations for remedial actions. The TetraTech inspection reportis submitted under
WL QZ18-044 and QML-0009. All monthly and annual reports are provided to FNNND.

3.6.4 Indicators, Action Levels, Management Response

Severity triggers are not easily defined and therefore any conditions and/or trends observed to be
uncharacteristic would be handled with urgency to seek a better understanding of risk. Once the risk has been
defined, appropriate steps can be engineered and implemented to rectify any nonconformance.

The presence of water in the toe run-off collection ditch during dry weather conditions, measurable water in
BH-39 and groundwater near or at ground surface in a downgradient monitoring well are examples of
uncharacteristic conditions that warrant the notification of the Engineer of Record.

In the event that the development of high pore pressure is identified underneath the DSTF, one or all of the
actions listed in Table 3-14 to address the identified issue will be implemented. The Engineer of Record will
guide Hecla Yukon in the assessment, evaluation, option analysis, conceptual design, final design,
implementation, monitoring, and initiative close out.

3.6.5 AMI #6 Reporting

Any thresholds crossed or triggers activated would be identified and the relevant parties notified and
management’s response, next steps to be taken and results of evaluations or investigations reported as listed
in Table 3-16.
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Table 3-16: AMI #6 DSTF Pore Pressure Thresholds and Responses

Low Notification
Depth to water in monitoring wells . Engineering Department notified as soon as observations are confirmed
within the DSTF Bt s e eloseeel o i te e e (SUF o Ciny e duer e Engineer of Record notified as soon as observations are confirmed
. BH-39 conditions Evaluation
. Kv-107 . Increase monitoring to bi-weekly to confirm results and improve understanding of the cause of the trigger activation

Significance will be defined based on the judgement of Chief

Engineer, General Manager Assistant or VP & General Management Response

Toe run-off collection ditch . Engage the Engineer of Record

. . Manager
. Observations of water in the . Prepare preliminary MRP including action timelines and possible trigger adjustments
ditch . Identify personnel who will be responsible for monitoring data evaluation, preparing and updating the MRP, and implementation of the MRP
. Complete updates to the preliminary MRP to incorporate evaluation outcomes
Depth of water in downgradient . Continue bi-weekly monitoring and review until the Engineer of Record determines unnecessary
monitoring wells:
* Kv-85S Moderate If not already done so, complete the activities outlined for a low action level trigger
. KV-88S ; ) o Notification
o ) ) Water depth is greater than 30 cm in DSTF monitoring wells e  Site management notified as soon as observations are confirmed
District Mill weather station daily BH-39 or KV-107 e  Engineer of Record notified as soon as observations are confirmed
temperature and precipitation records . . Evaluation
Water depth is less than 1 m below ground surface in L . X i i i X
monitoring wells KV-85S or KV-885 . Monitoring and review will be increased to daily until determined unnecessary.

. Engineer of Record reviews well data
. Engineer of Record will determine if monitoring frequency is to increase.
. Engineer of Record will complete analysis of mitigative measures should exceedance continue.
Management Response
. Initiate implementation of recommendations of the Engineer of Record upon receipt
. Update the MRP to include the mitigation options evaluated and the selection of the preferred response should the trend continue, and high action level triggers reached
. Prepare a conceptual design of the preferred mitigation option and assess permitting requirements
. Where appropriate, implement mitigation measures intended to stabilize conditions and minimize further deterioration
Reporting
. Include in quarterly physical inspection report (as part of associated WL monthly report) threshold exceedance and results of evaluations or investigations
. Include in annual geotechnical inspection and QML report threshold exceedances and response

AKHM_AMP_ApRiL_2023 43



Alexco Keno Hill Mining Corp.
Adaptive Management Plan
HECLA YUKON

APRrIL2023

3.7 AMI #7 — SIGNIFICANT EROSION OF EXPOSED DSTF SURFACES

3.7.1 Description

Runoff surface water is prevented from entering the DSTF through the construction of the outer diversion
berms, Toe runoff collection ditches, the conveyance pipe, and the water collection pond manage stormwater
that directly contacts the DSTF. The DSTF ditches have been designed for the 1 in 200-year return period as
described in the Water Management Plan.

To reduce the potential of surface erosion and to direct any surface water to areas in which it can drain away
from the facility the design included the construction of the drainage blanket beneath the facility and the OMS
specifies how the tailings are to be stacked, graded, and compacted. In addition, snow is removed from the
tailings stack throughout the winter to reduce the potential for surface water issues during spring thaw.

The Dry Stack Tailings Facility Construction and Operation Plan provides directions listed in Table 3-15 to
reduce the risk of conditions that could cause erosion when operating in challenging conditions (EBA, 2010).

Table 3-17: Dry Stack Tailings Facility Adverse Operating Conditions

CONDITION MITIGATION MEASURE

High rainfall . Erosion control — grade control and compaction of tailings stack during construction
to seal lifts and prevent pooling of water

. Compaction — may require drying out material prior to achieving compaction. At
the discretion of the Geotechnical Engineer, material requiring additional
compactive effort will be moved to less critical areas of the DSTF; i.e., south portion
of the placement area away from the ultimate tailings slope, if required

High snow accumulation . Removal prior to lift placements
. Snow dumps will be sited to minimize any erosional impacts during thaw conditions
Freezing temperatures . Location of placement — east portion of placement area away from the ultimate

tailings slope as compaction prior to freezing problematic

. Compaction — must be completed prior to the tailings freezing

Tailings characteristics (higher moisture) . Location of placement — south portion of placement area away from the ultimate
tailings slope

. Compaction — may require drying out material prior to achieving compaction. At
the discretion of the Geotechnical Engineer, material requiring additional
compactive effort will be moved to less critical areas of the DSTF; i.e., south portion
of the placement area away from the ultimate tailings slope, if required

3.7.2 Risk Narrative

Large precipitation event erodes through the surface cover, resulting in transport of tailings that impede mine
operations.

3.7.3 Monitoring Requirements and Evaluation of Results

Monitoring of the physical stability of the DSTF is described in the Environmental Monitoring, Surveillance and
Reporting Plan, Appendix B: Physical Inspections and Reporting Plan. Routine monitoring of the DSTF includes
surveys, inspections, and visual characteristics of surface water runoff collecting in the sump. The plan provides
the inspection and instrumentation data collection frequencies, instrument locations, as well as the data
collection procedures.
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Inspection reports are submitted quarterly basis in accordance with WL QZ18-044. An annual report
summarizing the inspection program and any actions taken is submitted under QML-0009. TetraTech Inc.
conducts an annual geotechnical inspection of the DSTF and reports on the stability, integrity, and status of the
DSTF and provides recommendations for remedial actions. The TetraTech inspection report is submitted under
WL QZ18-044 and QML-0009. All monthly and annual reports are provided to FNNND.

3.7.4 Indicators, Action Levels, Management Response

An adaptive management initiative can be triggered if significant erosion of exposed DSTF surfaces occurs.
Close monitoring of the DSTF is critical in determining if and when action is required. The specific indicators
that are monitored to provide the information necessary to assess whether a trigger has been activated are
observations of physical damage or turbidity in run-off water and recent weather conditions.

Any conditions and/or trends observed to be uncharacteristic (Table 3-16 ) would be handled with urgency to
seek a better understanding of risk. The Environment Department, Chief Engineer or Assistant General
Manager are to be notified immediately upon observation of possible erosional features. Once the risk has been
defined, appropriate steps can be engineered and implemented to rectify any nonconformance.

3.7.5 AMI #7 Reporting

Any thresholds crossed or triggers activated would be identified and the relevant parties notified and
management’s response, next steps to be taken and results of evaluations or investigations reported as listed
in Table 3-18.
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Table 3-18: AMI #7 DSTF Erosion Thresholds and Responses

Visual observations of physical damage:

. Checking for sinkholes,
cracks, depressions on the
surface;

. Checking for exposed tailings
in covered portions of the
DSTF:

. Checking for a failure or
breach of berms;

. Water or tailings flowing
down the stack; and

. Tailing accumulating in the
outer diversion berms and

Visible characteristics (including clarity,
colour, odour) of the runoff reporting to
the sump or mill pond or in the natural
drainages around or downstream the
DSTF.

Surveying DSTF components
. Displacement of survey
monuments;
. Measuring slope
inclinometers.

Recording weather conditions

Low

Observation of occurrence of physical damage or reduce
clarity of runoff water.

Notification
. Environment Department, Chief Engineer or Assistant General Manager notified as soon as damage observed
Evaluation
. Inspect the area for other signs of erosion
. Collect surface water runoff samples and test for turbidity
. Increase monitoring and review to bi-weekly to improve understanding of the cause
o Investigate cause of erosion
. Identify potential mitigative actions
Management Response
. Prepare preliminary MRP including action timelines and possible trigger adjustments
. Identify personnel who will be responsible for monitoring data evaluation, preparing and updating the MRP, and implementation of the MRP
. Complete updates to the preliminary MRP to incorporate evaluation outcomes
. Where appropriate, implement mitigation measures intended to stabilize conditions and minimize further deterioration or risk of erosion

toe run-off collection ditches.

Moderate

Area of significant erosion of the cover on the DSTF or area of
significant erosion of exposed tailings

Significance will be defined based on the judgement of Hecla
Keno Hill Chief Engineer, Assistant General Manager or VP &
General Manager

If not already done so, complete the activities outlined for a low action level trigger
Notification
. Engineer of Record notified as soon as confirmation of data complete
Evaluation
. Monitoring and review will be increased to daily or as recommend by the Engineer of Record until determined unnecessary.
. Engineer of Record will complete analysis of mitigative measures should erosion of the DSTF continue.
Management Response
. Engage the Engineer of Record
. Implementation of recommendations of the Engineer of Record upon receipt
. Update the MRP to include the mitigation options evaluated and the selection of the preferred response should the trend continue, and high action level triggers reached
. Prepare a conceptual design of the preferred mitigation option and assess permitting requirements
. Where appropriate, implement mitigation measures intended to stabilize conditions and minimize further erosion
Reporting
. Include in quarterly physical inspection report (as part of associated WL monthly report) threshold exceedance and results of evaluations or investigations
. Include in annual geotechnical inspection and QML report threshold exceedances and response
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3.8 AMI #8 — EROSION AT WATER TREATMENT PLANT OR MiLL POND DISCHARGE SITES

3.8.1 Description

Storage and settling ponds have been constructed to provide water for the operation of the District Mill, to
collect runoff from the surface of the DSTF and to allow effluent from the Bellekeno 625, Flame & Moth and
Bermingham WTPs to settle prior to discharge to the environment. Figure 3-6 provides a schematic of water
management at the District Mill, DSTF and Flame & Moth.

e The Bellekeno Mine is near the confluence of Thunder Gulch with Lightning Creek. Bellekeno 625 WTP
decant reports to ground, flowing via a diffuse surface pathway into Lightning Creek, downstream of
Thunder Gulch;

e The District Mill pond is located south of Christal Lake, and immediately north of Lightning Creek.
When required, the pond discharges to ground in the Christal Creek catchment;

e The Flame & Moth Mine is located adjacent to the District Mill along Lightning Creek. The Flame &
Moth WTP can discharge to Christal Creek or Lightning Creek. Discharge into Christal Creek reports to
ground, while discharge into Lightning Creek is into surface water; and

e The New Bermingham WTP discharges to ground in the upper No Cash Creek catchment.

Routine monitoring is conducted as described in the Environmental Monitoring, Surveillance and Reporting
Plan, the Christal Creek Attenuation Study Plan (CCASP), and the No Cash Creek Attenuation Study Plan
(NCCASP). The objectives of these plans are to monitor activities to detect and mitigate potential risks to the
receiving environment prior to an affect occurring and to provide a baseline data set with which to assess
environmental impacts.

3.8.2 Risk Narrative

Permafrost degradation and soil erosion develops because of water being discharged from the District Mill
Pond or the WTP settling ponds.

3.8.3 Monitoring Requirements and Evaluation of Results

When the treatment ponds are discharging, daily water quality samples are taken, and visual observations of
the discharge location made. Evidence of erosion is noted during their daily site activities and reported to the
Mill Manager or Mill Superintendent. Monitoring of the effluent discharge site aims to identify areas of erosion
prior to any significant sediment loading, significant erosion or slope degradation and requirement to relocate
the discharge area being required.

WQOs that are broadly protective of aquatic resources for the receiving environment have been established for
Christal Creek (KV-50, KV-6, and KV-7), Lightning Creek (KV-81), and No Cash Creek (KV-21, KV-111).
Monitoring at the receiving sites is part of the monthly regional surface and groundwater monitoring program,
which is carried out by competent, trained field operators.

External laboratory water quality monitoring results are evaluated upon receipt by the Environment
Department. In addition, a QP completes quality checks and uploads water quality monitoring results weekly
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into the EQWin database where set point triggers and trends are programmed to be flagged for notification and
action.

3.8.4 Indicators, Action Levels, Management Response

The specific indicators that are monitored to provide the information necessary to assess whether a trigger has
been activated are observations of the condition of the soil and vegetation below the discharge site.
Channelization, depressions in the ground and poor vegetation growth or signs of dieback will trigger an
adaptive management response

Soil erosion can lead to the degradation of soil structure and soil aeration. Reduced soil aeration results in less
oxygen available for plant roots limiting or inhibiting their growth.

Should soil erosion be observed, the specific water quality indicators that should be monitored at the receiving
environment sites include TSS, sulphate, arsenic, cadmium, copper, nickel, lead, silver, and zinc. The results are
to be compared to site specific WQOs (Table 3-20).

A staged response to the development of erosion and/or permafrost degradation will be implemented. The
initial response to observing erosion or permafrost degradation at the discharge to ground location will be to
prevent further degradation of the area. If necessary, physical repair will be performed to ensure longer term
stability of the area. The final stage will be to monitor the area to watch for signs of continued erosion or
degradation.

Depending on the results of the evaluations, the MRP may consider the following measures:

e Moveall WTP discharge from Lightning Creek to Christal Creek (or vice a versa) until corrective actions
are implemented,

e Relocate the Christal Creek or New Bermingham WTP decant or Mill Pond diffuser to an area that is
not affected by flow path channelization, and

e Armour the discharge area and install enhanced energy dissipating structures.

3.8.5 AMI #8 Reporting

Review and data quality checks is completed in accordance with the Environmental Monitoring, Surveillance
and Reporting Plan and the Water Management Plan (Section 1.4). Any thresholds crossed or triggers activated
would be identified and the relevant parties notified and management’s response, next steps to be taken and
results of evaluations or investigations reported as listed in Table 3-19.
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Table 3-19: AMI #8 Discharge Site Erosion Thresholds and Responses

Observations of ground conditions
below discharge locations

TSS in receiving environment
Vegetation health

Recording weather conditions

Low
Erosion at a WTP or the Mill Pond discharge to ground site
results in flow path channelization

A depression with defined edges observed below a discharge
to ground site

Impaired plant growth below the discharge to ground site
observed

Erosion at the Flame & Moth discharge site into Lightning
Creek results in degradation of the uphill slope

Notification
. Environment Department and Mill Manager notified as soon as erosion at discharge site is observed
. Include in quarterly physical inspection report WL report (as part of associated monthly report)

Evaluation
. Inspect the area for other signs of erosion
. Increase monitoring and review to improve understanding of the cause

. Conduct additional monitoring activities to improve understanding of the cause of the trigger activation
Management Response
. Prepare preliminary MRP including action timelines and possible trigger adjustments
. Identify personnel who will be responsible for monitoring data evaluation, preparing and updating the MRP, and implementation of the MRP
. Complete updates to the preliminary MRP to incorporate evaluation outcomes
. If the evaluation of the monitoring data indicates that the elevated concentrations are not mine related; document the outcome

Moderate

Erosion at a WTP or Mill Pond discharge site results in flow
path channelization

and

TSS at station KV-6, KV-21, KV-50, or KV-111 is 15 mg/L greater
compared to seasonal norms of preceding 3 years data.

or
TSS at station KV-81 is 25 mg/L higher than upstream at KV-41

If not already done so, complete the activities outlined for a low action level trigger
Notification
. General Manager notified within 24 hours of observation
Evaluation
. Identify potential mitigative actions
Management Response
. Update the MRP to include the mitigation options evaluated and the selection of the preferred response should the trend continue, and high action level triggers reached
. Prepare a conceptual design of the preferred mitigation option and assess permitting requirements
. Where appropriate, implement mitigation measures intended to stabilize conditions and minimize further deterioration
Reporting
. Include in quarterly physical inspection report WL report (as part of associated monthly report) threshold exceedance
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Table 3-20: Water Quality Objectives for Christal Creek, Lightning Creek, and No Cash Creek

PARAMETER KV-50 KV-6 KV-7 KV-81~ KV-21~ KV-1114
MG/L MG/L MG/L MG/L MG/L MG/L
Ammonia-N CCME CCME CCME CCME CCME CCME
Nitrate-N CCME CCME CCME CCME CCME CCME
Nitrite-N CCME CCME CCME CCME CCME CCME
Arsenic 0.0432°, 0.0167°, 0.0102°, 0.005 0.025f 0.005
0.0277¢ 0.0098°¢ 0.0043¢
Cadmium BCMoE 0.00218°, 0.00251°, BCMoE 0.04459, 0.000541°,
0.00142¢ 0.000945¢ 0.0209¢ 0.000258¢
Copper 0.00602°, 0.0321°, 0.00726°, 0.00148°, 0.00359¢, BCMoE
0.00280¢ 0.00115¢ 0.00216¢ 0.00070¢ 0.00193¢
Lead BCMoE BCMoE BCMoE BCMoE BCMoE BCMoE
Nickel CCME CCME CCME CCME CCME CCME
Silver CCME CCME CCME CCME CCME CCME
Uranium CCME CCME CCME CCME CCME CCME
Zinc 0.271b, 0.367°, 0.2200, CCME 4.949, 0.179°,
0.205¢ 0.207¢ 0.120¢ 2.28¢° 0.0602¢
Sulphate 5440, BCMoE BCMoE BCMoE 5399, BCMoE
409¢ 349¢
Selenium BCMoE BCMoE BCMoE BCMoE BCMoE BCMoE
Radium - 0.037 Bg/L - 0.037 Bg/L - 0.037 Bg/L
Notes:

a) Objectives for KV-81, KV-21, and KV-111 metals are dissolved

b) 95t percentile from July 2011 to August 2021 data set, except for KV-111 which ranges from September 2017 to August 2021

c) Upper confidence level mean from July 2011 to August 2021 data set, except for KV-111 which ranges from September 2017 to August 2021
d) 95t percentile from July 2017 and June 2018 to August 2021 data set for KV-21 and KV-56, respectively

e) Upper confidence level mean from July 2017 and June 2018 to August 2021 data set for KV-21 and KV-56, respectively t
f) Site specific based on Golder (2013) presented in Bermingham Water Quality Model (AEG, 2019)
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3.9 AMI #9 — TRANSPORT OF SEDIMENTS FROM MILL POND OR WATER TREATMENT PLANT DISCHARGE
AREAS

This adaptive management initiative is closely related to erosion at a discharge area and therefore has been
included as part of AMI #8 Erosion at Water Treatment Plant or Mill Pond Discharge Sites.
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3.10 AMI #10 — LARGE DIFFERENTIAL SETTLEMENTS AT DSTF

3.10.1 Description

Many factors contribute to uneven settlement. As the permafrost undersurface is not uniformly distributed by
thickness or ice content and the bedrock topography, after dry tailing placement, differential surface settlement
overtime is possible. The weight of an un-uniform thickness of dry tailings may also contribute to uneven
surface settlement at the DSTF.

3.10.2 Risk Narrative

Large differential settlement leads to tailing slope failure.

3.10.3 Monitoring Requirements and Evaluation of Results

DSTF instrumentation consists of seven ground temperature cables installed to monitor permafrost (six in
natural soils adjacent to the DSTF and one through tailings placed within the DSTF footprint), and slope
indicators installed to monitor lateral movement of the foundation soils. The Environmental Monitoring,
Surveillance and Reporting Plan, Appendix B: Physical Inspections and Reporting Plan outlines the monitoring
and inspection requirements for the DSTF. Anything observed to be outside of normal operating parameters
are to be reported as described in Table 3-21.

Inspection reports are submitted quarterly basis in accordance with WL QZ18-044. An annual report
summarizing the inspection program and any actions taken is submitted under QML-0009. TetraTech Inc.
conducts an annual geotechnical inspection of the DSTF, including a review of monthly survey records, readings
of operational slope indicators and thermistor cables within and around the DSTF and provides
recommendations for remedial actions. The TetraTech inspection report is submitted under WL QZ18-044 and
QML-0009. All monthly and annual reports are provided to FNNND.

3.10.4 Indicators, Action Levels, Management Response

The specific indicators that are monitored to provide the information necessary to assess whether a trigger has
been activated include:

e Survey monuments and slope indicators
e Visual observations
e Monthly topography survey
e Ground temperature cable measurements
e District Mill weather station daily temperature and precipitation records
3.10.5 AMI #10 Reporting
Any thresholds crossed or triggers activated would be identified and the relevant parties notified and

management’s response, next steps to be taken and results of evaluations or investigations reported as listed
in Table 3-19.
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Table 3-21: AMI #10 DSTF Settlement Thresholds and Responses
(INDICATORS | ACTIONLEVELTRIGGERS | MANAGEMENTRESPONSESTRATEGY .~

Low Notification
Survey monuments and slope indicators . Lo . Engineering Department within 24 hours of inspection or survey

Displacement of survey monuments or slope indicators . i .

. Site management within 2 weeks of confirming results

Monthly topography survey Observations of sink holes, slope sliding, crack, and ditching Evaluation

over the top of the DSTF . Confirm results
Ground temperature cable . Engineering Department to assess material properties, survey results, ground thermistor readings and climate interactions
measurements . Conduct additional monitoring activities to improve understanding of the cause of the trigger activation

Management Response

Visual inspection of DSTF for e Prepare preliminary MRP including action timelines and possible trigger adjustments

° Sinkholes . Identify personnel who will be responsible for monitoring data evaluation, preparing and updating the MRP, and implementation of the MRP
® Bulges . Complete updates to the preliminary MRP to incorporate evaluation outcomes
° E"'HICKS . If the evaluation of the monitoring data indicates that the elevated concentrations are not mine related; document the outcome
. oles
Moderate If not already done so, complete the activates outlined for a low action level trigger
District Mill weather station daily Notification
temperature and precipitation records An observation of a localized instability within the DSTF

. Site management immediately

. Engineer of Record within 24 hours of observation of impact
Impact to equipment operation or cover impaired Evaluation

footprint.

. Identify potential mitigative actions
Management Response
. Engage the Engineer of Record
Initiate implementation of recommendations of the Engineer of Record upon receipt
Update the MRP to include the mitigation options evaluated and the selection of the preferred response should the trend continue, and high action level triggers reached
Prepare a conceptual design of the preferred mitigation option and assess permitting requirements
Where appropriate, implement mitigation measures intended to stabilize conditions and minimize further deterioration
. Continue additional monitoring and review until the Engineer of Record determines unnecessary
Reporting
. Include in quarterly physical inspection report (as part of associated WL monthly report) threshold exceedance and results of evaluations or investigations
. Include in annual geotechnical inspection and QML report threshold exceedances and response
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3.11 AMI #11 — DIFFERENTIAL SETTLEMENT OF WATER CONVEYANCE OR RETAINING STRUCTURE

3.11.1 Description

Many factors contribute to uneven surface settlement. As the permafrost undersurface is not uniformly
distributed by thickness and ice content, differential surface settlement overtime is possible. Differential
settlement along the conveyance pipe from the DSTF to the District Mill pond or at the WTP settling ponds
could impede the management of mine discharge or mill process water.

3.11.2 Risk Narrative

Differential settlement of a water conveyance or water retaining structure leads to an uncontrolled release of
contact water to the environment or effluent to the environment.

3.11.3 Monitoring Requirements and Evaluation of Results

Routine monitoring and inspections are conducted as part of the Environmental Monitoring, Surveillance and
Reporting Plan, Appendix B: Physical Inspections and Reporting Plan. The resulting observations and
measurements are used to document any changes to the structural integrity of water conveyance or water
retaining structures. Anything observed to be outside of normal operating parameters are to be reported
immediately to the Environment Department and Mill Manager and any thresholds crossed or triggers
activated would be identified and the relevant parties notified as listed in Table 3-22. A quarterly physical
inspection report is submitted as part of the associated monthly report under WL QZ18-044.

Inspection reports are submitted quarterly basis in accordance with WL QZ18-044. An annual report
summarizing the inspection program and any actions taken is submitted under QML-0009. TetraTech Inc.
conducts an annual geotechnical inspection of the water retaining structures and reports on their stability,
integrity and status and provides recommendations for remedial actions. The TetraTech inspection report is
submitted under WL QZ18-044 and QML-0009. All monthly and annual reports are provided to FNNND.

3.11.4 Indicators, Action Levels, Management Response

The specific indicators that are monitored to provide the information necessary to assess whether a trigger has
been activated is a visual assessment of water conveyance and retaining structures for the presence of
abnormal cracking or failure or breach of berms or bulges at the toe of the structure.

Any conditions and/or trends observed to be uncharacteristic would be handled with urgency to seek a better
understanding of risk as listed in Table 3-20. Once the risk has been defined, appropriate steps can be
engineered and implemented to rectify any nonconformance.

3.11.5 AMI #11 Reporting

Any thresholds crossed or triggers activated would be identified and the relevant parties notified and
management’s response, next steps to be taken and results of evaluations or investigations reported as listed
in Table 3-22.

AKHM_AMP_ApRIL_2023 55



Alexco Keno Hill Mining Corp.
Adaptive Management Plan
HEcLA YUKON

APRrIL2023

Table 3-22: AMI #11 Water Structure Settlement Thresholds and Responses

. Sinkholes, cracks,
depressions on the surface;

. Water flowing over or
seeping from the berm;

. Sediment accumulating at
the toe of the berm;.

or

. Bulges in the berm

Survey components
. Displacement of survey
monuments

Visual observations of physical damage:

Low

Physical damage or movement of the
slope noted
Significance will be defined based on the

judgement of Chief Engineer, Assistant
General Manager or General Manager

Notification
. Environment Department and Mill Manager notified as soon as damage observed
Evaluation
. Inspect the area for other signs of erosion
. Increase frequency of the review of monitoring data to improve understanding of the cause
. Identify potential mitigative actions
Management Response
. Prepare preliminary MRP including action timelines and possible trigger adjustments
. Identify personnel who will be responsible for monitoring data evaluation, preparing and updating the MRP, and implementation of the MRP
. Complete updates to the preliminary MRP to incorporate evaluation outcomes

Moderate

Operation of WTP impaired
Maintenance required to stabilize facility

If not already done so, complete the activities outlined for a low action level trigger
Notification
. Operations Manager, Assistant General Manager immediately
. Engineer of Record notified as soon as confirmation of data complete
Evaluation
. Monitoring and review frequency will be increased as recommend by the Engineer of Record
. Engineer of Record will complete analysis of mitigative measures should degradation continue.
. Determine if operation of WTP requires modification.
Management Response
. Engage the Engineer of Record
. Update the MRP to include the mitigation options evaluated and the selection of the preferred response should the trend continue, and high action level triggers reached
. Prepare a conceptual design of the preferred mitigation option and assess permitting requirements
. Where appropriate, implement mitigation measures intended to stabilize conditions and minimize further deterioration
Reporting
. Include in quarterly physical inspection report (as part of associated WL monthly report) threshold exceedance and results of evaluations or investigations
. Include in annual geotechnical inspection and QML report threshold exceedances and response
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3.12 AMI #12 — EXCEEDANCE OF WATER QUALITY OBJECTIVES IN RECEIVING ENVIRONMENT

3.12.1 Description

Water quality monitoring is conducted to detect potential effects to the receiving environment from the
Bellekeno, Flame & Moth and New Bermingham mine workings and the operation of the District Mill.

Impacts of the historical mining in the Keno Hill mining camp, placer mining on Lightning creek, deposition of
waste in the Keno City municipal dump facility, and other non-mining activities has the potential to impact the
same receiving environment sites.

Understanding the impact of the discharges occurring from KHSD Mining Operations requires an
understanding of the impacts of the other human activities in the area. Consequently, a monthly regional
surface and groundwater monitoring program is carried out to assess the relative impacts of the various
activities.

All data for current water sample stations required in WL QZ18-044 are stored in an EQWin database that
allows water quality to be tracked at each site such that conditions can be identified at any point in the season.
In this way, parameters can be tracked, and fluctuations out of the normal levels where management is required
to respond can be monitored. Set point triggers can be placed in the database so that response parameters are
flagged for notification and action. A variance report is generated on at least a quarterly basis for sitewide
information that could identify sitewide trends.

The routine monitoring programs are outlined in the Mining Operations Monitoring, Surveillance and
Reporting Plan (MSRP), Christal Creek Attenuation Study Plan (CCASP) and No Cash Creek Attenuation Study
Plan (NCCASP).

WQOs that are broadly protective of aquatic resources for Christal Creek (KV-50, KV-6, and KV-7), Lightning
Creek (KV-81), No Cash Creek (KV-21, KV-111), Star Creek (KV-56), and the South McQuesten River (KV-2)
have been established.

3.12.2 Risk Narrative

Surface water quality objectives exceeded in the receiving environment occurring irrespective of compliance
with effluent discharge standards.

3.12.3 Monitoring Requirements and Evaluation of Results

The monitoring locations and the associated mine operation are listed in Table 3-23. Station KV-2 is on the
South McQuesten River which is downgradient of all main water courses except Lightning Creek and Thunder
Gulch. These sites are shown in Figure 3-7. Water quality is monitored at mine discharges, WTP discharges,
downgradient surface and groundwater monitoring stations and background monitoring stations. The results
are used to calculate loading and potential effects to the receiving environment.

The WQOs were established using generic CCME or BCMoE guidelines or using the background concentration
procedure. The background concentration procedure (BCP) was used to develop WQOs for constituents that
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frequently exceed CCME and BCMoE guidelines (i.e., >10% of samples exceed guideline). Short-term maximum
and long-term average threshold concentrations were developed from the 95t percentile (P95) and upper
confidence limit (95%) mean (UCLM) of the data set (past ten years, where available), respectively. The WQOs
for Christal, Lightning, No Cash, and Star Creeks and the South McQuesten River are presented in Table 3-25.

Table 3-23: Surface Water Quality Stations per Mine

MAIN WATER STATIONS USED FORWATER | QUALIY PREDICTIONS

MINE :/IOC;JNR;E)SRED MINE ASSOCIATED STATIONS BALANCE AND WATER QUALITY AND WATER QUALITY
MODEL OBJECTIVES

Bellekeno Lightning Creek and | KV-42, KV-43, KV-44, KV-78b KV-37, KV-38, KV-39, KV-40, KV- KV-41

Thunder Gulch 41, KV-76, KV-77
Flame and Christal Creek and KV-104, KV-105, KV-106 KV49, KV-50, KV-51, KV-6, KV-7, KV-81, KV-6, KV-7
Moth Lightning Creek KV-41, KV-81
District Christal Creek KV-82 and KV-83 KV-50, KV-6, KV-7 KV-6, KV-7
Mill/DSTF
New No Cash Creek KV-114, KV-115 KV-56, KV-111, KV-118 KV-21
Bermingham

3.12.4 Indicators, Action Levels, Management Response

The specific indicators that are monitored to provide the information necessary to assess whether a trigger has
been activated are presented in Table 3-26 for No Cash Creek (KV-21, KV-111), Star Creek (KV-56), Christal
Creek (KV-50, KV-6, and KV-7), Lightning Creek (KV-81), and the South McQuesten River (KV-2). Low,
moderate, and high action level thresholds were generally established and implemented as follows:

Low:

Moderate:

Two consecutive samples exceed a percentage (25%/75%/85%) of the CCME or BCMoE
guideline for parameters that have a WQO based on a generic water quality guideline - refer
to for Table 3-26 for the appropriate percentage to apply; or

Two consecutive samples exceed the 85t percentile of the baseline data set for parameters
that have a BCP-based WQO; or

Trend analysis (e.g., seasonal Mann-Kendall) using the past 5 years of data identifies a
statistically significant (0.05) increasing trend analysis that will exceed the maximum WQO
indicated in Table 3-25 within 2 years

Two consecutive samples exceed a percentage (50%/90%) of the CCME or BCMoE guideline
for parameters that have a WQO based on a generic water quality guideline - refer to for
Table 3-26 for the appropriate percentage to apply; or

Two consecutive samples exceed the 90t percentile of the baseline data set for parameters
that have a BCP-based WQO; or

Trend analysis (e.g., seasonal Mann-Kendall) using the past 5 years of data identifies a
statistically significant (0.05) increasing trend analysis that will exceed the maximum WQO
indicated in Table 3-25 within 1 year
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High: e Two consecutive samples exceed a percentage (90/95%) of the CCME or BCMoE guideline
for parameters that have a WQO based on a generic water quality guideline - refer to for
Table 3-26 for the appropriate percentage to apply; or

e Two consecutive samples exceed the 95t percentile of the baseline data set for parameters
that have a BCP-based WQO; or

e Rolling 2-year average exceeds the UCLM for parameters that have a BCP-based WQO.
Weekly samples in the data set should be averaged into a single monthly value before
calculating the 2-year average.

The range in percentages (e.g., 25%/75%/85% for the low action level threshold) for parameters that have a
WQO based on a generic water quality guideline relate to the concentrations of those parameters relative to
their respective guideline. Parameters that were typically well below their guideline were assigned the lower
(i.e., 25%) threshold whereas parameters that approached their water quality guideline used the 75% or 85%
threshold. This was applied following comments from Yukon Government to ensure that the action level
thresholds were set appropriately and considered the baseline concentrations for each parameter at each
station.

Given that seasonal patterns are inherent to the receiving environment water quality data, the Seasonal Mann-
Kendall test is recommended for use. In addition to accounting for seasonality in the data, this statistical test
does not require the data to be normally distributed (i.e., it is a non-parametric test) and can accommodate
instances of missing data or data below the detection limit. The related Sen’s slope can be used to extrapolate
a statistically significant increasing trend.

It is recognized that the implementation of the reclamation plan for the historical United Keno Hill Mines site
will result in marked improvements to water quality in No Cash Creek. This will result in lower constituent
concentrations (primarily cadmium and zinc) at station KV-21 as following treatment of the historical No Cash
500 adit discharge.

Depending on the results of the evaluations, the MRP may consider the following measures:

e Increased sampling frequency to help determine potential causes;

e Investigation of the root cause of the exceedance including utilizing the Goldsim model to understand
the loadings of the system of concern. Compare the monitoring results to the Goldsim predicted
concentrations;

e Ifaroot cause of exceedance can be readily identified and remedied, the remedy will be implemented
in a timely manner, and the inspector notified of the remedy implementation in a timely manner
according to permit requirements; and

e Ifaroot cause cannot be readily identified, a study plan will be outlined and communicated to involve
qualified professionals to assist in the identification of the root cause.
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3.12.5 AMI #12 Reporting

Review and data quality checks are completed following each monitoring event. Set point triggers are in place
in the site tracking spreadsheet and EQWin database so that response parameters are flagged for notification
and action. Any thresholds crossed or triggers activated would be identified and the relevant parties notified
and management’s response, next steps to be taken and results of evaluations or investigations reported as
listed in Table 3-24.
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Table 3-24: AMI #12 Receiving Water Quality Objective Thresholds and Responses

INDICATORS

ACTION LEVEL TRIGGERS

MANAGEMENT RESPONSE STRATEGY

Arsenic, cadmium, copper, lead, nickel,
selenium, silver, uranium, zinc,
ammonia, nitrate, nitrite, sulphate

Receiving environment monitoring
stations

(Christal Creek at KV-50, KV-6, and KV-7,
Lightning Creek at KV-81, No Cash Creek
at KV-111 and KV-21, Star Creek at KV-
56, and South McQuesten River at KV-2)

Low

Two consecutive samples exceed percentage (25%/75%/85%)
of the CCME or BCMOoE guideline for parameters that have a
WQO based on a generic water quality guideline indicated in
Table 3-26;

or

Two consecutive samples exceed the 85t percentile of the
baseline data set for parameters that have a BCP-based WQO;
or

Trend analysis (e.g., seasonal Mann-Kendall) using the past 5
years of data identifies a statistically significant (0.05)
increasing trend analysis that will exceed the maximum WQO
indicated in Table 3-25 within 2 years

Notification

. Site management within 2 weeks of receiving results
Evaluation

. Confirm results

. Assess potential mine related sources and external environmental interactions

. Conduct additional monitoring activities to improve understanding of the cause of the trigger activation
Management Response

. Prepare preliminary MRP including action timelines and possible trigger adjustments

. Identify personnel who will be responsible for monitoring data evaluation, preparing and updating the MRP, and implementation of the MRP
. Complete updates to the preliminary MRP to incorporate evaluation outcomes
. If the evaluation of the monitoring data indicates that the elevated concentrations are not mine related; document the outcome
Reporting
. Include sample results in WL QZ18-044 monthly report threshold exceedance

Moderate

Two consecutive samples exceed percentage (50%/90%) of the
CCME or BCMoE guideline for parameters that have a WQO
based on a generic water quality guideline indicated in Table
3-26;

or

Two consecutive samples exceed the 90t percentile of the
baseline data set for parameters that have a BCP-based WQO;
or

Trend analysis (e.g., seasonal Mann-Kendall) using the past 5
years of data identifies a statistically significant (0.05)
increasing trend analysis that will exceed the maximum WQO
indicated in Table 3-25 within 1 year

If not already done so, complete the activities outlined for a low action level trigger
Notification
. Site management within 2 weeks of confirming receiving results
Evaluation
. Initiate review of associated catchment background and receiving environment monitoring data
. Visual inspect the effluent discharge flow path to Christal Creek or No Cash Creek for evidence of significant channel formation that may be limiting interaction with soil and vegetation substrate, potentially
limiting natural attenuation
. Assess any water quality changes in effluent discharge (KV-83, KV-104C or KV-114) that may be limiting effectiveness of natural attenuation
. Identify potential mitigative actions
Management Response
. Engage a QP
. Initiate implementation of recommendations of the QP upon receipt
. Update the MRP to include the mitigation options evaluated and the selection of the preferred response should the trend continue, and high action level triggers reached
. Prepare a conceptual design of the preferred mitigation option and assess permitting requirements
. Where appropriate, implement mitigation measures intended to stabilize conditions and minimize further deterioration
Reporting
. Include in WL QZ18-044 monthly report results of evaluations or investigations

High

Two consecutive samples exceed percentage (90%/95%) of the
CCME or BCMOoE guideline for parameters that have a WQO
based on a generic water quality guideline indicated in Table
3-26;

or

Two consecutive samples exceed the 95t percentile of the
baseline data set for parameters that have a BCP-based WQO;
or

Rolling 2-year average exceeds the UCLM for parameters that
have a BCP-based WQO. Weekly samples in the data set
should be averaged into a single monthly value before
calculating the 2-year average

If not already done so, complete the activities outlined for a moderate action level trigger
Notification
. YG inspector within 2 weeks of receiving results
Evaluation
. Calculate natural attenuation at KV-6, KV-50, KV-21, or KV-111 and compare to the water quality model predictions
Management Response
. Engage a QP to revise the water quality models and linked operating management plans to reflect the decrease in natural attenuation
. Engage a QP to evaluate the potential effects to aquatic resources
. Obtain permits and implement mitigation measures as outlined in the MRP if necessary
. Where required, submit mitigation plan to the water board, EMR and YG inspector for review and approval
o Actions are to continue until WQOs are no longer exceeded
Reporting
. Include in WL QZ18-044 monthly report results of evaluations or investigations
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Table 3-25: Water Quality Objectives for Christal Creek, Lightning Creek, No Cash Creek, Star Creek, and
South McQuesten River

ARA KV-50 KV-6 KV-7 KV-81~ KV-21~ KV-56 KV-1114 KV-2
PARAMETER
MG/L MG/L MG/L MG/L MG/L MG/L MG/L MG/L
Ammonia-N CCME CCME CCME CCME CCME CCME CCME CCME
Nitrate-N CCME CCME CCME CCME CCME CCME CCME CCME
Nitrite-N CCME CCME CCME CCME CCME CCME CCME CCME
Arsenic 0.0432°, 0.0167°, 0.0102°, 0.005 0.025f 0.005 0.005 0.005
0.0277¢ 0.0098° 0.0043¢
Cadmium BCMoE 0.00218°, 0.00251°, BCMoE 0.0445¢, 0.000297¢, 0.000541°, 0.000941°,
0.00142¢ 0.000945¢ 0.0209¢ 0.000132¢ 0.000258¢ 0.000647¢
Copper 0.00602°, 0.0321°, 0.00726°, 0.00148°, 0.00359¢, BCMoE BCMoE 0.00651°,
0.00280¢ 0.00115¢ 0.00216¢ 0.00070¢ 0.00193¢ 0.00376¢
Lead BCMoE BCMoE BCMoE BCMoE BCMoE BCMoE BCMoE BCMoE
Nickel CCME CCME CCME CCME CCME CCME CCME CCME
Silver CCME CCME CCME CCME CCME CCME CCME CCME
Uranium CCME CCME CCME CCME CCME CCME CCME CCME
Zinc 0.271%, 0.367", 0.220°, CCME 4.949, CCME 0.179°, 0.152°,
0.205°¢ 0.207¢ 0.120° 2.28° 0.0602¢ 0.103¢
Sulphate 5440, BCMoE BCMoE BCMoE 539¢, BCMoE BCMoE BCMoE
409¢ 349
Selenium BCMoE BCMoE BCMoE BCMoE BCMoE BCMoE BCMoE BCMoE
Radium - 0.037 Bg/L - 0.037 Bg/L - - 0.037 Bg/L -
Notes:

a) Objectives for KV-81, KV-21, and KV-111 metals are dissolved

b) 95t percentile from July 2011 to August 2021 data set, except for KV-111 which ranges from September 2017 to August 2021

c) Upper confidence level mean from July 2011 to August 2021 data set, except for KV-111 which ranges from September 2017 to August 2021
d) 95t percentile from July 2017 and June 2018 to August 2021 data set for KV-21 and KV-56, respectively

e) Upper confidence level mean from July 2017 and June 2018 to August 2021 data set for KV-21 and KV-56, respectively

f) Site specific based on Golder (2013) presented in Bermingham Water Quality Model (AEG, 2019)
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Table 3-26: Low, Moderate, and High Action Levels Thresholds for Christal Creek, Lightning Creek, No Cash Creek, Star Creek, and South McQuesten River

Sulphate Ammonia-N Nitrate-N Nitrite-N Arsenic Cadmium Copper Lead Nickel Selenium Silver Uranium Zinc Radium
Station Action Level
mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L Bq/L
Low 507 25% * CCME 0.75 0.015 0.0337 75% * BCMOE 0.00203 75% * BCMOE 25% * CCME 0.0015 0.000188 0.0113 0.256 -
KV-50 Moderate 526 50% * CCME 1.50 0.030 0.0363 90% * BCMOE 0.00315 90% * BCMOE 50% * CCME 0.0018 0.000225 0.0135 0.268 -
. P95: 544 o % P95: 0.0432 o/ % P95: 0.00602 o % o/ % P95: 0.285 )
High UCLM: 409 90% * CCME 2.25 0.045 UCLM: 0.0277 95% * BCMOE UCLM: 0.00280 95% * BCMOE 75% * CCME 0.0019 0.000238 0.0143 UCLM: 0.220
Low 85% * BCMOE 25% * CCME 0.75 0.015 0.012 0.00164 0.00143 75% * BCMOE 25% * CCME 0.0015 0.000188 0.0113 0.247 0.0278
KV-6 Moderate 90% * BCMOE 50% * CCME 1.50 0.030 0.0137 0.00179 0.00186, 90% * BCMOE 50% * CCME 0.0018 0.000225 0.0135 0.302 0.0333
P95:0.0167 P95:0.00218 P95: 0.00321 P95: 0.367
H o/ ¥ 0/ * o/ * 0/ *
High 95% * BCMOE 90% * CCME 2.7 0.054 UCLM: 0.00980 UCLM: 0.00142 UCLM: 0.00115 95% * BCMOE 90% * CCME 0.0019 0.000238 0.0143 UCLM: 0.207 0.0352
Low 75% * BCMOE 25% * CCME 0.75 0.015 0.00473 0.00102 0.00329 75% * BCMOE 25% * CCME 0.0015 0.000188 0.0113 0.141 -
KV-7 Moderate 90% * BCMOE 50% * CCME 1.50 0.030 0.00669 0.00126 0.00486 90% * BCMOE 50% * CCME 0.0018 0.000225 0.0135 0.159 -
P95:0.0102 P95: 0.00251 P95: 0.00726 P95:0.220
i o/ * 0/ * o/ ¥ 0/ * -
High 95% * BCMOE 90% * CCME 2.7 0.054 UCLM: 0.00431 UCLM: 0.000945 UCLM: 0.00216 95% * BCMOE 90% * CCME 0.0019 0.000238 0.0143 UCLM: 0.120
Low 75% * BCMOE 75% * CCME 2.25 0.045 0.00375 85% * BCMOE 0.00098 75% * BCMOE 25% * CCME 0.0015 0.000063 0.0038 85% * BCMOE 0.0278
KV-812 Moderate 90% * BCMOE 90% * CCME 2.70 0.054 0.00450 90% * BCMOE 0.0011 90% * BCMOE 50% * CCME 0.0018 0.000125 0.0075 90% * CCME 0.0333
P95: 0.00148
High 95% * BCMOE 95% * CCME 2.85 0.057 0.00475 95% * BCMOE UCLM: 95% * BCMOE 90% * CCME 0.0019 0.000225 0.0143 95% * CCME 0.0352
0.000703
Low 465 25% * CCME 0.75 0.015 0.0063 0.0355 0.00297 75% * BCMOE 25% * CCME 0.0015 0.000063 0.0113 3.65 -
Kv-212 Moderate 490 50% * CCME 1.50 0.030 0.0125 0.0395 0.00332 90% * BCMOE 50% * CCME 0.0018 0.000125 0.0135 431 -
. P95: 539 o % P95: 0.0445 P95: 0.00359 o % o % P95:4.94 )
High UCLM: 349 90% * CCME 2.7 0.054 0.0225 UCLM: 0.0209 UCLM: 0.00193 95% * BCMOE 90% * CCME 0.0019 0.000225 0.0143 UCLM: 2.28
Low 25% * BCMOE 25% * CCME 0.75 0.015 0.00375 0.00182 85% * BCMOE 75% * BCMOE 25% * CCME 0.0005 0.000188 0.0038 75% * CCME -
KV-56 Moderate 50% * BCMOE 50% * CCME 1.50 0.030 0.00450 0.00223 90% * BCMOE 90% * BCMOE 50% * CCME 0.0010 0.000225 0.0075 90% * CCME -
. P95: 0.00297
High 75% * BCMOE 90% * CCME 2.7 0.054 0.00475 UCLM: 0.000132 95% * BCMOE 95% * BCMOE 90% * CCME 0.0018 0.000238 0.0143 95% * CCME -
Low 75% * BCMOE 25% * CCME 2.25 0.015 0.00125 0.000184 75% * BCMOE 25% * BCMOE 25% * CCME 0.0005 0.000063 0.0038 0.0448 0.0278
KV-1112 Moderate 90% * BCMOE 50% * CCME 2.70 0.030 0.00250 0.000278 90% * BCMOE 50% * BCMOE 50% * CCME 0.0010 0.000125 0.0075 0.0716 0.0333
P95: 0.000541 P95:0.179
i o/ ¥ 0/, * o/ ¥ o7 % 0/, *
High 95% * BCMOE 90% * CCME 2.85 0.054 0.0045 UCLM: 0.000258 95% * BCMOE 75% * BCMOE 90% * CCME 0.0018 0.000225 0.0143 UCLM: 0.0602 0.0352
Low 75% * BCMOE 25% * CCME 0.75 0.015 0.00375 0.000841 0.0051 75% * BCMOE 75% * CCME 0.0015 0.000188 0.0038 0.125 -
KV-2 Moderate 90% * BCMOE 50% * CCME 1.50 0.030 0.00450 0.000898 0.00556 90% * BCMOE 90% * CCME 0.0018 0.000225 0.0075 0.138 -
P95: 0.000941 P95: 0.00651 P95: 0.152
H o/ * 0/ * o/ * o/ ¥ -
High 95% * BCMOE 90% * CCME 2.7 0.054 0.00475 UCLM: 0.000647 UCLM: 0.00376 95% * BCMOE 95% * CCME 0.0019 0.000238 0.0143 UCLM: 0.103
Notes:

a) Action level thresholds for KV-81, KV-21, and KV-111 metals are dissolved; all other stations are for total metals
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3.13 AMI #13 — IDENTIFICATION OF GROUNDWATER QUALITY IMPACT

3.13.1 Description

Understanding impacts to groundwater quality because of underground mine development and mineral
processing at the KHSD Mining Operations is important to help determine risks to surface water.

The District Mill monitoring wells have been installed to collect baseline information on groundwater
conditions, as well as information on the potential impacts of ancillary activities, construction, and impacts
from the DSTF. Precautions have been taken in the design and construction of the DSTF to prevent porewater
seepage to groundwater by providing an impermeable basal layer to allow capture of any potential DSTF
seepage and directing it to the mill pond.

Monitoring wells were installed at Flame & Moth and New Bermingham to collect baseline information on
groundwater conditions, as well as information on the potential impacts from underground mining, N-AML
waste rock disposal, along with potential impacts from the storage of P-AML waste rock on surface and the use
of the Bermingham Southwest open pit for sludge disposal.

Routine monitoring is conducted as part of the Environmental Monitoring, Surveillance and Reporting Plan,
Appendix A Groundwater Monitoring Plan. Existing and proposed groundwater monitoring wells at the Flame
& Moth Mine, District Mill and DSTF, are shown on Figure 3-8. The groundwater monitoring well network at
the New Bermingham Mine are shown on Figure 3-9. The objectives of the groundwater quality monitoring
program are to provide a continuous baseline data set and monitor effects on the quality of groundwater.

3.13.2 Risk Narrative

Flux of geochemical load from the mines, waste rock disposal areas, or DSTF via groundwater pathways with
the potential to cause surface water quality objectives to be exceeded downgradient, or the potential to impact
other groundwater users.

3.13.3 Monitoring Requirements and Evaluation of Results

Routine monitoring requirements for groundwater are described in detail in the Groundwater Monitoring Plan.
Quarterly measurement of field parameters including water level, pH, temperature and conductivity and
analysis by an external laboratory includes dissolved metals, alkalinity, ammonia, phosphorous, sulphate,
uranium, selenium dissolved organic carbon (DOC) and hardness. Groundwater sampling and monitoring will
be carried out by competent, trained field operators.

Identifier for the groundwater monitoring wells and the associated mine feature being monitored are listing in
Table 3-27. Wells KV-107 and KV-108 will be installed in phase 2 of the DSTF. Monthly sampling is undertaken
for each new monitoring well until a minimum of one year of data points are available. After which the sampling
frequency reverts to quarterly.
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Table 3-27: Groundwater Monitoring Stations per Mine
MINE MINE INFRASTRUCTURE MONITORED UPGRADIENT WELLS DOWNGRADIENT WELLS
Bellekeno - - -
District Mill/DSTF | Mill and DSTF KV-87Ne, KV-108 KV-85D/S, KV-86, KV-88D/S, KV-89S, BH-
39, KV-107
Flame and Moth Mine and P-AML WRSF Kv-108 FM-MW-2, FM-MW-3, KV-103, KV-109
New Bermingham | Mine, N-AML WRDA, P-AML WRSF and - KV-116, BH-MW-1, RB-MW-1, NC-MW-1,
Bermingham SW Pit KV-122, KV-123, KV-124, KV-125, KV-126,
Kv-127

a KV-87N is designated as an upgradient well; however, alterations to the groundwater flow path driven by dewatering of the Flame & Moth mine
workings make this designation uncertain.

Groundwater monitoring is a critical component of the water-resource management program for KHSD Mining
Operations. The hydrologic connections between groundwater and surface water mandate that the monitoring
program for all water resources be closely linked.

Results of all groundwater monitoring activities are subject to a quarterly review by QP when the analytical
results are received. The data is compared to the Yukon Contaminated Sites Regulation (YCSR) generic water
standards for aquatic life. Data from wells screened in the potentially potable aquifer near Keno City are also
compared to the YCSR drinking water standards. External laboratory water quality monitoring results are
evaluated upon receipt by the Environment Department. In addition, the QP completes quality checks and
uploads water quality monitoring results weekly into the EQWin database where set point triggers and trends
are programmed to be flagged for notification and action.

An annual review and interpretation by a QP of groundwater monitoring results is submitted under WL QZ18-
044. This annual report identifies potential changes in baseline conditions and evaluates trends that may
trigger adaptive management measures and any thresholds crossed or triggers activated would be identified
and the relevant parties notified as listed in Table 3-28. All annual reports are provided to FNNND.

3.13.4 Indicators, Action Levels and Management Responses

The specific indicators that are monitored to provide the information necessary to assess whether a trigger has
been activated are: water level, sulphate, nitrate, nitrite, ammonia, arsenic, cadmium, copper, lead, nickel,
selenium, silver, uranium, and zinc.

Groundwater quality action level triggers for adaptive management are based on the past 10 years of water
quality data (where available). Where wells were installed recently, a minimum of 20 samples and 3 years of
data are recommended. The New Bermingham wells NC-MW-1, KV-116, KV-122, KV-123, KV-125, and KV-126
have 2 years of data collected to date. The District Mill/DSTF well KV-87N also has 2 years of data. Provisional
action level triggers were developed for these wells; however, these should be updated once three years of data
are collected. The low action level threshold was based on the 95th percentile of the data set. Where the
majority of measurements were below the detection limit, the low action level threshold was set at ten times
the detection limit. This was typically at least 10-fold lower than the relevant Yukon Contaminated Sites
Regulation standard.
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The triggers for determining significant change in groundwater quality are:
Low: e 36-month rolling average results exceed the concentration indicated in Table 3-29.

e Statistically significant increasing trend using the past five years of data towards
exceedance of the low trigger within two years (use of Seasonal Mann Kendall test
if there is seasonality evident in the data set; if not, then the Mann-Kendall test
should be used); and

e Water depth is greater than 30 cm in DSTF monitoring wells BH-39 and KV-107
and a parameter concentration is greater than 75% of the EQS concentrations for
KV-83 (Table 3-30).

Moderate and High:

Developed based on modelling trends and timing to receiving environment.
Triggers will be back-calculated from receiving environment thresholds within 6
months of a low trigger exceedance.

Depending on the results of the evaluations, the MRP may consider the following measures:

e Increased sampling frequency to help determine potential causes;
e Investigation of the root cause of the exceedance;

e Ifaroot cause of exceedance can be readily identified and remedied, the remedy will be implemented
in a timely manner, and the inspector notified of the remedy implementation in a timely manner
according to permit requirements; and

e Ifaroot cause cannot be readily identified, a study plan will be outlined and communicated to involve
qualified professionals to assist in the identification of the root cause.

The AMP triggers for newly installed wells are to be updated once three years of data has been collected upon
which future triggers can be based. The updates are to be provided in the annual report under WL QZ18-044.

3.13.5 AMI #13 Reporting

Review and data quality checks is completed following each monitoring event and includes a review of the
relevant monitored data from the Environmental Monitoring, Surveillance and Reporting Plan and the
Attenuation Study Plans. Any thresholds crossed or triggers activated would be identified and the relevant
parties notified and management’s response, next steps to be taken and results of evaluations or investigations
reported as listed in Table 3-28.
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Table 3-28: AMI #13 Groundwater Quality Thresholds and Responses

Notification

Water level

Parameters:
. sulphate, ammonia-N, nitrite-
N, nitrate-N, arsenic,
cadmium, copper, lead,
nickel, selenium, silver,
uranium, and zinc

District Mill and DSTF
. KV-85D/S, KV-86, KV-87N, KV-
88D/S, KV-89D/S, BH-39, KV-

107
Flame & Moth
. KV-109

New Bermingham
NC-MW-1, KV-122, KV-116, KV-123 KV-
125, KV-126, RB-MW-1

Low

Average of the past 3 years of data exceeds the AMP trigger
(Table 3-29) for sampling event

or

Statistically significant increasing trend using the past five
years of data towards exceedance of the low trigger within
two years

or

Water depth is greater than 30 cm in DSTF monitoring wells
BH-39 or KV-107 and water quality is greater than 75% of the
EQS concentrations for KV-83 (Table 3-30)

Evaluation

Site management within 2 weeks of receiving results

Confirm results (review laboratory QA/QC report and validate original result)
Assess potential mine related sources and external environmental interactions

Management Response

Engage a QP to review groundwater monitoring data (trend analysis included) at quarterly intervals

Initiate implementation of recommendations of the QP upon receipt

Prepare preliminary MRP including action timelines and possible trigger adjustments

Identify personnel who will be responsible for monitoring data evaluation, preparing and updating the MRP, and implementation of the MRP

Complete updates to the preliminary MRP to incorporate evaluation outcomes

Triggers to be developed within 6 months of exceedance of a low action level threshold. The triggers will be back-calculated based on receiving environment thresholds
If the evaluation of the monitoring data indicates that the elevated concentrations are not mine related; document the outcome

Moderate

Moderate and High action level triggers will be developed
based on modelling carried out as part of a response to the
exceedance of the low action level trigger.

If not already done so, complete the activities outlined for a low action level trigger
Notification

Evaluation

Site management within 2 weeks of receiving results

Visual inspect conditions at and upgradient of the monitoring well
Identify potential mitigative actions

Management Response

Reporting

Engage DSTF Engineer of Record if appropriate

Initiate implementation of recommendations of the Engineer of Record upon receipt

Update the MRP to include the mitigation options evaluated and the selection of the preferred response

Prepare a conceptual design of the preferred mitigation option and assess permitting requirements

Where appropriate, implement mitigation measures intended to stabilize conditions and minimize further deterioration of groundwater quality

Submit recommendations of the QP and Engineer of Record to the water board, EMR and YG inspector within 2 weeks of receipt
Moderate trigger development shared with water board, EMR, and YG inspector
Include in WL QZ18-044 monthly report threshold exceedance and results of evaluations or investigations
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Table 3-29: Low Action Level Triggers for Dissolved Constituents in Groundwater Monitoring Wells

anm indicates analyte not measured

b Data range from September 2011 to June 2013; Well has been frozen or dry since 2013
¢ Data range from October 2011 to July 2021

4 Data range from July 2011 to November 2020
f Data from June 2012; Well has been mostly frozen or dry between 2011 and 2020

- SULPHATE | AMMONIA-N | NITRITE-N | NITRATE-N | ARSENIC | CADMIUM COPPER | LEAD NICKEL SELENIUM | SILVER | URANIUM | ZINC

MG/L MG/L MG/L MG/L MG/L MG/L MG/L MG/L MG/L MG/L MG/L MG/L MG/L
Kv-85D 877 0.630 nm? nm? 0.165 0.000662 0.0217 | 0.00142 0.0105 0.000243 | 0.00025 0.0318 | 0.0848
KV-855 ¢ 352 0.0399 0.01 2.08 0.00226 0.000826 0.00300 | 0.00343 | 0.00177 0.00562 | 0.0001 | 0.00337 | 0.0440
Kv-86 ¢ 323 0.0613 0.01 0.544 0.00106 0.000893 0.00248 | 0.0234 0.00282 0.00176 | 0.0001 | 0.00467 | 0.145
Kv-88D 1809 0.257 0.2 1 1.03 0.0210 0.004 0.00245 0.112 0.001 0.0002 0.0197 0.510
Kv-88s 43.9 0.0640 nm? nm? 0.00206 0.000118 0.00223 | 0.000156 | 0.00484 0.00105 | 0.00005 | 0.00263 | 0.00178
KV-89D 730 0.344 0.1 0.0625 0.0411 0.000655 0.004 | 0.000655 | 0.0117 0.001 0.000061 | 0.0926 0.107
Kv-89s " 1696 0.444 0.1 8.18 0.0254 0.0342 0.00949 | 0.00240 0.201 0.00271 | 0.0005 0.0125 56.1
Kv-109° 732 0.275 0.05 0.25 0.172 0.0000848 0.002 0.0005 0.0525 0.0005 0.0001 0.0138 | 0.0307
RB-MW-1 138 1.04 0.01 0.05 0.0890 0.000600 0.002 | 0.00599 | 0.00348 0.0001 0.0001 | 0.000403 | 0.0275
Kv-116 ¢ 72.4 0.123 0.0398 10.6 0.0117 0.000176 | 0.000723 | 0.000654 | 0.00077 | 0.000923 | 0.0001 0.0001 | 0.00825
NC-MW-1* 409 0.0330 0.05 0.25 0.00308 | 0.0000544 0.002 | 0.000458 | 0.00772 0.00051 0.0001 0.0291 0.0106
Kv-122¢ 447 0.0204 0.113 4.03 0.001023 |  0.000583 0.00142 | 0.000714 | 0.00168 0.00127 | 0.0001 | 0.000247 | 0.0856
Kv-123* 75.9 0.05 0.01 0.116 0.00177 0.01678 0.000963 | 0.000668 | 0.00240 0.00638 | 0.0001 | 0.000584 | 1.31
Kv-125* 48.5 0.0481 0.01 0.05 0.00263 0.00249 0.000938 | 0.00307 0.0116 0.000197 | 0.0001 | 0.000843 | 0.0428
Kv-126 ¢ 77.5 0.0323 0.01 0.00907 | 0.06403 0.00148 0.00205 | 0.0102 0.0174 0.00072 | 0.0001 | 0.00244 | 0.0556
KV-87N' 1050 0.244 0.1 1 0.129 0.00010 0.00400 | 0.0002 0.00940 0.00104 | 0.0002 0.0370 | 0.0313
Notes: Bold highlighted values are based on 10x the detection limit & Data range from October 2011 to October 2017

" Data range from July 2011 to August 2021; Following Yukon Government review,
S04, Cd, Ni, Zn concentrations >90™" percentile were removed to screen out
anomalous peaks that skewed P95.

i Data range from September 2013 to July 2021

k Data range from November 2020 to October 2022
! Data range from December 2020 to October 2022
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Table 3-30: Low Action Level Triggers for BH-39 and KV-107 DSTF Monitoring Wells

PARAMETER UNITS ACTION LEVEL (MG/L)
pH pH units <6.5

Ammonia Nitrogen (as N) mg/L 3.75

Arsenic mg/L 0.075

Cadmium mg/L 0.0075

Copper mg/L 0.075

Lead mg/L 0.15

Nickel mg/L 0.375

Silver mg/L 0.015

Zinc mg/L 0.375
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3.14 AMI #14 — AIR QUALITY IN KENO CITY EFFECTED BY DUST FROM MINE OPERATIONS

3.14.1 Description

Addressing the potential effects of fugitive dust on community health and well-being is of key importance given
the location of KHSD Mining Operations to Keno City. The main dust sources in the proximity of the village of
Keno City include the DSTF, mineral processing (crushing) and mine traffic on unpaved roads.

The DSTF contains fine grained material that could be subject to wind-blown transport. Degraded air quality
results from dust generation and the presence of metals in the tailings contained in the DSTF present a potential
risk to human health and the environment.

Air dispersion modelling was conducted to identify the potential dust sources from mining-related activities,
as well as the sensitive receptors, and predict the anticipated ambient concentrations under different operation
scenarios (AEG, 2017).

The Dust Abatement and Monitoring Plan has been developed based on results of the air dispersion modelling
and has been updated in response to concerns raised during the YESAA processes for Flame & Moth and New
Bermingham and from consultation with Keno City residents.

Routine monitoring is conducted as part of the Dust Abatement and Monitoring Plan and is used to monitor the
level of risk to the community. In the event of any traffic incidents or complaints, Hecla Yukon will investigate
and take appropriate policy modification and/or disciplinary action.

Dust mitigation measures implemented include, but are not limited to, work area inspections for dust emission
concerns, progressive reclamation of the DSTF, dust suppression on haul roads and minimizing traffic through
Keno City. Routine dust monitoring and meteorological monitoring is used to confirm the modelling results and
determine if additional mitigations measures are required in the vicinity of Keno City. The location of the air
dispersion model receptors in Keno City, and the meteorological and dust monitors are shown on Figure 3-10.

Concentrations of particulate matter and metals in fugitive dust from the DSTF, District Mill and/or haul roads
increase to levels beyond those predicted by the air dispersion model, to concentrations that may cause adverse
human health effects.

3.14.2 Risk Narrative

Fugitive dust generated exhibits potential effects on the community of Keno City.

3.14.3 Monitoring Requirements and Evaluation of Results

Dust or particulate matter (PM) is divided into different sized fractions for air quality monitoring. Hecla Yukon
collect three filter inlet sizes (TSP, PM1o and PMzs) at each air quality monitor and sends samples to an
analytical laboratory for gravimetric analysis. Metals analyses by ICP metals mass spectrometry are conducted
on the total suspended particulate (TSP) sample. Samples are stored on site and submitted for analysis
monthly.
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The gravimetric results are compared to the Yukon Ambient Air Quality Standards (YAAQS) (Table 3-32). Since
there are no standards for metal concentrations in TSP in Yukon, metal results are compared to the Ontario
Ambient Air Quality Criteria (Table 3-33).

The District Mill weather station records hourly temperature, relative humidity, total precipitation, wind speed
and direction (Figure 3-10) to access wind-blown transport potential.

To provide better understanding of how ambient concentrations vary throughout town, in Q2 2022 the
following changes were made to the air quality monitoring program:

e The dust monitor located at the north side of Keno City was relocated to the west side;
e A third sampler was installed at the eastern end of Keno City; and
e Monitoring was increased from running for 9 days a month to 18 days per month; and

In Q2 2023 a statistical analysis will be completed to evaluate the appropriate monitoring frequency.

Data quality checks are completed following the receipt of laboratory results. The results of the dust monitoring
are reviewed on a quarterly basis by a QP and any thresholds crossed or triggers activated would be identified
and the relevant parties notified as listed in Table 3-31.

Quarterly summaries of monitoring results are submitted under the QML-0009 and to Keno City residents. An
annual air quality monitoring evaluation report is submitted under QML-0009. The annual report is also
provided to FNNND.

3.14.4 Indicators, Action Levels, Management Responses

The indicators that are monitored at the air quality monitoring stations to assess whether a trigger has been
activated are: TSP, PM1o or PM25 measurements and metal concentrations.

Dust originating from the DSTF may contain elevated concentrations of arsenic, aluminum, calcium, iron,
magnesium, manganese, lead, and zinc.

A Dust Disturbance Register enables Keno City residents to raise their dust disturbance concerns formally.

As per the general approach to the adaptive management plan, a staged response to the development of air
quality degradation will be implemented if the threshold is triggered. The initial response to degraded air
quality from fugitive dust, is to prevent conditions conducive to dust transport, including the initiation of dust
suppression activities and reducing road speed limits. If necessary, additional mitigative measures will be
undertaken, including potential acceleration of the progressive reclamation of the DSTF. The final stage will be
to monitor the area to watch for signs of continued fugitive dust generation.

3.14.5 AMI #14 Reporting

Review and data quality checks is completed in accordance with the Dust Abatement and Monitoring Plan. Any
thresholds crossed or triggers activated would be identified and the relevant parties notified and
management’s response, next steps to be taken and results of evaluations or investigations reported as listed
in Table 3-31.
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Table 3-31: AMI #14 Air Quality Thresholds and Responses
[INDICATORS | ACTIONLEVELTRIGGERS | MANAGEMENTRESPONSESTRATEGY .

Specific indicators that are monitored at
the air quality monitoring stations to
assess whether a trigger has been
activated are: TSP, PM1o or PM2.s
gravimetric measurements and metal
concentrations for:

. Arsenic

. Cadmium

. Copper

. Lead

L] Manganese,
. Silver

Low

An increasing trend in fugitive dust at air quality monitors
located at the District Mill towards Yukon Ambient Air Quality
Standards or Ontario Ambient Air Quality Criteria for metals
(Table 3-30 or Table 3-31);

Or

A dust disturbance claim from a Keno City resident

Notification
. Site management within 2 weeks of receipt of results
. YG Inspector to be notified within 2 weeks of receipt that dust concern has been recorded
. Keno City residents within 90 days of receipt of results
Evaluation
. Confirm analytical results
. Attempt to link the identified dust disturbance or exceedance with a source (a specific event or activity conducted as part of mining or construction)
. Review dust control measures for the crusher and haul roads
. Expedite the timeline between sampling and analysis and review of the dust monitoring program results
Management Response
. Prepare preliminary MRP including action timelines and possible trigger adjustments
Identify personnel who will be responsible for monitoring data evaluation, preparing and updating the MRP, and implementation of the MRP
Complete updates to the preliminary MRP to incorporate evaluation outcomes
Where appropriate prevent conditions conducive to dust transport, including the initiation of dust suppression activities
If the evaluation of the monitoring data indicates that the elevated concentrations are not mine related; document the outcome
. Where the trigger was a dust disturbance claim, report back to the community and YG Inspector outcomes of the evaluation
Reporting
. Include response to dust disturbance claim in quarterly air quality monitoring summary to Keno City residents, EMR and YG Inspector

Moderate

Any exceedance at air quality monitors located in Keno City of
the specific indicators (Table 3-30 or Table 3-31)

Or

An increasing trend in fugitive dust as shown by TSP, PMio or
PM2.s measurements or in metal concentrations towards
Yukon Ambient Air Quality Standards or Ontario Ambient Air
Quality Criteria for metals at any of the air quality monitoring
stations;

If not already done so, complete the activities outlined for a low action level trigger
Notification
. Keno City residents at next scheduled community meeting
. YG Inspector at (of as follow up to) next compliance inspection
Evaluation
. Conduct additional monitoring activities to improve understanding of the cause
. Decrease the timeline between sampling, analysis, and data review
. Identify potential mitigative actions that may lessen dust generation
Management Response
. Update the MRP to include the mitigation options evaluated and the selection of the preferred response should the trend continue, and high action level triggers reached
. Prepare a conceptual design of the preferred mitigation option and assess permitting requirements
. Where appropriate, implement further mitigation measures intended to reduce dust generation
Reporting
. Include in annual QML report results of evaluations or investigations
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Table 3-32: Yukon Ambient Air Quality Standards (ug/m?3)

PARAMETER 24-HOUR ANNUAL
TSP 120 60

PM1o 50 n/a
PM2s 27 8.8

Table 3-33: Ontario Ambient Air Quality Criteria (ug/m?3)

PARAMETER CRITERIA
Antimony 25
Arsenic 0.3
Barium 10
Beryllium 0.01
Boron 120
Cadmium 0.025
Chromium 0.5
Cobalt 0.1
Copper 50
Iron 4
Lead 0.5
Manganese 0.4
Molybdenum 120
Nickel 2
Selenium 10
Silver 1
Strontium 120
Tin 10
Titanium 120
Vanadium 2
Zinc 120
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3.15 AMI #15 — ATTENUATION OF CONSTITUENTS IN THE FLAME & MOTH DISCHARGE TO CHRISTAL
CREEK OR BERMINGHAM DISCHARGE TO NO CASH CREEK, DOES NOT PERFORM AS PREDICTED

3.15.1 Description

Biogeochemical processes and interaction with soil and vegetation cover or mixing with groundwater and
surface water is predicted to decrease the concentration of some metal(loid)s and constituents along the flow
path from WTP discharge to downstream surface water bodies. The geochemically driven changes may include
the removal of metals and constituents through direct precipitation, coprecipitation with other major metals
(e.g., iron, aluminum), and adsorption on mineral and organic surfaces.

Natural attenuation of selected constituents of interest was incorporated in the modelling of the effects of the
Flame & Moth and New Bermingham WTP discharge on water quality in Christal Creek and No Cash Creek,
respectively. Attenuation of 50% was assumed as part of the water quality models for the Flame & Moth WTP
discharge to Christal Creek (arsenic, cadmium, nickel, and zinc only; AEG, 2016) and New Bermingham WTP
discharge to No Cash Creek (ammonia, arsenic, copper, lead, nickel, and silver only; AEG 2019). Lower natural
attenuation than predicted may result in degraded water quality. The environmental consequence is the
potential to cause an adverse effect to the receiving environment.

Routine monitoring is conducted as part of the KHSD Mining Operations Monitoring, Surveillance and
Reporting Plan, Christal Creek Attenuation Study Plan (CCASP) and No Cash Creek Attenuation Study Plan
(NCCASP) and is used to determine the extent of natural attenuation being achieved.

Water quality, soil and moss monitoring data are used to calculate loading and potential effects to the receiving
environment. Figure 3-11 shows the location of the Flame & Moth Mine adit, WTP pond discharge locations,
surface water quality monitoring locations, surficial soil and moss sampling transects, along with the District
Mill and other mine components and water management structures in the CCASP study area. Figure 3-12 shows
the New Bermingham Mine portal, surface water and groundwater quality monition locations, soil and moss
sampling locations, along the discharge channel and various historic mine openings in the NCCASP study area.

3.15.2 Risk Narrative

Natural attenuation of several metals in Christal Creek or No Cash Creek is reduced or stopped, which results
in a risk to aquatic resources resident in the creeks.

3.15.3 Monitoring Requirements and Evaluation of Results

Water quality is monitored at mine discharges, WTP discharges and surface water monitoring stations and the
results are used to calculate loading and potential effects to the receiving environment. The sampling frequency
for surface water monitoring used to evaluate the extent of natural attenuation is provided in Table 3-34.
Stations KV-117 and KV-121 provide important information regarding evaluation of natural attenuation, but
are not listed under WL QZ18-044.
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Table 3-34: Attenuation Monitoring Frequency

Station ID Frequency Testing Laboratory
Daily when discharge occurs from KV-104C Field screening by site
KV-83
Weekly when discharge occurs from KV-104C External laboratory analysis
Daily when discharge occurs from KV-104C Field screening by site
KV-104C
Weekly when discharge occurs from KV-104C External laboratory analysis
KV-6 Weekly when discharge occurs from KV-104C Field screening by site
Monthly when not discharging External laboratory analysis
KV-50 Weekly when discharge occurs from KV-104C Field screening by site
Monthly when not discharging External laboratory analysis
Daily Field screening by site
Kv-114
Weekly External laboratory analysis
Kv-21 Monthly External laboratory analysis
Kv-111 Monthly External laboratory analysis
Weekly when discharge occurs from KV-104C .
KV-117 Monthly when not discharging External laboratory analysis
Weekly from May to October when discharge occurs
KVv-121 from KV-104C External laboratory analysis
Monthly from May to October when not discharging

In accordance with the Environmental Monitoring, Surveillance and Reporting Plan, field screening results are
evaluated daily by the WTP operators in consultation with the Mill Manager and Mill Superintendent. External
laboratory water quality monitoring results are evaluated upon receipt by the Environment Department. In
addition, a QP completes quality checks and uploads water quality monitoring results weekly into the EQWin
database where set point triggers and trends are programmed to be flagged for notification and action.

The results of the attenuation studies are evaluated annually by a QP (i.e., geochemist) and the need for further
characterization of the topography and landcover along the discharge corridors or additional water quality
monitoring recommended.

Monthly and annual reports on water quality monitoring results are submitted under WL QZ18-044. Results of
the CCASP and NCCASP are compiled and submitting in the annual report under WL QZ18-044. An annual
report is also submitted under QML-0009. All monthly and annual reports are provided to FNNND.

3.15.4 Indicators, Action Levels, Management Responses

The specific water quality indicators that should be monitored in the Christal Creek system to provide the
necessary information to assess whether a trigger has been activated are flow, total arsenic, total cadmium,
total nickel, and total zinc. In the No Cash Creek system, the specific water quality indicators are flow, ammonia,
dissolved arsenic, dissolved copper, dissolved lead, dissolved nickel, and dissolved silver. Three trigger action
level thresholds are considered:

e Low - less than 60% load reduction observed between KV-104C and KV-50 (Christal Creek) and
between KV-114 and KV-111 (No Cash Creek) for two consecutive months (weekly data will be
averaged into singly monthly value)
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e Moderate - less than 55% load reduction observed between KV-104C and KV-50 (Christal Creek) and
between KV-114 and KV-111 (No Cash Creek) for two consecutive months (weekly data will be
averaged into singly monthly value)

e High - less than 50% load reduction observed between KV-104C and KV-50 (Christal Creek) and
between KV-114 and KV-111 (No Cash Creek) for two consecutive months (weekly data will be
averaged into singly monthly value)

The load reduction calculation should account for background contributions to the receiving stations, namely:

e KV-117 (upstream Christal Creek) and KV-121 (seep to Christal Creek) for KV-50

Often the WTP discharge or receiving environment station concentrations for a parameter are below detection
or low enough that load changes may not be easily discerned or meaningful. Therefore, additional thresholds
relative to the WTP discharge EQS and the receiving environment WQO must also be met, as summarized in
Table 3-35.

The management response strategy for AMI #15 is to assess, characterize and define a potential problem at the
low action level. At the moderate action level, a QP will be engaged to assess the level of natural attenuation
being achieved as compared to what was modeled and to support Hecla Yukon in the design of mitigation
measures. At the high action level, the MRP will be implemented with on-going monitoring and reporting.
Indicators, action level triggers and managements response strategy are provided in Table 3-35.

Depending on the results of the evaluations, the MRP may consider the following measures:

e Water treatment improvements to account for lack of natural attenuation capacity in Christal Creek
and/or No Cash Creek discharge area;

e Reduce Flame & Moth Pond decant discharge rate to Christal Creek or move all discharge to Lightning
Creek until corrective actions are implemented;

e Relocating the WTP decant diffuser to an area that is not affected by flow path channelization; and

e Replace with a larger diffuser to better spread the overland flow path of the discharge and enhance
interaction with underlying soils.

Apart from a temporary discharge from the Flame & Moth WTP for 10 days in May 2021, Christal Creek has not
received effluent since the development of the CCASP. This AMI has been developed in anticipation of discharge
of effluent commencing into the catchment.

3.15.5 AMI #15 Reporting

Review and data quality checks are completed following each monitoring event and include a review of the
relevant monitored data from the Environmental Monitoring, Surveillance and Reporting Plan and the
Attenuation Study Plans. Any thresholds crossed or triggers activated would be identified and the relevant
parties notified and management’s response, next steps to be taken and results of evaluations or investigations
reported as listed in Table 3-35.
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Table 3-35: AMI #15 Attenuation Thresholds and Responses

INDICATORS ACTION LEVEL TRIGGERS

MANAGEMENT RESPONSE STRATEGY

Low
Monthly monitoring data at KV-104C
and KV-50 in Christal Creek for the
following parameters:

. Flow

. Total arsenic

. Total cadmium

. Total nickel

. Total zinc

Less than 60% load reduction observed between KV-104C and KV-50 (Christal Creek) and
between KV-114 and KV-111 (No Cash Creek) for two consecutive months;

and

WTP discharge (KV-104C, KV-114) also exceeds 75% of the EQS as indicated in Table 3-36
(Flame & Moth - Christal Creek) and Table 3-37(New Bermingham) for the same two
consecutive months;

and

KV-50 (Christal Creek), KV-111 (No Cash Creek) samples exceed 75% of the CCME or BCMoE
guideline for parameters that have a WQO based on a generic water quality guideline
(Table 3-38Table 3-26) for the same two consecutive months; or

KV-50 (Christal Creek), KV-111 (No Cash Creek) samples exceed the 85t percentile of the

baseline data set for parameters that have a BCP-based WQO (Table 3-38) for the same two
consecutive months

Monthly monitoring data at KV-114 and
KV-111 in No Cash Creek for the
following parameters:

. Flow

o Ammonia

. Dissolved arsenic

Notification

. Site management within 2 weeks of evaluation of results
Evaluation

. Confirm results

. Assess potential mine related sources and external environmental interactions

. Conduct additional monitoring activities to improve understanding of the cause of the trigger activation
Management Response

. Prepare preliminary MRP including action timelines and possible trigger adjustments

. Identify personnel who will be responsible for monitoring data evaluation, preparing and updating the MRP, and implementation of the MRP
. Complete updates to the preliminary MRP to incorporate evaluation outcomes
. If the evaluation of the monitoring data indicates that the elevated concentrations are not mine related; document the outcome
Reporting
. Include in WL QZ18-044 annual report results threshold exceedance

. Dissolved copper Moderate
. Dissolved lead
. Dissolved nickel

. Dissolved silver

Less than 55% load reduction observed between KV-104C and KV-50 (Christal Creek) and
between KV-114 and KV-111 (No Cash Creek) for two consecutive months;

and

WTP discharge (KV-104C, KV-114) also exceeds 90% of the EQS as indicated in Table 3-36
(Flame & Moth - Christal Creek) and Table 3-37 (New Bermingham) for the same two
consecutive months;

and

KV-50 (Christal Creek), KV-111 (No Cash Creek) samples exceed 90% of the CCME or BCMoE
guideline for parameters that have a WQO based on a generic water quality guideline
(Table 3-38) for the same two consecutive months; or

KV-50 (Christal Creek), KV-111 (No Cash Creek) samples exceed the 90t percentile of the

baseline data set for parameters that have a BCP-based WQO (Table 3-38) for the same two
consecutive months

If not already done so, complete the activities outlined for a low action level trigger
Notification
. Site management within 2 weeks of evaluation of results
Evaluation
. Initiate review of associated catchment background and receiving environment monitoring data
. Visual inspect the effluent discharge flow path to Christal Creek or No Cash Creek for evidence of significant channel formation that may be limiting interaction with soil and
vegetation substrate, potentially limiting natural attenuation
. Assess any water quality changes in effluent discharge (KV-83, KV-104C or KV-114) that may be limiting effectiveness of natural attenuation
. Identify potential mitigative actions
Management Response
o Engage a QP
. Initiate implementation of recommendations of the QP upon receipt
. Update the MRP to include the mitigation options evaluated and the selection of the preferred response should the trend continue, and high action level triggers reached
. Prepare a conceptual design of the preferred mitigation option and assess permitting requirements
. Where appropriate, implement mitigation measures intended to stabilize conditions and minimize further deterioration
Reporting
. Include in WL QZ18-044 annual report results of evaluations or investigations

High

Less than 50% load reduction observed between KV-104C and KV-50 (Christal Creek) and
between KV-114 and KV-111 (No Cash Creek) for two consecutive months;
and

WTP discharge (KV-104C, KV-114) also exceeds 95% of the EQS as indicated in Table 3-36
(Flame & Moth - Christal Creek) and Table 3-37 (New Bermingham) for the same two
consecutive months;

and

KV-50 (Christal Creek), KV-111 (No Cash Creek) samples exceed 95% of the CCME or BCMoE
guideline for parameters that have a WQO based on a generic water quality guideline (
Table 3-38Table 3-38) for the same two consecutive months; or

KV-50 (Christal Creek), KV-111 (No Cash Creek) samples exceed the 95th percentile of the
baseline data set for parameters that have a BCP-based WQO (

Table 3-38Table 3-38) for the same two consecutive months

If not already done so, complete the activities outlined for a moderate action level trigger
Notification
. YG inspector within 2 weeks of confirming cause and results
Evaluation
Calculate natural attenuation at KV-6, KV-50, KV-21, or KV-111 and compare to the water quality model predictions
. Management Response
Engage a QP to revise the water quality models and linked operating management plans to reflect the decrease in natural attenuation
Engage a QP to evaluate the potential effects to aquatic resources
Obtain permits and implement mitigation measures as outlined in the MRP if necessary
Where required, submit mitigation plan to the water board, EMR and YG inspector for review and approval
o Actions are to continue until WQOs are no longer exceeded
Reporting
. Include in WL QZ18-044 annual report results of evaluations or investigations
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Table 3-36: Effluent Quality Standards Flame & Moth to Christal Creek

Parameter Units Flame & Moth to Christal Creek KV-104C

Total suspended solids mg/L 15

pH pH units- 6.5t09.5

Ammonia Nitrogen (as N) mg/L 6.5 3.7 2.7 2.4
Arsenic (Total) mg/L 0.042 0.022 0.017 0.012
Cadmium (Total) mg/L 0.0080 0.0060 0.0044 0.0042
Copper (Total) mg/L 0.043 0.026 0.021 0.019
Lead (Total) mg/L 0.043 0.023 0.018 0.016
Nickel (Total) mg/L 0.5

Radium 226 Bg/L 0.37

Silver (Total) mg/L 0.001 0.00064 0.00053 0.00052
Zinc (Total) mg/L 0.5 0.46 0.42 0.40

Table 3-37: Effluent Quality Standards New Bermingham

Parameter Units New ?:;_Ti:gham
Total suspended solids mg/L 25

pH pH units- 6.5t09.5
Ammonia Nitrogen (as N) mg/L 5
Arsenic (Dissolved) mg/L 0.061
Cadmium (Dissolved) mg/L 0.01
Copper (Dissolved) mg/L 0.024
Lead (Dissolved) mg/L 0.048
Nickel (Dissolved) mg/L 0.37
Radium 226 Bg/L 0.37
Silver (Dissolved) mg/L 0.00062
Zinc (Dissolved) mg/L 0.5
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Table 3-38: Water Quality Objectives for Christal Creek and No Cash Creek

Parameter Units KV-50 KV-1112
Ammonia-N | mg/L CCME CCME
Nitrate-N mg/L CCME CCME
Nitrite-N mg/L CCME CCME
Arsenic mg/L 0.0432°, 0.005
0.0277¢
Cadmium mg/L BCMoE 0.000541b,
0.000258¢
Copper mg/L 0.00602°, BCMoE
0.00280¢
Lead mg/L BCMoE BCMoE
Nickel mg/L CCME CCME
Silver mg/L CCME CCME
Uranium mg/L CCME CCME
Zinc mg/L 0.271°, 0.179b,
0.205¢ 0.0602¢
Sulphate mg/L 5440, BCMoE
409¢
Selenium mg/L BCMoE BCMoE
Radium Ba/L - 0.037
Notes:

a) Objectives for KV-111 metals are dissolved
b) 95t percentile from July 2011 to August 2021 data set, except for KV-111 which ranges from September 2017 to August 2021
c) Upper confidence level mean from July 2011 to August 2021 data set, except for KV-111 which ranges from September 2017 to August 2021
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4 ANNUAL ADAPTIVE MANAGEMENT PLAN REPORTING AND REVIEW

Annual reports are submitted as part of Water Licence QZ18-044 and the Quartz Mining License QML-0009
and include summaries of all activities carried out or planned to be carried out under the AMP. The annual
reports include a comparison of monitoring data with specific AMI indicators and thresholds and inspections
conducted and any actions taken. Detailed comparisons of monitoring results to action levels, the results of
evaluations, and status of responses to AMI triggers included in the monthly reports and quarterly summaries
submitted under QZ18-044 and QML-0009. All monthly and annual reports are provided to the FNNND.

Annual reporting would include the rationale for modifying the AMP. The AMP should be modified whenever
monitoring data demonstrate a sustained deviation to site conditions not related to KHSD mine operation
activities (i.e., improvements resulting from the implementation of the ERDC reclamation plan). Technological
developments, system changes and changing regional environmental conditions warrant a modification to the
AMP.

Environmental Effects Monitoring (EEM) studies conducted for the Bellekeno, and Flame & Moth mines as
required by the Metals and Diamond Mining Effluent Regulations (MDMER) are not fully captured in this AMP.
Reports of EEM studies required by the MDMER are provided to Environment and Climate Change Canada
(ECCC). The data and results generated are included as part of the QZ18-044 annual report, along with a
comparison of EEM monitoring data with specific AMI indicators and thresholds.
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5 ENGAGEMENT PLAN

Alexco conducts ongoing consultation and stakeholder engagement with respect to its activities within the
Keno Hill mining camp. Consultation and engagement are conducted in a variety of forms, including:

e Community meetings (Whitehorse, Mayo, Keno City),
e FNNND Chief and Council meetings,
e Technical meetings with multiple stakeholders and consultants,
e Site tours, and
e  Meetings with regulators.
The focus of the consultation events and topics varies, to address the relevant issues at the time and activities

within the Keno Hill mining camp. KHSD mine operation management plans are updated based on feedback
received from these consultation and engagement activities.
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