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MaRcH 2024
QML-0009 ScHEDULE D — ANNUAL REPORTING REQUIREMENTS CONCORDANCE TABLE
AREA # REQUIREMENT WHERE ADDRESSED
1 Mine Development and a) a map showing the status of all engineered structures, works, and installations associated with the Undertaking; and Figure 1-2
Operations b) an overlay map showing the underground mining areas Figure 2-1, Figure 2-2, Figure 2-3
1.1 Underground Mining a) a map showing the extent of all underground mining areas; Figure 2-5 and Figure 2-10
b) as-built drawings of the underground mining area(s) and associated engineered structures, works or installations constructed or altered Figure 2-6, Figure 2-7, Figure 2-8
at the Undertaking during the reporting year; Figure 2-11 and Figure 2-12
c) a summary of any exploration activities conducted to support underground mining; Section 2.2.1
d) summary of changes made to the underground mine development and operations plans that were authorized through an inspector's Sections 2.2.2 and 2.2.3
variation notice and any minor modifications from final designs submitted pursuant to condition 7.3 of the License
e) updated drawings for electrification and ventilation of underground development areas if variations from the approved mine plan Appendix 1
occurred; Figure 2-9 and Figure 2-13
f) provide the results and interpretation from all quality assurance and quality control programs related to underground mining activities; Section 2.2.5
and
g) a table indicating the amount of ore extracted, from each underground ore body mined during the year. Table 2-1
1.2 Ore Processing and a) as-built drawings of the processing facilities and associated engineered structures, works or installations constructed or altered at the Not Applicable

Concentration Production

Undertaking during the reporting year;

b) types and amounts of reagents used during ore processing throughout the year, and a comparison of the annual consumption versus the | Table 2-2
average annual consumption totals for each reagent throughout the operating life;
c) provide the results and interpretation from all quality assurance and quality control programsrelatedto ore processing and production Section 2.6.4
activities; and
d) provide the following summary table with respect to milling and production of concentrate. Provide information on each commodity | Table 2-3 and Table 2-4
of interest produced.
1.3 Ore Stockpiles a) the total amount, type and the average grade of ore in each stockpile as of December 31st of the reporting year; Not Applicable
b) map(s) showing the location, designated name, footprint size (m2) and storage limit (m3) of each stockpile; and Figure 2-1, Photo 2-7, Figure 2-2
c) a table depicting the monthly totals of ore added to and removed from each stockpile throughout the reporting year Table 2-5
1.4 Waste Rock and a) as-built drawings of the waste rock management facilities and associated engineered structures, works or installations constructed or Figure 2-14 and Figure 2-15
Overburden altered at the Undertaking during the reporting year;
b) a summary of changes made to the waste rock and overburden management plans that were authorized through an inspector's variation | Not Applicable

notice or minor modifications from final designs submitted pursuant to condition 7.3 of the License;
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c) the results and interpretation from all quality assurance and quality control programs related to waste rock management activities; and
d) the following table summarizing the total amount of waste rock excavated at the Undertaking and stored in each waste rock Table 2-6 and Table 2-7
management facility. If there are multiple storage locations, each must be reported in a separate row.
1.5 Tailings a) as-built drawings of the tailings management facilities and associated engineered structures, works or installations constructed or altered | Figure 2-16
at the Undertaking during the reporting year;
b) a summary of changes made to the tailings management plan that were authorized through an inspector's variation notice and any Section 2.6
minor modifications from final designs submitted pursuant to condition 7.3 of the License;
c) a summary of long term humidity cell tests of co-mingled tailings results; Section 2.6
d) a table summarizing the amount of tailings deposited in each tailings management facility throughout the reporting year, the cumulative | Table 2-8
total from the License Effective Date and the remaining storage capacity in the facility;
e) the amount of pyritic and other tailings disposed of underground and the location of its deposition. Not Applicable
f) the updated Operations, Maintenance and Surveillance Manual: Section 2.6.1
i as vacant positions are filling and on an ongoing bases to reflect current status/conditions; and
ii. as the result of practical operational experience or where any additional monitoring or operational modifications
are recommended pursuant to condition 13.4 of the License;
g) provide the results and interpretation from all quality assurance and quality control programs related to tailings storage and Section 2.6.4
management activities.
2 Emergency Response Plan a) a report on the implementation of the emergency response and health and safety plan that includes triggered events, responses, plan Section 3
updates and training opportunities. This report must include: Table 3-1
i number of days incident free;
ii. number and summary of incidents during the reporting year, the responses to these events, and any resulting
amendments to emergency procedures; and
iii. number and summary of near misses
b) number of times onsite health care attendants responded to non-life-threatening injuries or illnesses; Section 3
c) number of times onsite health care attendants responded to life-threatening injuries or illnesses; and Section 3
d) number of times that the Licensee had to seek outside health care services for urgent and non-urgent medical needs. Section 3
3 Camp and Ancillary a) as-built drawings of the camp and any associated engineered structures, buildings, works or installations constructed or altered at the Section 4
Infrastructure Undertaking during the reporting year; and
b) remedial actions taken as a result of inspections by territorial or federal agencies. Not Applicable
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4 Access and Transportation a) an up to date map showing all roads and trails, associated with the Undertaking; Figure 5-1
Management b) as-built drawings of transportation infrastructure constructed or altered at the Undertaking during the reporting year; Figure 5-1
Appendix 2
c) a summary of the volume of traffic, access control issues, wildlife incidents and other accidents, and any upgrade or maintenance work Section 5
conducted during the reporting year;
d) a summary of any upgrade or maintenance work planned for the upcoming year; Section 5
e) a summary of the previous and projected use of mine site and access roads; and Section 5
f) the results and interpretation from all quality assurance and quality control programs related to the construction and management of Section 5
the transportation infrastructure under the Licensee’s control.
5 Physical Monitoring a) a report on the execution of the physical monitoring program that includes data from monitoring instrumentation, copies of internal and | Section 6
external inspections, and copies of supporting audits and evaluations undertaken throughout the reporting year Appendix 3
Appendix 4.1
b) summary report on the performance of engineered structures in service during the reporting year, including: Section 6
i any operational deficiencies or failures to achieve operational requirements;
ii. a detailed record of any major maintenance work carried out;
iii. plans to conduct major maintenance work for the following year;
iv. a status report on any backup equipment and supplies for emergency management of the engineered structure,
including records of exercising such equipment; and
V. records of any leakage from the engineered structure;
c) a summary of any physical instability incidents in the underground mining areas, waste rock storage facilities or tailings facilities; Table 6-1
d) details respecting any action taken as a result of the recommendations made by the independent engineer in relation to the inspection Section 6
referred to in 13.2 of the License; Table 6-3
e) details respecting the results of the ground conditions and support audit, for each mine area; and Section 6
Appendix 3.2
f) any remaining activities related to recommendations that could not be completed during the reporting year and a timeline for their Table 6-3
completion.
6 Environmental Monitoring a) a summary of the programs undertaken for environmental protection, monitoring, surveillance and environmental management as Section 7
and Management outlined by the License, including an analysis of these data and any action taken or adaptive management strategies implemented to Appendix 4
monitor or address any changes in environmental performance;
b) include a summary of any changes to monitoring instrumentation, methodologies or frequencies; Section 7.1
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c) a report on the implementation of the Adaptive Management Plan that includes triggered events, responses, plan updates and Section 7.2
engagement activities. This report must include: Table 7-1
i a table of thresholds that were exceeded and the responses to these exceedances;
ii. an analysis of trends being seen in relation to the indicators, thresholds and exceedances;
iii. identification of performance thresholds that are continually exceeded; and
iv. a review of the site load and water balance model, updates to the model must be provided if necessary;
d) a summary and interpretation of geochemical tests undertaken on mine waste materials and ore, including humidity cells and kinetic Section 7.3.7
tests, including the assumptions and conclusions of the geochemical predictions and the effectiveness of existing mitigation measures; Appendix 4.5, Appendix 4.6
e) the results of any long-term column tests to study the geochemistry of mine waste materials, ore or water treatment residuals, and Section 7.3.7
implications on the physical stability of facilities prone to geochemical weathering of such materials;
f) a summary of results on the DSTF cover performance: specifically addressing seeps collected from the toe of the DSTF, volume of the Table 6-3
seeps monitored, and an estimate of the reduction in precipitation infiltration from the area of the DSTF that was covered; Appendix 3.1
Section 10.2.2
g) a summary of invasive plants that have been identified on the site and measures taken to control or remove invasive plants; Not Applicable
h) a summary of spills and accidents that occurred at the site and measures taken to respond to any spills or accidents, whether reported to | Table 7-4
the Yukon spills line or another Yukon government authority;
i) a summary of all dust, noise, and traffic related incidences as reported by the public and residents of Keno City; Section 8.2
j) a summary of any site improvements undertaken to address sediment and erosion control; Section 7
k) an inventory of hazardous substances stored on-site and a description of storage environments and locations; Section 7.4 and Section 7.5
1) provide the results and interpretation from all quality assurance and quality control programs related to environmental protection, Section 7.10
monitoring, surveillance and management of the Undertaking; and Appendix 4.8
m) a summary of all engineered structures, works or installations constructed or altered during the reporting year that are used to support Section 7
the environmental protection, monitoring, surveillance and management at the Undertaking (i.e. solid waste disposal, sediment and
erosion control measures).
7 Socio-Economic Monitoring | a) a summary of action taken by the Licensee with respect to implementation of "Keno City Socio- Economic Mitigation Plan” described in Section 8.1
YESAB 2013-0161 Decision Document condition 33; and
b) a summary of action taken by the Licensee with respect engagement with Keno City residents in developing the Noise Monitoring and Section 8.2
Mitigation Plan.
8 Greenhouse Gas Emissions a) provide the following information on fuel use throughout the reporting year. Where it is reasonable to do so, please distinguish between | Table 9-1
and Climate Change fuel volumes used for mining and production operations, exploration activities, and closure activities
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b) provide the following information for electricity purchased or generated on site Table 9-2
c) report the hectares of land clearing undertaken throughout the reporting year attributed to exploration, production and closure; Table 9-3
d) describe activities undertaken throughout the reporting year to reduce project emissions; Section 9.2
i describe future options to reduce greenhouse gas emissions; and
ii. describe how you will evaluate options for greenhouse gas reductions;
e) provide projections for greenhouse gas emissions for the next 10-years. Identify the expected stage(s) of operations throughout the 10- Section 9
year projection period;
f) identify any federal or territorial incentive programs that have been accessed to assist in the reduction of emissions; and Not Applicable
g) identify any financial or other support provided by the Licensee to help community or territorial efforts to reduce emissions Section 9.2
9 Reclamation Activities a) a map showing the status of all reclamation and closure activities; Figure 10-1
b) a summary of any care and maintenance activities that occurred during the reporting year; Section 10.1
c) a summary of any temporary closure periods that occurred during the reporting year, including the duration of the temporary closure, Section 10.2
and any activities undertaken during this time;
d) a summary of progressive reclamation activities undertaken throughout the reporting year; Section 10.2
e) a summary of results from progressive reclamation undertaken in previous years, including an interpretation of the effectiveness of Section 10.2
closure measures implemented to date;
f) a summary of reclamation research programs initiated during the reporting year; Section 10.2
Appendix 5
g) a summary of results from reclamation research programs undertaken in previous years, including an interpretation of the effectiveness Section 10.2
of closure measures implemented to date; Appendix 6
h) a summary of final reclamation activities undertaken throughout the reporting year; Not Applicable
i) if permanent closure occurred during the reporting year, provide the date permanent closure commenced and the closure activities Not Applicable
undertaken throughout the reporting year to implement the approved closure plan as it pertains to permanent closure; and
j) a summary of proposed development, production, and reclamation activities for the coming year. Section 10.3
10 Associated Authorizations provide a table of all authorizations from other agencies, both territorial and otherwise, that are required to support mine development Table 11-1
and operations, including the expiry date of these authorizations
Appendices All raw data and reports must be appended to the Annual Report. Appendices
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1 INTRODUCTION

This document serves to fulfill the annual reporting requirement for Alexco Keno Hill Mining Corp. (AKHM)
under Quartz Mining License (QML) QML-0009 for 2023. In Q3 2022, Alexco Resource Corp. (doing business as
Hecla Yukon), the parent company of AKHM, was acquired by Hecla Mining Company.

AKHM owns and operates of a series of small underground silver/lead/zinc mines with a centralized mill, the
Keno Hill Silver District (KHSD) Mining Operations. The site is 354 km north of Whitehorse, near Keno City in
the central Yukon (Figure 1-1). The Bellekeno Mine is located about 3 km east of Keno City. The Flame & Moth
Mine, District Mill site and Dry Stack Tailings Facility (DSTF) are approximately 1 km west of Keno City. The
New Bermingham Mine is located approximately 6.8 km west of Keno City. An overview of the mining
operations is provided in Table 1-1 and Figure 1-2.

Table 1-1: 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 at New Bermingham deposit
Decline development at Flame & Moth and New Bermingham

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 temporarily suspended June 26, 2022
Continued mine development at Flame & Moth and New Bermingham

Continued surface exploration and water treatment

Hecla Mining Company acquires Alexco Resource Corp.

2023 Ore production at New Bermingham and Flame & Moth resume February 2023
District Mill resumed production May 2023

Continued mine development at Flame & Moth and New Bermingham
Continued surface exploration and water treatment

Hecla Yukon’s wholly owned subsidiary Elsa Reclamation & Development Company Ltd. (ERDC) undertakes
reclamation of the KHSD historic environmental liabilities. ERDC work and associated monitoring for 2023 is
reported to the Yukon Water Board under Type B Water Licence QZ21-012.

AKHM_2023_QML_ANNUAL_RPT 1
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2 MINE DEVELOPMENT AND OPERATIONS

2.1 MINE SURFACE INFRASTRUCTURE

2.1.1 Flame & Moth

The Flame & Moth portal was established in 2016. Ramp development was undertaken in 2018 and resumed

in 2020. The mine utilizes surface infrastructure at the District Mill site. The associated mill facilities utilized

for the Flame & Moth Mine and mine surface infrastructure are shown on Photo 2-1 and Figure 2-1 and consist
of the following:

a miners’ office trailer and miners’ dry facility,

lunchroom and washroom trailer with septic storage,
mobile maintenance shop and office trailers,

electrical shop,

warehouse containers,

Potentially-Acid Metal Leaching (P-AML) waste rock facility,
Non-Acid Metal Leaching (N-AML) waste rock stockpile for construction,
portal and fresh air ventilation raise fans and heaters,
propane storage,

air compressors,

District Mill warehouse,

clarifier inside the District Mill for water treatment, and

the Flame & Moth settling pond.

There were no surface infrastructure construction activities completed in 2023 for the Flame & Moth Mine. A

pad to support the installation of a concrete batch plant was cleared and foundation preparation commenced

with the placement of granular material.

AKHM_2023_QML_ANNUAL_RPT 4
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¥ 4//

™

Crusher

Photo 2-1: Flame & Moth Mine surface infrastructure (July 2023)

Two ore bodies are being developed at the Flame & Moth Mine: the Lightning Zone, and the Christal Zone.
Production from the Lightning Zone commenced in Q1 2022. The surface expression of the underground
workings at Flame & Moth as of the end of 2023 are shown in Figure 2-1.
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2.1.2 New Bermingham

In 2017 the New Bermingham portal was collared and included the development of the ramp to undertake an
underground exploration drill program. Underground development resumed in Q3 2020, and ore production
commenced in Q3 2021.

The surface infrastructure constructed for the advanced exploration ramp was expanded to facilitate
development and production at the New Bermingham Mine in 2020 and with new facilities
constructed/commissioned in 2021 to 2023. The surface infrastructure at the New Bermingham Mine is shown
on Photo 2-2 and Figure 2-2, and consists of the following:

e aminers’ office trailer and miners’ dry facility,

e washroom trailer with septic storage,

e mobile maintenance garage,

e electrical shop,

e warehouse containers,

e temporary ore and P-AML storage pad near portal,
e P-AML waste rock storage facility,

e N-AML waste rock disposal area,

e portal and fresh air ventilation raise fans and heaters,
e  air compressors,

e propane storage,

o diesel fuel facility,

e MCC - Motor Control Centre

e backup generators,

e water treatment system (includes clarifier, reagent addition, surge tanks, ammonia treatment plant,
sludge bag containment and settling pond), and

e sludge disposal pit (historic Bermingham SW Pit).
In 2023, additional surfaces infrastructure installed included an administrative and technical service office,

supervisor’s office, and additional miner’s dry facilities (Photo 2-2). Design for the cement tailings batch plant
progressed in 2023.

AKHM_2023_QML_ANNUAL_RPT 7
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Photo 2-2: New Bermingham Mine surface infrastructure Year-end 2023
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2.1.3 Bellekeno

In 2008, Alexco undertook the development of a new ramp (Bellekeno East Portal) to access the central area of
the historic Bellekeno Mine, and the rehabilitation of the Bellekeno 625 Adit. AKHM commenced production
from the Bellekeno Mine in Q3 2011. Underground development at Bellekeno was placed under temporary
closure in Q3 2013. In 2020, dewatering commenced in Q2, and mine production resumed in Q4. Mine
production ceased Q4 2021, and the mine was again placed under temporary closure. The surface expression
of the underground workings is also shown on Figure 2-3.

Surface infrastructure remaining at the Bellekeno Mine includes historical infrastructure, the Bellekeno 625
water treatment plant and associated ponds, the former mine rescue trailers (which have been repurposed for
Environmental Effect Monitoring [EEM] study office), tanks for the EEM studies and an outhouse adjacent to
the water treatment plant and some end-of-life vehicles on the laydown yard.

In 2023, flooding of the underground workings reached the Bellekeno 625 Adit level and discharge from the
adit resumed on May 13, 2023. On May 16, 2023, the discharge of treated effluent from the water treatment
plant’s settling pond resumed. This treated effluent is discharged to ground prior to reaching Lightning Creek.

AKHM_2023_QML_ANNUAL_RPT 10
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2.1.4 Lucky Queen

There have been no mining or development activities at Lucky Queen from 2014 to 2023. The existing Lucky
Queen portal pad, developed on a historic waste dump, will be used to support mining operations at Lucky
Queen. The existing surface infrastructure includes a shop, ore load out building and an unlined settling pond
to manage discharge from the portal as seen in Photo 2-3 and Photo 2-4.

Photo 2-3: Lucky Queen surface view (2018)

Photo 2-4: Lucky Queen portal pad (October 2023)

AKHM_2023_QML_ANNUAL_RPT 12
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2.1.5 Onek 990

There have been no mining or development activities at Onek 990 from 2014 to 2023. Photo 2-5 and Photo 2-6
show the surface view of the Onek 990 Deposit.

Photo 2-5: Onek 990 surface view (2018)

Photo 2-6: Onek 990 portal shed (October 2023)

AKHM_2023_QML_ANNUAL_RPT 13
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2.2 UNDERGROUND MINING

In 2023 ore was extracted from both the Flame & Moth and New Bermingham mines as indicated in Table 2-1.
On June 26, 2022, the decision was made to focus on the development of mine headers at the Flame & Moth and
New Bermingham mines. On February 16, 2023, ore production resumed.

Table 2-1: Ore extracted in 2023

UNDERGROUND ORE EXTRACTED FROM ORE EXTRACTED THROUGHOUT
MINING ORE BODY AREA IN 2023 (TONNES) OPERATING LIFE (TONNES)
20,1701
Bellekeno East 0
262,3162
Flame & Moth
. . 16,285 24,848
Lightning Zone
Flame & Moth
) 0 0
Christal Zone
New Bermingham
. 0 15,421
Arctic Zone
New Bermingham
39,754 40,640

Bear Zone

1. Production since the Licence QML-0009 Effective Date, November 27, 2019.
2. Production since the initial issuance of QML-0009, November 17, 2009.

2.2.1 Mine Exploration Activities

Exploration activities conducted to support underground mining included two underground exploration holes
drilled in 2023 into the Bermingham Townsite Vein. The drilling was designed to follow up on encouraging
results from near-mine surface exploration conducted earlier in 2023. The remaining 2023 underground
diamond drill program was infill drilling at New Bermingham testing the Arctic Vein. The near-mine surface
exploration tested a mineralized extension of the historical Ruby Mine. A plan showing the location of the
surface exploration drilling sites relative to the Bermingham deposit has been presented in Figure 2-4.

Figure 2-4: 2023 Bermingham surface exploration

AKHM_2023_QML_ANNUAL_RPT 14
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2.2.2 Flame & Moth Mine

Mine development and ore production restarted on March 29, 2023, at Flame & Moth, and continued until
September 2, 2023, at which time the ore development /production was shut down and mine entered in care
and maintenance for the remaining of 2023. An as-built plan of the workings at Flame & Moth as of the end of
2023 is provided in Figure 2-5. Figure 2-6 shows a cross section of underground development.

Infrastructure constructed underground is shown in blue on Figure 2-7: and green on Figure 2-8. Mine water
management along with regular maintenance continued throughout the year. Improvements to the mine water
management system included the completion of Sturda weirs #1 and #2 as shown in Figure 2-8 and permanent
pump commissioning.

No variations from the approved mine plan occurred with respect to electrification and ventilation of
underground development areas. A schematic of the Flame & Moth Mine electrical system is provided in
Appendix 1. Figure 2-9 provides ventilation details as they existed at year end.

Figure 2-5: Flame & Moth Mine layout as-built plan view as of year-end 2023

AKHM_2023_QML_ANNUAL_RPT 15
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Figure 2-6: Flame & Moth Mine layout as-built section view as of year-end 2023

Figure 2-7: 2023 Flame & Moth Mine vent raise construction 2023
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Figure 2-8: 2023 Flame & Moth Mine underground infrastructure overview
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Figure 2-9: Flame & Moth Mine ventilation surveys as of December 10, 2023
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2.2.3 New Bermingham Mine

In 2023, mine development was continuous all year; ore production started on March 19, 2023, and continued
until the end of year at the New Bermingham Mine. An as-built plan of the workings at New Bermingham as of
the end of 2023 is provided in Figure 2-10. Figure 2-11 shows a cross section of underground development,
with the ramp advancement made in 2023 shown in cyan and blue and the ore headings shown in yellow.

Mine water management along with regular maintenance continued to support safe mine production
throughout the year. Improvements and optimization of the mine water management system was conducted
throughout the year to ensure adequate handling and capacity. Underground service infrastructure
constructed in 2023 (Figure 2-12; shown as green) include the completion of:

e shotcrete station and equipment wash bay at Remuck #2,
e 1160 compressor station,
e 1150 cement rock fill (CRF) station,
e 1130 dewatering station,
e gear storage,
e 1090 and 1050 emergency shelter stations,
e ventilation raises:
o 1130to 1160,
o 1110to 1130
o 1090to 1110
o 1070to 1090, and
o 1050to 1070.
No variations from the approved mine plan occurred with respect to electrification and ventilation of

underground development areas. A schematic of the New Bermingham Mine electrical system is provided in
Appendix 1. Figure 2-13 provides ventilation details as they existed at year end.

AKHM_2023_QML_ANNUAL_RPT 19
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Figure 2-10: New Bermingham Mine as-built as of year-end 2023

Figure 2-11: New Bermingham Mine as built section view as of year-end 2023
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Figure 2-12: 2023 New Bermingham Mine underground infrastructure overview
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Figure 2-13: New Bermingham Mine ventilation survey as of December 10, 2023
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2.2.4 Bellekeno East Mine

No mining occurred in the Bellekeno Mine during 2023. The Bellekeno mine stopped dewatering activities on
October 15, 2021, and was placed into temporary closure on December 15, 2021. Without continued
dewatering after closure, the static water elevation of the Bellekeno Mine rose to the Bellekeno 625 adit level
and discharge from the mine workings resumed on May 13, 2023. The Bellekeno Mine effluent is directed to
the existing water treatment plant.

A coffer dam was installed in the Bellekeno 625 Adit in 2022 to allow management of the underground mine
water in the long term. The location of the coffer dam in the adit is shown on Figure 2-3. The coffer dam is not
designed to withhold water at the 625 level, but rather as a water management tool that will allow consistent
flow to the secondary bioreactor contingency treatment system if it is required for treatment.

In-situ water treatment operations commenced 2022 with the addition of molasses to the underground
workings as a carbon source to develop the biological community (the sulphate reducing organisms) within
the mine water. No molasses was added in 2023.

2.2.5 Underground Mining Quality Assurance and Quality Control

Quality assurance and quality control (QA/QC) programs related to underground mining activities of AKHM
covering ground control, ventilation, and survey are listed below.

Ground Control

e Ground control inspection / assessments of a fresh blasted area done on daily base - records kept on
Ground Control Book at each mine.

e Ground control instruction to remediate the deficiencies are issued by technical services as needed -
records kept on hard copy and electronically.

e Pull tests on rock bolts are conducted to ensure the installation is done properly - and documented
electronically.

e Previews excavated area inspection done periodically and remediation plans for action issued.

Ventilation

e Ventilation surveys are done each week on regular bases or whenever significant change in ventilation
system occurs to ensure the quality and quantity requirements. Ventilation reports are issued on hard
copy and Kkept electronically records.

e Ventinstruction issued for each ventilation work update. Records are on hard copy and electronically.

Survey

e Underground excavations are surveyed with a total station or scanned using a cavity monitoring
system (CMS V500) on daily base as the excavation progress, to construct “as built” solids and
compared with the plan and reported figures. Quantities of different categories of material mined out
are crosschecked between operation/ technical services and mill.

AKHM_2023_QML_ANNUAL_RPT 23
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Ore / Waste Call

e Blasts will be mucked out to a remuck bay where a geologist will inspect the mucked-out sill and
washed face, walls, and back to determine accurate ore or waste calls. If the face is waste, then the
geologist will determine if the muck is N-AML or P-AML depending on the sulfide content (as outlined
in the 2021 Waste Rock Management Plan - Revision 6.5).

e All waste calls in ore sills will be called as P-AML or incremental ore only depending on ore mineral
amounts.

e  Waste calls in development will be called N-AML or P-AML depending on sulfide content.

Stope Inspections

e Stopes will be inspected routinely to pick up muck samples from the operators and to inspect the
stopes of any hazards, such as:

Brow conditions

Over breaking or under breaking
Sloughing

Water Hazards

Digging

O O O O O

Recording and Reviewing Data

e The outcomes of quality controls will be monitored, and associated issues are investigated as required
to facilitate continuous improvement.

AKHM_2023_QML_ANNUAL_RPT 24
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2.3 ORE PROCESSING AND CONCENTRATE PRODUCTION
2.3.1 Infrastructure Projects

In 2023, the crusher plant was reconfigured: an outdoor conveyor was relocated inside the upgraded crusher
building; doors were installed on the building; and a new screen deck installed to improve maintenance and
operation capabilities at cold temperatures. A new dry was installed adjacent the mill administrative office.

Routine maintenance of the mill continued. Ditches and culverts at the mill yard continued to be maintained to
facilitate channeling melt water in the spring and storm events into to sediment basins.

2.3.2 Reagents

Milling resumed May 15, 2023, and full production resumed by month end. As the Mill only operated from May
to December in 2023, the total 2023 consumption for the mill will be below the annual consumption expected
for an average full year of production. Table 2-2 summarizes the reagents used in ore processing, the primary
purpose of each reagent and the annual consumption rate. In 2023, the mill operated for seven and a half (7%)
months, therefore the data set for 2023 consumption is a portion of the average annual consumption.

Table 2-2: 2023 Floatation process reagents and annual consumption

CHEMICAL FORMULA 2023 CONSUMPTION AVERAGE ANNUAL
REAGENT NAME PURPOSE
NAME (KG) CONSUMPTION (KG)
CsHi1sPS2Na Collector for the sulphide minerals
3418A i . 2000 6,850
Aerophine Promoter to attach to the air bubbles
Activates zinc in the zinc floatation
Copper Sulphate CuSO4 9,450 12,400
process
Flocculant A2501 Polyclear Concentrate dewatering aid 1,525 350
. Increases pH of the zinc floatation
Lime Ca(OH)2 | 77,807 20,800
slurry

. Frother to make bubbles in
MIBC? Methyl Isobutyl Carbinol . L 3,703 10,300
floatation circuit

. Collector for the sulphide minerals
SIPX Sodium Isopropyl Xanthate . 1,890 1,450
to attach to the air bubbles

. . Reduces pH of the lead floatation
Sulfuric Acid H2S04 | 34,875 111,600
slurry

. Suppresses zinc from floating in the
Zinc Sulphate ZnS0Oq4 . 19,950 47,800
lead floatation process

1. Alternative frothers include PAX (Potassium Amyl Xanthate), KAX51 (mix of isoamyl alcohol, potassium amyl xanthate, and potassium
hydroxide), and W22 (mix of polyoxyalkylene alkyl ether 4-methylpentan-2-ol propylene carbonate)

2.3.3 Ore Processing and Concentrate Quality Assurance and Quality Control

The following activities are the quality assurance and quality control programs related to the ore processing
facility.

e The mill feed belt scale is calibrated once a month. The truck scale was calibrated June 08, 2022.
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o In the assay laboratory six certified reference materials are used to check the quality and validate
analytical measurement methods. Every batch of samples are checked.

e The outcomes of sample quality controls are monitored, and any associated issues investigated to
facilitate continuous improvement.

2.3.1 District Mill Operating Results

The tonnes of ore milled and average head grade for each year to the end of 2023 from the effective date
(November 27, 2019) of QML-0009 is provided in

Table 2-3. The quantity and grade of concentrate produced during this period is listed in Table 2-4. Of the total
mill feed for 2023 23.6 % was from Flame & Moth, and 76.4% was from New Bermingham.

Table 2-3: Milling and head grade

HEAD GRADE CONCENTRATE PRODUCED
YEAR MILL FEED (DMT)
AG (G/T) PB (%) ZN (%) PB - AG (DMT) ZN (DMT)
2019 0
2020 310
2021 29,113 720 8.5 3.9 3,103 1,570
2022 19,927 455 13 2.5 578 746
2023 51,103 949.7 2.3 2.5 2,284 2,077
Cumulative total 100,453 782 3.89 2.89 5,965 4,393
Table 2-4: Concentrate production and grade
AVERAGE LEAD-SILVER CONCENTRATE | AVERAGE ZINC CONCENTRATE GRADE TOTAL CONCENTRATE
YEAR GRADE REMOVED FROM SITE (DMT)
AG (G/T) PB (%) ZN (%) AG (G/T) PB (%) ZN (%) PB-AG ZN
2019
2020 0 0 0 463.7 5.2 47.9 3,106 1,460
2021 5,996.4 69.8 2.0 764.7 2.5 479 585 740
2022 13,6812 | 37.5 4.8 560.6 43 47.9 3,691 2,201
2023 19,860 47.0 3.3 661.2 1.8 46.1 2,269 2,043
Cumulative
total 15,136.37 43.68 4.03 593.98 3.50 47.33 9,651 6,444
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2.4 ORE STOCKPILES

The following table describes the ore stockpile volumes at the district mill ore pad during 2023. The CFR lined
run of mine (ROM) ore pad was replaced in 2023 (Photo 2-7), prior to the resumption of milling.

Table 2-5: District Mill ore stockpile movement

VOLUME (m?) OF VOLUME (m?) OF VOLUME (m?) OF VOLUME (TONNES)
2023 ORE ON ROM ORE BERMINGHAM ORE REMOVED OF ORE REMOVED
STOCKPILE STOCKPILE FROM STOCKPILES FROM STOCKPILES
January 0 0 0 0
February 0 0 0 0
March 0 0 0 0
April 2,949 247 0 0
May 3,813 100 638 1,913
June 2,568 182 3,010 9,031
July 1,767 326 2,998 8,995
August 1,123 155 2,584 7,751
September 1,000 473 1,862 5,587
October 755 237 1,838 5,513
November 0 182 2,011 6,033
December 1,304 0 2,093 6,280
2023 Cumulative Total 15,279 1902 17,034 51,103

Photo 2-7: ROM and crusher under construction (September 2023)
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2.5 WASTE ROCK AND OVERBURD

EN

All waste rock brought to surface was identified N-AML or P-AML based on field screening criteria developed
for the individual deposits as described in the 2021 Waste Rock Management Plan - Revision 6.5. Table 2-6
provides a summary of the total waste rock excavated and where it has been stored since the effective date of
QML-0009 (November 27,2019). Figure 2-14 and Figure 2-15 illustrate where N-AML waste was place in 2023.

Table 2-6: Waste rock excavation, storage, and construction use

LOCATION 2019 2020 2021 2022 2023 CUMULATIVE
TOTAL

Waste rock excavated

Bellekeno Mine (tonnes) 0 0 0 0 0 0

Flame & Moth Mine (tonnes) 0 8,837 18,066 39,507 12,894 79,304

New Bermingham Mine (tonnes) 0 4,545 10,452 32,270 83,639 130,906
Waste rock used for construction

Construction in District Mill area (m3) 0 4,676 9,559 850 371 15,456

Construction of DSTF (m3) 0 0 0 0 9,500 9,500

Construction in New Bermingham (m3) 0 2,405 0 0 17,075 19,480
Waste rock stockpiled for construction

Bellekeno Mine (m3) 0 0 0 0 0 0

Flame & Moth Mine (m3) 0 0 0 9,608 (1.2 -9,608 0

New Bermingham Mine (m3) 0 0 0 0 10,526 10,526
Waste Rock in management facilities

Bellekeno Waste Dump (m?3) 0 0 0 0 0 0

Bellekeno P-AML Facility (m3) 0 0 -600 0 0 -600

Flame & Moth Waste Dump (m?3) 0 0 0 ow 0 0

Flame & Moth P-AML Facility (m3) 0 0 0 1,798 802 2,600

New Bermingham Waste Dump (m3) 0 0 4,342 8,666 0 13,008

New Bermingham P-AML Facility (m3) 0 0 1,188 608 5,957 7,753
Waste rock place in temporary areas

Bellekeno Mine (m3) 0 0 0 0 0 0

Flame& Moth Mine (m?3) 0 0 0 0 0 0

New Bermingham Mine (m3) 0 0 0 0 0 0
Waste rock relocated underground and/or used for backfill

Bellekeno Mine (m3) (not backfill) 0 0 600 0 0 600

Flame & Moth Mine (m3) 0 0 0 0 3,407 3,407

New Bermingham Mine (m3) 0 0 0 0 12,141 12,141

Notes:

(1) In the 2022 annual report all waste rock was reported as being in management facilities. This volume has been relocated to the

construction stockpile.

(2) The volume reported in the 2022 annual report was tonnes. This volume has been revised to m>.
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Prior to the effective date of QML-0009, approximately 3,000 m3 remained in the overburden stockpile below
the Mill Pond from the development of the DSTF and District Mill site. Table 2-7 provides an estimate of the
organics recovered from site activities and where it is store or used from the effective date of QML-0009. The
volumes below reflect the uncompacted nature of the organics handled.

Table 2-7: Overburden storage, and reclamation use

LOCATION 2019 2020 2021 2022 2023 CUMULATIVE
TOTAL

Overburden stockpiled

Bellekeno Mine (m3) 0 0 0 0 0 0

District Mill (m3) 0 0 5 0 3,000 3,005

New Bermingham Mine (m3) 0 0 0 0 50 50

Flat Creek Camp (m3) 0 0 0 0 1,950 1,950
Overburden used for reclamation

DSTF (m3) 0 0 10 5 0 15
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2.6 TAILINGS
2.6.1 Dry Stack Tailings Facility Construction

In 2023, liner was laid for the placement of additional tailings in accordance with the phase 1 DSTF design
(Photo 2-8). Maintenance of the ditches and sumps were undertaken in preparation for winter and spring
freshet. Additional maintenance activities were completed in response to recommendations from the annual
geotechnical inspection.

Geotechnical studies and detailed engineering design for phase 2 of the DSTF was conducted in 2023 and
incorporated into the phase 2 DSTF design. An update of the DSTF Operations, Maintenance and Surveillance
Manual (OMS Manual) that incorporated the findings of the investigation in support of the detailed design of
the expansion was completed and submitted to EMR on August 3, 2023. Comments were received from EMR
on September 9, 2023. Tetra-Tech is incorporating the comments into the design and that revised design is
planned to be submitted to EMR in Q2 2024.

Photo 2-8: Phase 1b DSTF (September 2023)
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Photo 2-9: Phase 1 DSTF (October 2023)
2.6.2 Humidity Cell Tests

No humidity cell testing of co-mingled tailings was conducted in 2023. The testing of co-mingled tailings is
scheduled to be conducted in 2024.

2.6.3 Tailings Deposition

Approximately 67,696 wet metric tonnes (wmt) of tailings were generated from New Bermingham (54,856
wmt) and Flame & Moth (12,843 wmt) in 2023. No tailings were generated from Bellekeno in 2023 owing to
the end of mining at Bellekeno in 2021. Deposition of tailings ceased at the end of June 2022, and resumed in
May 2023. The volume of tailings deposited into the DSTF to the end of 2023 from the effective date (November
27, 2019) of QML-0009 is provided in Table 2-8 and shown on Figure 2-16. No tailings were deposited
underground during this period.
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Table 2-8: Tailings deposition phase 1 DSTF
2021 2022 2023 CUMULATIVE | REMAINING STORAGE
VOLUME VOLUME VOLUME TOTAL CAPACITY
(m?) (m?) (md) (md) (md)
Volume of tailings produced 11,694 8,871 21,857 42,422 Not Applicable

Volume of.t.ailings placedasdry 11,694 8,871 21,857 42,422 84,844
stacked tailings

Volume of tailings placed as a slurry 0 0 0 0 Not Applicable

2.6.4 Tailings Storage and Management Quality Assurance and Quality Control

The quality assurance and quality control measures are provided in the DSTF OMS Manual, which forms part
of the 2023 Tailings Management Plan. An update to the OMS Manual was completed and submitted to EMR on
August 9, 2023. Comments were received from EMR on September 9, 2023, and a response was submitted on
November 4, 2023.
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3 EMERGENCY RESPONSE, AND HEALTH AND SAFETY

All incidents, including injuries, property damages and near misses are required to be reported to the Health

and Safety Department. An investigation is completed in the case of all incidents, and controls are implemented

to prevent reoccurrence of the incident. In the case of a significant incident or near miss a full investigation

with root cause analysis is completed. Table 3-1 provides a breakdown of the types of incidents that occurred.

Table 3-1: 2023 health and safety incident reporting

TYPE OF INCIDENT #
Near Miss 110
First Aid Injury 66
Medical Treatment Injury 0
Restricted Work Injury 13
Lost Time Injury 1
Property Damage 160

There was one life-threatening occupational injury in 2023 when a worker severely injured their leg when a
bundle of screen fell on top of them. Table 3-2 provides a summary of both occupational and non-occupational
injuries and illnesses that were reported to the Health and Safety Department.

Table 3-2: 2023 utilization of health care

services for urgent and non-urgent medical needs

OCCUPATIONAL NON-OCCUPATIONAL

Number of times onsite health care attendants responded to non- . .
i . i 79 times 201 times
life-threatening injuries or illnesses
Number of times onsite health care attendants responded to life- 4

none
threatening injuries or illnesses
Number of times that the Licensee had to seek outside health care . .

14 times 30 times

The programs/processes that were the areas of focus in 2023 to reduce incidents in the workplace are listed

below.

e Development of a health and safety risk register.

e Introduction of a Management of Change Process to identify risks associated with change to the

operation.

e An improved daily risk assessment card (5 Point Safety Card) was implemented to improve hazard

identification and control.

e  Workplace inspections by front line supervisors and management were a focus of 2022 to proactively

correct workplace hazards.

e Hazard and Near Miss Reporting increased significantly in 2022, improving the identification and

hazard mitigation in the workplace.
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e Incident Investigation reporting and root cause analysis to ensure corrective actions are implemented
to prevent incidents from re-occurring in the future.

e  Fitfor Duty Program was implemented including an updated drug and alcohol policy and utilization of
canine drug detection services provider.

The KHSD 2023 Mining Operations Emergency Response Plan (ERP) has been developed and continually
reviewed to ensure that clear, precise, and effective guidelines are established for the personnel responsible
for the management of emergency events, and to ensure persons are kept well informed and capable of
performing those requirements. The ERP was last updated November 2023 and has been reviewed by the
Yukon Government.

AKHM is currently in the process of adopting the Hecla Mining Health and Safety Management System. This
process includes an evaluation of the effectiveness of the current Safety Management System processes,
policies, and procedures to identify gaps, and employ a strategy and action plan to ensure continual
improvement. Full and effective implementation of the Health and Safety Management Plan is expected to be
complete by the end of 2025. AKHM will take a risk-based approach to determine and detail how the system
will be implemented to ensure risk is being adequately managed. This following is a summary of the strategy
being utilized and the areas of focus:

2024

Operational Risk Management

e Utilizing the health and safety risk register to identify unmitigated risk and correct it.

e Improve the utilization of the Job Hazard Analysis Tool for planning tasks and controlling hazards in
the workplace.

e Improve the effectiveness of the Field Level Risk Assessment tool (5 Point Safety Card) which is

required to be used by each individual in the workplace to identify and control hazards.

Operational Controls

o Utilizing the risk register AKHM will review the policies, procedures, and critical risk control protocols
to ensure they are adequate to effectively manage risk. An action plan will be developed and prioritized
based on risk to support the development, review and implementation of any missing or deficient
documents.

e A Document Control Standard will be implemented in 2024.

e In 2024, collision avoidance systems for surface and underground will be evaluated and planned for
future implementation.

Leading Indicators

e Improved management and measurement of leading indicators including near misses, hazard
reporting, job hazard analysis, job observations, workplace inspections, positive employee
interactions.

o Safety Leadership Scorecards being implemented for front line supervisors and managers which detail
a list of required health and safety activities to be performed in a month.
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Training

e Leadership and Health and Safety Management System training program currently being developed
for all frontline supervisors and managers.

e  Utilizing the risk register Keno Hill will review the training program to ensure the training content is
adequate to manage risk. A full gap analysis of the training program will look at the training methods
and resources to ensure they are adequate to support the Keno Hill Operation. An action plan will be
developed and prioritized based on risk to support the development, review and implementation of
any missing or deficient training modules.

Emergency Response

e AKHM s focused in 2024 on improving the quality of emergency response training for the mine rescue
team and leadership.
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4 CAMP AND ANCILLARY INFRASTRUCTURE

The Flat Creek camp facilities include a trailer camp, kitchen facility, welcoming centre and recreation centre .

In addition, there are four refurbished houses and a bunkhouse located nearby in the townsite of Elsa. The

entire capacity of the camp facilities (effective December 31, 2023) is 210 rooms.

The following is a summary of the Flat Creek Camp expansion activities completed in 2023:

a 38-bedroom modular dormitory was installed to the north of the existing bunkhouses,

a containerized membrane bioreactor (MBR) sewage treatment plant was installed at the existing
absorption bed to expand the system,

the mine dry facilities previously located at the Flat Creek Camp were relocated to the New
Bermingham site and the District Mill,

installation of a new modular kitchen and dining facility to the south of the existing bunkhouses, and

an upgrade to the Elsa substation to increase power for Flat Creek Camp.

Photo 4-1: Flat Creek Camp (October 2023)
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5 ACCESS AND TRANSPORTATION MIANAGEMENT

The procedures and protocols for site access, traffic routing management, and company policy with respect to
vehicle and employee transportation during the KHSD Mining Operations are outlined in the October 2021
Traffic Management Plan (approved December 2021).

There were no traffic disturbance claims made to AKHM in 2023. There have been no encounters between
AKHM vehicles and wildlife from 2014 to date.

Throughout 2023, AKHM maintained and utilize the Bellekeno Haul Road, Bermingham Haul Road, a section of
the Duncan Creek Road (between the District Mill and Calumet Drive), Calumet Drive, Christal Lake Road. The
Onek Connector (also referred to as the Keno City Bypass Access Road), the Wernecke Road and the Lucky
Queen Road were inactive. The roads are illustrated on Figure 5-1.

The Bermingham Haul Road runaway lane #1 was widened in 2023. The as-built drawings for the Bermingham
runaway lanes are included as Appendix 2.

The Keno Hill Silver District Mining Operations, Road Development and Operations Plan (September 2023) was
approved by EMR on December 29, 2023. The plan consolidated the following documents:

e Water License Application & Mining Land Use Approval Amendment Request, Bellekeno Advanced
Underground Exploration & Development, Keno Hill Silver District, Yukon, January 2008 (ACG, 2008),

e  Construction Site Plan, Revision 1, Bellekeno Project, Yukon, (ACG, 2009),
e Lightning Creek Bypass Road Construction and Operation Plan, QML-0009, April 2010 (ACG, 2010),

®  Road Construction Plan, Keno City Bypass Road, Keno Hill Silver District Mining Operations, QML-0009,
(ACG, 2012),

e Road Construction Plan, Keno Hill Silver District Mining Operations, QML-0009, Revision 3 (AKHM, 2015),
and

e Road Construction Plan, Keno Hill Silver District Mining Operations, QML-0009, Revision 4 (AKHM, 2018).

The access roads utilized for KHSD Mining Operations have been referred to by a variety of names since the
original application for road development was prepared in 2008. During the consolidation of the multiple road
construction plans it was noted that the term “Keno City Bypass Road” had been applied to sections of the
Christal Lake Road, the Bellekeno Haul Road, the Lucky Queen Access Road and most recently the road between
the Bellekeno Haul Road and the Onek 990 Portal. The latter has been renamed the Onek Connector and extends
from Wernecke Road, crossing Signpost Road, along the historic Onek power line, to the Onek 990 Portal,
crossing Lightning Creek Road and the Onek Bridge across Lightning Creek to the Bellekeno Haul Road.
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6 PHYSICAL MIONITORING

The approach used for physical inspection and monitoring is noting changes to any physical conditions and
reporting as required. Any seepage or changes to conditions would be escalated to Senior Management to
determine if a change in performance or physical conditions has occurred. No seepage and no changes were
found from any water retaining structure in 2023.

Appendix B of the September 2023 Keno Hill Silver District Mining Operations Monitoring, Surveillance and
Reporting Plan (approved December 29. 2023) includes the October 2020 Physical Inspection and Reporting
Plan. An update to DSTF Surveillance (Appendix B of the Physical Inspection and Reporting Plan) was included
in the Operations, Maintenance, and Surveillance Manual - Rev 1, Dry Stack Tailings Facility, Keno Hill Silver
District Mining Operations was issued by Tetra Tech Canada Inc. (Tetra Tech) July 2023. Details of the
instrument monitoring program and Trigger Action Response Plan (TARP) were updated. The updated TARP
is provided as Table 6-2. Ground Temperature Cable (GTC) monitoring data collected directly by AKHM’s
technical service department in 2023 is discussed in Section 7.3.3 Permafrost Monitoring.

The annual physical geotechnical inspection of earth structures associated with the District Mill, DSTF,
Bellekeno, Flame & Moth and New Bermingham mines, and the Lightning Creek bridges was carried out by
Tetra Tech, through NELPCo Limited Partnership, in July 2023. Their 2023 Annual Geotechnical Inspection
Mining Related Earth Structures report is included in Appendix 3.1. Table 6-3 summarizes the mining related
earth structures inspected and the concerns, recommended actions, and AKHM’s plan to address the concern.

Underground ground control conditions are inspected by AKHM management on a routine basis. There were
two ground failures underground in 2023 (Table 6-1). In response to the failures long support to the ore
heading before breaching became standard practice.

Table 6-1: Physical instability incidents underground

MINE DATE LOCATION DESCRIPTION
New April BM 1110 The last round blasted at C1S was left unsupported for more than 24 hours. The ground
Bermingham Cutl began failing and unravelled through the supported ground back to the intersection.
New September BM 1090 Conventional jumbo benching was conducted without additional support to the ribs. The
Bermingham C1N-VO01 unsupported section of the wall begun sloughing and unravelled areas of the wall that had
been supported.

A2GC conducted a review of the ground conditions and ground control management at the New Bermingham
and Flame & Moth mines April 18 to 21, 2023. The A2GC geomechanical technical memorandum is included in
Appendix 3.2. The review resulted in the following key conclusions and recommendations:

e Ground conditions are challenging at Bermingham,

e Some inherited main ramp conditions need to be improved.

e The development of the intersections into the ore veins must be mastered.
e Shotcrete is well suited to stabilise the weaker ground at both mines.

e The ground control standards should be streamlined to the extent possible.
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Table 6-2: Dry stack tailings facility trigger action response plan

From Tetra Tech, 2023
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Table 6-3: Earth structure geotechnical inspection concerns and response
AREA CONCERNS RECOMMENDED ACTION REQUIRED PLAN TO ADDRESS
Bellekeno P-AML Facility None Review requirement to inspect facility.
Bellekeno Road Waste Rock Pile | None

Bellekeno 625 water treatment
plant (WTP) Ponds

Minor erosion at discharge.
The liner around the outlet was unsupported and
may be at risk for failing or overtopping.

Rip in the liner near the end of the secondary pond
was evident.

Consider riprap armor at discharge.

The outlet structure be upgraded including anchoring and supporting
the liner and flume.

Repair tears in liner.

If conditions change,
options armor discharge
to be evaluated.

Bellekeno Haul Road Lightning
Creek Bridge Abutments

Some erosion noted.

Bridge guardrail damaged

The erosion gully should be backfilled using coarse grained material as
required, and positive drainage established to minimize erosion.

The bridge guardrail should be repaired, and markers installed at each
end to increase visibility

Completed following the
inspection

Onek Connector Lightning Creek
Bridge Abutments

None

Mill Water Storage Pond and
Flame & Moth WTP Pond

Erosion gully in the area above the Mill water pond

Vegetation growth may impact liner and berm
stability and impair visual inspections

Repair erosion as necessary i.e., backfill and armor with coarse rock.
AKHM should consider establishing proper drainage prevent future
issues. Maintenance may be required after heavy precipitation events.

Vegetation growth should be cleared/removed.

Completed following the
inspection

Dry Stacked Tailings Facility

Lower bench has been observed to pond water
during freshet.

Recent tailings placement near the crest were
estimated visually to be over steepened.

Tailings recently deposited were estimated visually
to have moisture contents higher than 15%.
Sinkholes and erosion gullies observed.

Through years of operations, some instrumentation
has been damaged beyond repair or are no longer
functioning.

The OMS manual was updated in July 2023.

Regrade lower bench and re-cover to ensure positive drainage.

Survey over steepened areas of tailings placement near crest and cut to
design slope of 2.5H:1V if necessary.

Repair sinkholes. Establish cover per design. Reestablish and maintain all
surface runoff collection ditching. Proactive snow removal prior to
freshet to minimize surface runoff erosion potential.

Develop and implement a long-term geotechnical instrumentation
monitoring plan.

Increase DSTF engineer inspection frequency. Staff should review and be
familiar with OMS, particularly weekly visual inspection, and TARP
requirements.

Ensure mill pressing procedure maintains moisture of tailings to 15% or
lower (by mass).

Contract tendered to
regrade and re-cover
lower bench in Q1/Q2
2024

Snow removal scheduled
for completion prior Q2,
2024

Plan to be developed

Increased tech services
inspection frequency
commenced in Q3 2023
Moisture content
monitored during tech
services inspections
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AREA

CONCERNS

RECOMMENDED ACTION REQUIRED

PLAN TO ADDRESS

Flame & Moth P-AML Facility

Placement of P-AML waste rock along the south end
of facility was beginning to encroach on berm
extents

Reestablish berm and liner properly per design.

The requirement for a sump culvert for sampling / pumping should be
reviewed and addressed as appropriate.

Preventative maintenance
of the facility now a
scheduled activity

New Bermingham P-AML
Facility

None

The requirement for a sump culvert for sampling / pumping should be
reviewed and addressed as appropriate.

New Bermingham Waste Rock
Facility

A previously sloughed volume of material was noted.

The upper portion of the dump should be regraded to design slopes
(2H:1V), and the dump surface graded to ensure positive drainage away
from the facility.

Design recommended the installation of groundwater monitoring wells
to monitor pore-water pressure within the dump. These have not yet
been installed. AKHM and Tetra Tech should review this requirement

Dump surface regarded

New Bermingham WTP Pond

None

Newer portion of facility appears to have been

Remove visible organics and replace with compacted granular fill.

Inspections of the facility

New Bermingham WTP Sludge constructed without removing all organics within Monitor performance during freshet. added to the weekly

Containment Facility footprint physical inspection
program
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7 ENVIRONMENTAL MONITORING AND MAANAGEMENT

7.1 ENVIRONMENTAL MONITORING PROGRAM CHANGES

Modifications to the monitoring program in 2023:

e Adaptive management plan (AMP) triggers were updated in the EQWin data-based to reflect the 2023
approved AMP.

e  Water quality sampling resumed at the Bellekeno 625 water treatment plant when discharge of mine
water from the adit recommenced in May 2023.

e New groundwater wells monitoring wells were installed at the Flame & Moth and New Bermingham
mines in December 2023.

e Twice monthly monitoring of ground temperature cables installed in 2022 at the phase 2 DSTF area
by AKHM commenced in March 2023.

e Noise and dust monitors were replaced with new equipment (same models) throughout 2023.
7.2 ADAPTIVE MANAGEMENT

An update to the Keno Hill Silver District Mining Operations, Adaptive Management Plan (April 2023) was
approved under QML-0009 Schedule C Part 2 on December 29, 2023. Table 7-1provides a summary of triggers
and a discussion on mitigation or management actions taken based on AMP requirements. The locations of the
sample sites listed are shown on Figure 7-1 and Figure 7-2.
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Table 7-1: Summary of AMP Triggers and Responses

SITE

LOCATION

THRESHOLD EXCEEDED

RESPONSE

Surface Water Stations

Treatment Pond
Decant

KV-2 South McQuestern Cu-T 24-month UCLM AMI#12 Exceedance of Water Quality Objectives in Receiving Environment
River at Pump House | zn-T 24-month UCLM Regular exceedances (3) of total copper and zinc Upper Confidence Level Mean (UCLM) 24-month rolling average triggers
d/s of Christal Creek occurred in 2023. This station was sampled quarterly (when accessible) in 2023, and only 4 samples taken in past 24-months.
The rolling average for total copper was heavily influenced by higher total copper concentrations in the May 2023 sample,
collected during the spring freshet. For the May 2023 sampling event, the sample site was flooded, and most of the total
copper concentration was found to be in particulate form rather than dissolved. This coupled with high total suspended solid
(TSS) values for the same sampling event can attribute the higher total zinc (marginal exceedances of Water Quality Objective
[WQO] trigger) and copper concentrations to freshet.
No action needed.
KV-6 Christal Creek u/s As-T Low/Moderate AMI#12 Exceedance of Water Quality Objectives in Receiving Environment
Silver Trail Highway As-T 24-month UCLM Regular exceedances (12) of WQO triggers were observed at this station in 2023. Total zinc and arsenic WQO triggers and
Cd-T Low/Moderate UCLM 24-month rolling average triggers were most often exceeded. There was also an exceedance of sulphate and total
Zn-T Low/Moderate cadmium WQO triggers (April and June, respectively).
Zn-T 24-month UCLM The largest contributor of zinc and arsenic to this station were the historical Mackeno tailings. This was evidenced by a marked
increase in zinc and arsenic concentrations between stations KV-80 (upstream of the Mackeno tailings) and KV-79
S04 Low/Moderate " . ) . S
(downstream of the Mackeno tailings), which ultimately reports to KV-6 downstream. Reclamation of the Mackeno tailings is
planned by ERDC and is expected to improve water quality at KV-6.
The exceedances were not deemed to be related to the Flame & Moth WTP or the District Mill, as there was no discharge from
the WTP or Mill Pond to Christal Creek (KV-104C) in 2023.
KV-7 Christal Creek at Cd-T 12-month UCLM AMI#12 Exceedance of Water Quality Objectives in Receiving Environment
Hanson Road Zn-T 24-month UCLM Regular exceedances (4) of WQO triggers were observed at this station in early 2023 (Jan, Feb, Mar, June) for total zinc UCLM
24-month rolling averages. These exceedances were influenced by higher concentrations observed in October 2022.
The exceedances were not deemed to be related to the Flame & Moth WTP or the District Mill, as there was no discharge from
the WTP or Mill Pond to Christal Creek (KV-104C) in 2023.
KV-43 Bellekeno 625 Zn-T Low AMI #1 Change in Discharge Water Quality or Quantity

Three consecutive samples showed total zinc concentrations (internal readings) exceeding 75% of the Effluent Quality
Standard (EQS) for this station in November.

The EQS (0.5 mg/L) was not exceeded.

AKHM_2023_QML_ANNUAL_RPT

47




2023 ANNUAL REPORT

QUARTZ MINING LICENSE QML-0009
ALEXCO KENO HiLL MINING CORP.
MARCH 2024

SITE LOCATION THRESHOLD EXCEEDED RESPONSE
KV-50 Christal Creek u/s Cd-T Low/Moderate/High AMI #8 Erosion at Water Treatment Plant or Mill Pond Discharge Sites
Hinton Creek (and Pb-T Low Two consecutive samples exceeded the WQO for total zinc.

u/s Christal Lake) Zn-T Low/Moderate/High

Zn-T 24-month UCLM

AMI#12 Exceedance of Water Quality Objectives in Receiving Environment

Regular exceedances (10) of the total zinc UCLM 24-month rolling average WQUO trigger were observed at this station in 2023.
Regular exceedance (4) of the total zinc WQO triggers, and one exceedance of both the total cadmium and lead WQUO triggers.
No significant increasing trend was observed for any of these parameters in 2023, and the exceedances were not deemed to

be related to the Flame & Moth WTP or the District Mill, as there was no discharge from the WTP or Mill Pond to Christal
Creek (KV-104C) in 2023. Station is upstream of the Mackeno tailings also.

KV-81 Lightning Creek Cd-T Low/Moderate/High
Southwest of Mill Cu-D Low/Moderate/High
Site

Pb-T Low/Moderate/High
Zn-T Low/Moderate/High
Zn-D Low/Moderate/High

AMI#12 Exceedance of Water Quality Objectives in Receiving Environment

Regular exceedance (5) of AMI triggers occurred for this station in 2023 for dissolved zinc and cadmium (Mar, May, Sep, Oct,
Nov). WQO triggers for total copper and lead were also exceeded once in 2023 (May). This station was monitored weekly in
2023, and concentrations often decreased to below trigger thresholds within the same month of reported exceedances.

The Flame & Moth WTP discharge contributed a small portion of the typical flow to Lightning Creek, and typically exhibited
lower zinc and cadmium concentrations than measured at KV-81, so was not a major contributor to metal loading in Lightning
Creek in 2023.

Exceedances were attributed to contributions from the upstream Lightning Creek Catchment rather than Flame & Moth WTP.

KV-114 | New Bermingham NHs- N Low/Moderate/High
Pond Decant Ag-T Low/Moderate/High
Pb-T Low/Moderate/High

AMI #1 Change in Discharge Water Quality or Quantity

Regular exceedance (3) of triggers were observed for this station in 2023. Total silver and lead WQO triggers were exceeded in
August, October, and November 2023. WQO triggers were applied to the total fraction of metals for 2023, however, the EQS
that apply to KV-114 are for dissolved metal concentrations. For all total concentration exceedances, the dissolved fractions
were found to be orders of magnitude lower than the total concentrations.

It is recommended moving forward that the AMiIs specific to this station be updated to apply to the dissolved concentrations
of parameters, rather than the total concentrations, to be consistent with the EQS.

Groundwater Stations

KV-109 | Lightning Creek SO4-D Low
Monitoring Well near | zn-D Low
Kv-81

AMI #13 Identification of Groundwater Quality Impact

The AMP requires that moderate and high action level triggers be developed when the low action level is triggered.
Monitoring well replaced in December 2023.

KV-122 | Bermingham Well #1 | NHs- N Low
downgradient of Se-D Low
Bermingham
Southwest Pit

AMI #13 Identification of Groundwater Quality Impact

Exceedances are minor; no further action recommended

AKHM_2023_QML_ANNUAL_RPT

48




7 I TSR 77 T e AR A e
(116 // @ DISTRICT MILL AND KENO'C ==\ oung (T e
Ik | > | P
Elimosti ) 1 &

KV-43

W\
KV-42
\ W

N
== e & 'Kv-65
< | (

A

\

BELLEKENO 625 ADIT [— \\
< - BELLEKENO EAST PORTAL ) KV-78B
Ladue]lake’ TEMPORARY P-AML WRSF ‘A \
: ,M‘
(g e 4 J

o
tf/\
5\

{7\

\

ff\

i

ENZARS
S

7100000

7100000

KV-50

/o
AKV121 . é 1:30,000 =
A KV-1/17 Al RS o — — =
Kv-104c, KV-83 o = = ar ggﬁibé °
. Vightning= 3 Uiy ; v

AN

© I DISTRICT MILL WEATHER STATION

PR s =
; )’% A = I
2 (3

DM

2

%

J; L

-
J BERMINGHAM INSET [ ghista & - = A S
- ks WA O S v =
>4 ///@/ =
= i =
-’ [ ra
///yv =
/‘/ i/ / ‘(‘/‘} ) .
2 . 1
~| IS
g % % [ 8
gt S N/~ -2
3 ,J\ 0 %r o S 3
R ~
e 5'5'4'7Kv-56 ‘ // /
@i Kv:21 ‘ 7
)q’j NEW BERMINGHAM k/\fZO
PORTAL \KV- D
- Vil 4
KV NO CASH 50 ) o
{ ..
~ // %\1-1,18 / BELLEKENO,INSET & o
— 4 [~ Christal / S = KV-37.
= VALLEY TAILINGS 7 vy ke “ o @
. WEATHER STATION 7480 v// ﬂ% / S =
7 ’ ] — =
Z = — \\
N 7 G BERMINGHAM INSET = ///t\ ’//I T —— = ‘
= 7y i, == - J Z—— w)))
(T . Y / \Ml ,/%,” T \ M \
; / / CALUMET / ' DISTRICT MILL"AND )7/ 'S k\d { Er—— \ I\ A ‘ \
C L WEATHER STATION . /i KENO CITY'INSET /1) funder Guic e \\\\“ \x \ (
c( \ qulj // = \&{/ \{ / q///// /// / 7 N \r/r \ v\\ /—)‘
Tl ‘ J(CT ; 7 —
e N/ | s e S\ 1l
470000 480000 490000
National Topographic Data Base (NTDB) compiled by Natural Resources Canada at a scale of 1:50,000. KENO HILL SILVER DISTRICT MINING OPERATIONS
Cadastral data compiled by Natural R Canada. R from Her Majesty the Queen
in Right of Canada, Department of Natural Resources Canada. Al rights reserved.
Datum: NAD 83; Map Projection: UTM Zone 8N A Active Surface Water Quality Station Yo Adit —— Silver Trail Highway
Trilsddrawmg h?‘s dheen prepared for the us: hnf Ensem SSnllu(mn‘s cl:jen( a:1d may not hedu;edl, repm{duced n; A Pending/Proposed Water Qua“ty Station I:l As Built Mine Feature —— Other Road FIGURE 7'1
relied upon by third parties, except as agreed by Ensero Solutions and its client, as required by law or for use of
IS I s ST e i 4 s o @ Weather Station Valley Tailings —— Watercourse SURFACE WATE&":?::)‘L‘;R'NG STATION
1:90,000 (when printed on 11 x17 inch paper) I Waterbody
0 1 2 3 4 5 DECEMBER 2022
\_ T— T—ilometers MapsWQI02-SURF Topicll Kenokil_Qz09.092_Hecla_20221129.mxd j
(Last edited by: amatlashevska; 2022-12-08/15:01 PM) ~ _ ~ -




477,500 480,000 482,500 485,000 487,500
f AN 485,000 / S 7T 7 ‘ N
N »
INSET
4\
S
7
/ ON-MW-2 “
4 F
~ \
KV-84ND\g, L) X
ON-MW-3
$$ |

NO CASH [BOG‘
CATCHMENT

7,087,500
|

KC-MW-4

485,000

FLAME AND

MOTH PORTAL

| KV-85D/S,

b KV-108

DUNCAI

KV-107_—

=
“CREE!

7,087,500

, 1:27,000  (when printed on 11 x17 inch paper) .~ \ ‘an
( ) Meters ‘ E\
/0 250 500 750 1,000 \ o
N o \ 3
\L T — — \ T o T T T
477,500 480,000 482,500 485,000 487,500

7,090,000

National Topographic Data Base (NTDB) compiled by Natural Resources Canada at a scale
of 1:50,000. Cadastral data compiled by Natural Resources Canada. Reproduced
underlicense from Her Majesty the Queen in Right of Canada, Department of Natural
Resources Canada. All rights reserved.

Datum: NAD 83; Map Projection: UTM Zone 8N

This drawing has been prepared for the use of Ensero Solution's client and may not be used,
reproduced or relied upon by third parties, except as agreed by Ensero Solutions and its
client, as required by law or for use of governmental reviewing agencies. Ensero Solutions
accepts no responsibility, and denies any liability whatsoever, to any party that modifies this
drawing without Ensero Solutions express written consent

4 Proposed Monitoring Well
4 Monitoring Well

[ Adit

[ ] As-Built Mine Footprint
I rPond
DSTF 322k Tonnes Design
I Current DSTF
I 7o Be Constructed Mine Features

Alexco/ERDC Quartz Claims
—— Silver Trail Highway
—— Other Road

A\ \od

KENO HILL SILVER DISTRICT MINING OPERATIONS

FIGURE 7-2

GROUNDWATER
MONITORING LOCATIONS

FEBRUARY 2023

Area_MineslALL:
(Last edited by: amatlashevska;2023-02-06/12:44 PM)

monitoring_locations_District_20230206.mxd




2023 ANNUAL REPORT

QUARTZ MINING LICENSE QML-0009
ALEXCO KENO HiLL MINING CORP.
MARCH 2024

7.3 ENVIRONMENTAL MONITORING AND SURVEILLANCE

Site environmental monitoring was carried out at the site in accordance with the 2023 Monitoring, Surveillance
and Reporting Plan. If monitoring indicates that physical structures, treatment systems or mitigative measures
are not performing, then maintenance or contingency plans can be implemented following an adaptive
management approach.

7.3.1 Water Quality Surveillance Network

AKHM WL QZ18-044 provides Effluent Quality Standards which dictate maximum concentrations of specific
parameters allowed to be discharged from the Bellekeno, Flame & Moth, New Bermingham and the District Mill
water treatment systems. In addition to the monitoring of treated effluent discharge; discharge from associated
adits, seepage from waste rock storage facilities, background surface water stations upstream of facilities are
monitored along with the receiving environment.

The water quality monitoring locations, parameters to be tested and the frequency of testing are provided in
Schedule B of WL QZ18-044. WL QZ18-044 also provides stream flow and water level monitoring requirements.
Groundwater wells are scheduled for monthly monitoring for both water level and quality after installation for
the first twelve months; followed by quarterly sampling thereafter.

Results of the water quality monitoring program have been submitted to the Yukon Water Board as part of the
Keno Hill Silver District Mining Operations, 2023 Annual Report Water Licence QZ18-044. Monthly updates, in
accordance with Water Licence QZ18-044 Part I Clause 120 are also provided to EMR.

7.3.2 Environmental Effects Monitoring

Under federal Fisheries Act metal mining industry mining and milling operations that discharge effluent(s) at
a rate greater than 50 m3/day to water frequented by fish (or may enter any such water) are subject to the
Metal and Diamond Mining Effluent Regulations (MDMER). Routine effluent monitoring, acute lethality testing,
and Environmental Effects Monitoring (EEM) are required at the Bellekeno Mine and Flame & Moth Mine. The
EEM must be conducted to determine whether mine effluent contributes to effects on benthic invertebrate
communities, fish populations and/or fish tissues.

The Bellekeno Mine became subject to the MDMER September 7, 2010, when the treated effluent flow rate from
Bellekeno 625 water treatment facility exceeded 50 m3 per day. The Bellekeno Mine Cycle 1 EEM Study Design
was developed in 2011 and implemented in 2012; a second cycle in 2015, and a third cycle in 2018. The Cycle
4 EEM Study was completed in October 2021. The Cycle 5 EEM Study Design was finalized in April 2023 and
the Cycle 5 EEM study was initiated in August 2021 and the interpretive report is to be submitted in March
2025 to Environment Canada and Climate Change (ECCC).

The Flame & Moth Mine triggered the MDMER November 30, 2020. In accordance with the MDMER, a Cycle 1
EEM Study Design was developed. The benthic study was implemented in 2022. The fish study was completed
in 2023. The Flame & Moth Mine Environmental Effects Monitoring Cycle 1 Interpretive Report (Ensero, 2023)
describes results and interpretations of the Cycle 1 EEM study and was submitted to ECCC in November 2023.
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7.3.3 Permafrost Monitoring

Ground Temperature Cables (GTCs) are utilized to monitor subsurface temperature conditions at the DSTF. In
2022, the GTC in the lower bench of phase 1 DSTF, BH40, was replaced with at GTC in BH22-40B. The remaining
GTCinstalled in 2022 are located in the phase 2 DSTF 2 area. GTC monitoring data collected directly by AKHM’s
technical service department in 2023 are compiled and presented in Appendix 4.1. Results from the
replacement GTC indicates the warm permafrost previously observed and measured under the lower bench of
phase 1 DSTF has thawed. Results of the 2023 permafrost monitoring is summarized in the Tetra Tech
monitoring report (Appendix 3.1. Permafrost monitoring through geotechnical programs installed at the DSTF
has been monitored routinely by the engineers of record (Tetra Tech, formerly EBA Consultants Inc.). EBA was
retained in August 2009 to provide preliminary engineering level design for tailings management at the site.

7.3.4 Meteorological Monitoring

Meteorological data has been collected in the KHSD since 2007, and data are compiled and processed to support
AKHM permitting, and mining operations along with ERDC closure endeavours. There are three meteorological
stations at the site as shown on Figure 7-3. The Calumet meteorological station was established on Galena Hill
in summer 2007. The Valley Tailings meteorological station is located near the Valley Tailings. It was
commissioned in 2012. The District Mill meteorological station was installed above the DSTF in 2011. In May
2022, the station was disassembled, and components sent to the manufacturer for maintenance, replacement,
and calibration. The station was moved to Flame & Moth vent raise when it was reinstalled in November 2022,
as its original location was within the phase 1 DSTF footprint. The station is now referred to as the Flame &
Moth station. There are three regional snow survey sites that are monitored by the Yukon Government: Mayo
Airport A, Mayo Airport B, and Calumet on Galena Hill. In 2023, surveys were conducted by AKHM on February
10 to 11, March 8 to 9, and April 20 at fourteen stations as shown on Figure 7-3.

Overall, the meteorological stations data were found to be consistent with previous years finding. Precipitation
data from the Flame & Moth station show the total precipitation in 2023 was below the rolling average, the
results of this were found to impact discharge rates at the continuous monitoring stations on Christal Creek
and Lightning Creek, where lower discharge rates were observed in 2023 compared to 2020-2022. The 2023
meteorological monitoring program results are provided in Appendix 4.2.

7.3.5 Air Quality Monitoring

The air quality monitoring program was established in 2009. In 2011 air quality was monitored using dustfall
monitoring stations installed at four locations near the District Mill. The monitoring program was amended in
2012 to include the measurement of total particulates per volume of air for select size fractions (total
suspended particulates [TSP]). Additional sampling for coarse (PM10) and fine (PM2s) fractions of particulate
matter began in August 2015. An updated Dust Abatement and Monitoring Plan was submitted to EMR in
September 2023, and approved in December 2023. The air quality sampling stations used in 2023 are shown
on Figure 7-3. Dust suppression measures were implemented as required along Christal Lake Road and when
the Bellekeno Haul Road was in routine use. The 2023 dust monitoring program results which include TSP,
PM1o and PMzs monitoring, and total metals analysis of the TSP filters are provided in Appendix 4.3. No dust
related incidences or complaints were reported in 2023.

AKHM_2023_QML_ANNUAL_RPT 52



2023 ANNUAL REPORT

QUARTZ MINING LICENSE QML-0009
ALEXCO KENO HiLL MINING CORP.
MARCH 2024

7.3.6 Noise Impacts and Sound Monitoring

The objective of noise impact monitoring is to reduce and mitigate impacts to local residents and the
environment resulting from noise produced during the development and operations of the Bellekeno and
Flame & Moth mines and District Mill. To achieve this goal, AKHM identified potential noise sources and
receivers in the Noise Monitoring and Management Plan. Details are be found in the Noise Monitoring and
Management Plan submitted under QML-0009. An update to this plan was approved on December 9, 2021. The
location of the noise monitoring stations utilized in 2023 are shown on Figure 7-3: Meteorological and air
quality monitoring stations
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Figure 7-4. The results for the noise monitoring program up to 2023 are presented in Appendix 4.4.

During Q3 2023 there was one noise complaints made to AKHM by a Keno City resident because of tracked
equipment being walked through Keno City early in the morning (8 AM). The contractor was reminded of their
commitment not to disturb residents; that tracked equipment should have been floated over to the job site or
moved there during mid day.

All heavy-duty surface equipment has been outfitted with low frequency back up alarms. Crushing and ore
haulage activities continue to be limited to dayshift only. The crusher building is now fully enclosed within an
insulated steel building.
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7.3.7 Geochemical Characterization

AKHM has carried out geochemical characterization of the tailings and waste rock from each of the mineralized
target zones (Bellekeno, Onek 990, Lucky Queen, Flame & Moth, and New Bermingham) to understand their
potential for acid rock drainage and metal leaching (ARD/ML). These characterization studies have been
ongoing for several years and continue to date. The characterizations for tailing were conducted in accordance
with the Tailings Characterization Plan and the results are provided in the 2023 Tailings Characterization
memo (Appendix 4.5). In 2023, representative waste rock samples were collected from development at Flame
& Moth and New Bermingham mines and sent to an accredited laboratory for confirmatory testing as per the
2021 Waste Rock Management Plan - Revision 6.5. The results of these studies results are provided in the 2023
Waste Rock Characterization memo, a copy is included in Appendix 4.6. Table 7-2 summarizes the
interpretation of the tailings and waste rock results and recommendations for further studies.

Table 7-2: Summary of 2023 geochemical characterization studies and recommendations

MINE WASTE MATERIAL INTERPRETATION RECOMMENDATIONS
Tailings 1.  Acid base accounting (ABA) testing results indicated that the Kinetic testing of tailings to be
composite tailings samples were potentially acid generating conducted in 2024.
material. It is recommended that this be

2. The tailings produced from District Mill using New Bermingham | complemented by the addition of

and Flame & Moth ore feed tend to have higher sulphide sequential NAG testing for the monthly
content, higher acid generation potential (AP), and lower tailings samples where the ABA results
neutralization potential (NP) relative to the tailings previously indicate an NPR less than two to clarify
produced use Bellekeno ore. their acid generation potential.

3. AP calculated by ABA is likely overestimated since sphalerite is
not acid generating under oxygenated conditions in which
oxygen is the primary oxidant.

Flame & Moth Waste 4.  NPRvalues determined by ABA, surrogate, and laboratory- No change to field screening
Rock based waste rock classification criteria indicated that the methodology.
Flame & Moth waste rock samples were predominantly N- Kinetic testing of waste rock to be
AML, suggesting low potential for acid generation. initiated in 2024

5.  ABA- and surrogate-derived NPRs showed that up to 6% of
samples were PAG.

6.  The potential for metal leaching was considered low given the
limited soluble metal release observed for the samples during
shake flask extraction (SFE) testing.

7.  Surrogate neutralization potential ratios (NPRs) agreed well
with the ABA NPRs (>90% of samples), as did the surrogate
NPR waste rock classifications and the laboratory-based waste
rock classifications (>95%).

New Bermingham Waste |8.  NPR values determined by ABA, surrogate, and laboratory- Investigate ways to improve the
Rock based waste rock classification criteria indicated that the New effectiveness of field screening in
Bermingham waste rock samples were mostly N-AML. identifying P-AML waste rock.
9.  ABA- and surrogate-derived NPRs showed that up to 20% of Kinetic testing of waste rock to be
samples were PAG. initiated in 2024

10. There was relatively little difference in waste rock classification
between the ABA NPR and the ABA carbonate-NPR.
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MINE WASTE MATERIAL

INTERPRETATION

RECOMMENDATIONS

11. The potential for metal leaching was considered low given the
limited soluble metal release observed for the samples during

SFE testing.

12. Surrogate NPRs agreed well with the ABA NPRs (>80% of
samples), as did the surrogate NPR waste rock classifications
and the laboratory-based waste rock classifications (>95%).

13. Field screening criteria only reported 4% of samples as P-AML,

leading to a significant discrepancy between the field-based
classifications and the other waste rock classification methods.

CFR Backfill

Initiate sub-aqueous column testing of
cemented P-AML and cemented N-AML
waste rock from each mine.

Initiate sub-aqueous column testing of
uncemented P-AML and N-AML waste
rock from each mine.

Conduct humidity cell testing of the
above materials to develop source terms
for metal release under unsaturated
conditions.

7.4 EXPLOSIVES MANAGEMENT

Explosives are trucked to the site and stored in approved magazines located away from any other infrastructure
meeting the distance requirements under the Explosives Act and Regulations and the Quantity Distance
Principles - User’s Manual (BNQ, 2015) Access to the magazine and explosives storage areas will be restricted
and only authorized personnel will be permitted to enter these areas. All personnel involved with handling

explosives receive training on safe and appropriate use as per Workplace Hazardous Materials Information
Systems Regulations (WHMIS) of the Occupational Health and Safety Act.

Personnel that handle explosives are trained on spill containment and emergency procedures relevant to
explosives and to general mine site operations.

7.5 HAZARDOUS MATERIALS MANAGEMENT

The following table (Table 7-3) provides a summary of the Hazardous Substances at AKHM.

Table 7-3: Common hazardous substances

COMMON NAME PHASE REPORTING SPECIAL PRECAUTIONS
(SYNONYMS) THRESHOLD
Acetone Liquid 200 L Extremely Flammable
Acetylene Gas any if container Extremely flammable, pressurized gas dissolved in an extremely
larger than 100 L flammable liquid (Acetone)
Ammonium Nitrate Liquid any if spilled out of Oxidizing material, does not burn but may contribute to combustion
Emulsion blasting pattern of materials that can burn
Antifreeze/Coolant Liquid 251 may be fatal by ingestion
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period

COMMON NAME PHASE REPORTING SPECIAL PRECAUTIONS
(SYNONYMS) THRESHOLD
Caustic Soda (solid) Solid 50 kg very corrosive solid
Caustic Soda (solution) | Liquid 50L very corrosive liquid
Diesel Liquid 200 L
Gasoline Liquid 200 L Extremely Flammable, Vapors are harmful and can be explosive.
Non-sparking tools required. Vapors will pool in low areas and travel
along the ground
Grease Semi- 200 L
Solid
Hydraulic Oil Liquid 200 L
Lime (Solution) Liquid 50L Will cause severe caustic burns. Avoid strong acids, and aluminum
Motor Oil Liquid 200 L
Propane Gas any if container Extremely flammable. Liquefied gas, will produce extreme cold when
larger than 100 L released.
Waste Oil Liquid 500 mLor500g
within a 5 day period
Waste Batteries Solid 500 g within a 5 day
period
Waste Solvents Liquid 5 L within a 30 day
period
Waste Aerosol Cans Solid 500 g within a 5 day
period
Waste Fluorescent Solid 500 g within a 5 day Contains Mercury
Tubes period
Reagents Liquid 500 mL within a 5 day

7.6 SEDIMENT AND EROSION CONTROL

Site improvements undertaken to address sediment and erosion control in 2023 included:

e Phase 1b DSTF expansion which has allowed the tailings to be recontoured,

e toe buttress was constructed along the southern edge of phase 1 DSTF with N-AML waste rock from
the Flame & Moth stockpile to improve water drainage and erosion control,

e improved ditching at DSTF,

e realigned ditch at east side of DSTF adjacent former Keno waste transfer station, and

e construction of a new CRF ore pad at the District Mill.

The 2023 Keno Hill Silver District Mining Operations, Road Development and Operations Plan has consolidated
into one document the best management practices applied to road maintenance and for emergency road work
near water bodies to protect environmental conditions.
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7.7 SPILL RESPONSE

Spills are reported monthly under QZ18-044. One reportable spill occurred in 2023, where untreated mine
water from the Bellekeno Mine 625 adit was discharged to the portal pad because of a frozen pipe on December
1,2023. The unauthorized discharge was reported to the Yukon Spill Line and Environment and Climate Change
Canada. Spills that occurred in 2023 are documented and are summarized in Table 7-4.
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Table 7-4: 2023 spills

PRODUCT/ ESTIMATED LOCATION OF
DATE REMEDIAL ACTION TAKEN
SUBSTANCE AMOUNT SPILL
2023-01-02 Hydraulic Oil 30L New Bermingham When truck operator was crossing the waste pad after unloading his truck, he lost steering. Truck operator got the
Waste Rock Pad mechanic and they both started sopping up the oil with absorbent pads. The rock/soil was excavated, transferred to a
lined megabag and shipped offsite for treatment.
2023-01-18 Untreated Mine | Unknown Flame & Moth Water was observed to be leaking from a fitting on the discharge line coming from underground to the mill clarifier. Had
Water Quantity Portal Entrance pipe repaired and put an expansion line in and proper clamps so the line has some give to it. Brought dozer in to scrap up
the frozen area and take it to the waste rock pile.
2023-02-15 Hydraulic Oil 20-25L Underground at Hydraulic hose failed on a Jumbo parked underground. Cleaned up with spill pads and boom pads. Hose was rubbing on a
Flame & Moth clamp. Hose was replaced and re-routed to ensure similar occurrence does not re-occur. Spill was contained in
underground workings.
2023-02-16 Cement 20L Underground at Forks punctured the Accelerator tote. The spilled accelerator was all on cement. Spilled material was pumped into a new
Accelerator New Bermingham tote for re-use. Spill was contained within underground workings.
2023-03-09 Glycol - 5L Flame & Moth Ore | A small hole developed in the hose on the glycol heater which caused a leak of fresh glycol onto the ore pad. Absorbent
antifreeze Pad pads were utilized to clean-up the spilled glycol.
2023-03-20 Glycol - 20L Flame & Moth Ore | Upon starting the pumps on the ground heater, the operator noticed that there was no return of anti-freeze coming back
antifreeze Pad to the unit from the return line. Operator immediately shut the pump off. Upon the removal of the tarps, it was identified
that there was a leak in the line as the result of a small hole in the hose which caused a leak of glycol onto the ore pad.
Absorbent pads were utilized to clean-up the spilled fresh glycol.
2023-04-01 Partially Unknown Inside Bermingham WTP clarifier found to be overflowing. WTP Operator contacted Berm Shifter who indicated the valve from
Treated Mine Quantity Bermingham WTP | underground was opened up due to high water levels underground. Valve was throttled back from underground to reduce
Water Building the flow to the WTP and stop the upset condition. Overflow water was contained on cement inside of building.
2023-04-19 Used Motor Oil | <1L Flame & Moth Small quantity of used motor oil was found in the ice behind the Flame and Moth Shop. Absorbent pads were utilized to
Shop clean-up the spilled oil. The investigation concluded that the spill was the result of small leak from a used oil container
over several months during the winter.
2023-07-04 Grey water 100 L Bermingham The Bermingham Sewage Tank overflowed and was contained within a ditch. A vac truck was utilized to clean-up the
sewage Sewage Tank spilled grey water sewage. A high sewage level alarm is planned to be placed in the shifters office to prevent a re-
occurrence of the spill.
2023-07-10 Cement 5L Mill at CLR#1 Bag of cement torn when loading onto transport truck. Worker immediately froze the scene and contacted Warehouse
Laydown supervisor. The spilled cement was shoveled up and taken to the mine for use underground.
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PRODUCT/ ESTIMATED LOCATION OF
DATE REMEDIAL ACTION TAKEN
SUBSTANCE AMOUNT SPILL
2023-07-12 Hydraulic Oil oL Berm HT550 haul truck awaiting service leaked from the vent of the front axle. Absorbent pads were utilized to clean-up the spill
Maintenance Shop | and a spill tray was placed under the axle to capture any further leakage.
2023-07-22 Shotcrete - 400 L Mill at CLR#1 A thin layer of dilute shotcrete was inadvertently spread over the area. Spilled cement cleaned up by site services and
hydrated Laydown brought to P-AML storage pad to be used as CRF.
2023-07-23 Motor Oil 8L Electrical Shed A punctured oil pan on a telehandler resulted in a release of oil.
Flame and Moth A mini excavator scraped up the contaminated soil and placed the waste material into a lined megabag. A waste
characterization sample and an excavation confirmatory sample were collected from the spill area.
Spill remediation report issued August 25, 2023 to Yukon Compliance, Monitoring & Inspections (CMI).
2023-07-24 Hydraulic or 0L Mill mobile Oil was visually identified floating on a 1 square metre water puddle below a scoop. Mechanics were notified and spill
Transmission equipment pads were placed. Maintenance staff believed spill was either hydraulic or transmission oil based on colour and
Oil parking area consistency. Maintenance staff cleaned up the oil pads and placed debris in a supersack. Sample was collected at the spill
location on August 20, 2023 and visible contaminated soil was scraped into buckets to be shipped offsite for
treatment/disposal. Analytical results indicate that trace oil residue remains at the spill location and is to be further
excavated in 2024.
2023-07-24 Diesel 50L Electrical Shed Diesel staining was identified underneath a slip tank. The top layer of staining was scraped up with a mini excavator to
Flame and Moth reveal soil soaked with diesel emitting a strong odour.
Impacted soil/gravel was excavated and placed in lined megabags. Samples were collected of all walls and base and
impacted soil sampled for characterization. Excavation was backfilled with nearby N-AML waste rock. West wall was left
with residual diesel detectable as the building could not be further undermined. North wall was left with residual diesel
detectable as the mini excavator could not back up further against a berm wall. A section of the adjacent building would
need to be removed for any further excavation to occur. Analytical results indicate that spill extents have been reached at
the south, east, and vertical extents. Residual contaminated soil above applicable Yukon Contaminated Sites Regulation
(YK-CSR) standards for volatile petroleum hydrocarbons (VPH) and light extractable petroleum hydrocarbons (LEPH) was
identified along the north and west excavation extents which are restricted by the adjacent building.
2023-07-29 Hydrocarbons 0L Flame & Moth A gravel patch saturated with hydrocarbons was found underneath a tractor that didn't have any spill trays to catch
Waste Pad leaking fluids. A spill tray was placed underneath the equipment upon identifying the spill until excavator could occur.
An excavator scraped up 3 m? of contaminated soil after moving the tractor and delineating the stained extents. The
impacted soil had a characterization sample taken, and a confirmation sample was taken below where the oil staining was
noted. Both samples run for petroleum hydrocarbon (PHC) analysis. Excavated area was approximately 3m x 3m x 20 cm
depth. Analytical results indicated spill remediation is complete. Impacted material shipped off site for
treatment/disposal.
2023-07-31 Drill Mud Unknown Underground at Workers were dewatering a drill bay underground of accumulated mine water that had been used to flush off and clean
Quantity New Bermingham | the drill floor. Two pumps were set up, with one pulling clean water and one lower for additional use if required. Incorrect
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DATE

PRODUCT/
SUBSTANCE

ESTIMATED
AMOUNT

LOCATION OF
SPILL

REMEDIAL ACTION TAKEN

pump was on and was discharged water contaminated with drill muds into dewatering infrastructure. Notified water
treatment, shut down pumping underground until condition stabilized. Spill was contained to underground workings.

2023-08-07

Concrete
Accelerant

Bermingham N-
AML Waste Rock
Pad

While moving a tote of accelerator the worker caught his fork on the side of the tote and cracked the tote and it started to
leak. The worker froze the scene and put spill pads down. Pictures were taken, a spill berm was put down to help contain
any further spillage. Another tote was placed underneath the leaking tote and the product was transferred to another tote
with no further spillage. The waste accelerator collected into the new tote was shipped offsite for disposal as were all
contaminated booms and absorbent pads used in the cleanup.

2023-08-09

Untreated Mine
Water

16 m?

Flame & Moth /
District Mill

At approximately 4:30pm, a Mill employee noticed water running down the road behind the mill. Upon further
investigation it was found that the Flame & Moth Sump line feeding the mill from underground came apart, resulting in
Mine Water spilling to ground near portal. Pump was shut off underground and line was reassembled with a correct
hugger clamp for the piping material and configuration. Untreated mine water reported to ground adjacent to the Mill.
Waterways were greater than 100 metres away and were not noted to have been affected.

2023-08-15

Grease /
Hydrocarbons

1L

Warehouse
Laydown

Supersack of oily buckets and debris was brought to warehouse over the weekend for shipment offsite and disposal. The
supersack used did not contain a plastic liner which allowed hydrocarbons to seep through the fabric and pool below the
pallet.

White spill pads were placed below the pallet to contain any runoff and pallet was cleaned. The supersack was lifted and
placed into a new lined supersack. 50 kg of stained soil was shoveled into another supersack of oily debris for removal
from site. Impacted materials were shipped off site for treatment/disposal.

2023-09-01

Hydraulic or
Transmission
Qil/ Grease

Bellekeno East
Portal

Portions of end-of-life mining equipment are placed approximately 25 metres southeast of the portal along the Bellekeno
haul road on a concrete pad 20 metres west of the Thunder Gulch Slope. Hydrocarbon staining is visible in the soil directly
adjacent to the pad and appears to indicate rain is causing oil/grease residue from the machines to runoff from the pad
into the environment. Oil adsorbent booms and pads have been placed as a mitigation measure.

In November 2023, Hecla staff placed tarps over equipment identified to be causing the oily runoff. Remedial works of the
concrete pad and removal of hydrocarbon impacted materials are to be undertaken in 2024.

2023-08-06

PHCs

<1m?3each

Bellekeno East
Laydown Yard

147 sites within the Bellekeno East Laydown Yard were remediated as per the August 14, 2023 Spill Mitigation Plan.
Following completion of planned remediation measures, samples were shipped to ALS on September 5, 2023. Analytical
results came back within applicable YK-CSR standards for analyzed parameters at all sample points. Impacted material
shipped off site for treatment/disposal. Remedial works were documented and reported to Yukon Environment and CMI.

2023-08-30

Oil

<1m?3each

Bellekeno East
Laydown Yard

Wood box containing vehicle parts leaked transmission oil/hydraulic oil onto an impermeable liner while being transferred
off of the liner. Box was relocated onto a containment pallet in case of further leakage. Liner was removed and area
underneath inspected for impacts. Wood box to be removed from site for disposal in 2024.
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PRODUCT/ ESTIMATED LOCATION OF
DATE REMEDIAL ACTION TAKEN
SUBSTANCE AMOUNT SPILL
2023-09-14 Transmission 5-8L Duncan Creek Light vehicle on Bermingham Haul Road crossed a grader berm causing a rock to hit the rear differential causing a fluid
QOil Road (DC 1.5) to leak. Operator placed absorbent pads and container under the vehicle to capture the oil leaking from the vehicle.
Berm 2.5 Absorbent pads were then collected to be sent off site for disposal.
2023-09-17 Untreated Mine | Unknown Flame & Moth / Flame and Moth Mine water discharge pipeline pulled apart at the friction clamp and untreated mine water leaked onto
Water Quantity District Mill the ground. The untreated mine water flowed down the road and reported to a sump located within the mill load-out bay
of the mill facility.
Upon discovery of the leak, the pipe was reconnected at the clamp. Concrete blocks will be placed to prevent the pipe
from being pulled down the bank and the friction type clamp will be removed, and the pipe will be fused together to
prevent this from occurring in the future. Untreated mine water reported to ground adjacent to Mill. Waterways were
greater than 100 metres away and were not noted to have been affected.
2023-09-22 WTP Polymer 1000 L Bermingham N- While trying to pick up a tote of Z CLEAR 129 the operator of the 930 Loader pierced the tote with the forks of the unit. Z
(z-Clear) AML Waste Rock Clear is a non-hazardous, biodegradable polymer used in the WTP. Clean up involved soaking up surface liquid and
Pad disposing into a lined megabag. Impacted material was shipped off-site for disposal.
2023-09-25 Hydraulic Oil 1L Mill mobile Parked hauler was leaking hydraulic oil onto soil. Oil absorbent pads were used to clean up surface oil and drip tray was
equipment placed underneath. Contaminated oil absorbent pads were sent offsite for disposal.
parking area
2023-10-10 Hydraulic Oil <1L Silver Tail Highway | Upon engaging the sander, operator noticed a spray behind the truck. Cause was Hydraulic Hose rubbed against a sharp
Hanson / 90-degree fitting causing a puncture in the hose.
McQuestern Operator instantly turned off sander and immediately cleaned up the oil spill using oil absorbent pads. Contaminated oil
intersection absorbent pads were collected to be sent offsite for disposal.
2023-10-17 Soda Ash 1lkg Warehouse Torn soda ash bags were observed on a pallet stored outside the warehouse. Approximately 1kg of soda ash was observed
(Sodium Laydown to have been released from the bags onto the soil. Soda ash is non-TDG. Spilled soda ash was scooped into a bucket along
Carbonate) with contaminated soil to be removed from site.
2023-10-17 Transmission 1L Mill mobile Parked hauler was leaking hydraulic oil onto soil without a spill tray in place. Spill pads were used to clean up surface oil
QOil equipment and a drip tray was placed underneath the hauler. Contaminated soil was scraped up and placed into a lined megabag to
parking area be shipped off site for treatment/disposal
2023-10-27 Diesel <1L Keno Houses While operator was filling the water tank at one of the Keno houses, the water truck stalled out. Upon inspection, the

operator noticed a puddle of fuel underneath the engine of the newer water truck. The fuel line disconnected from the
fuel connector, due to a faulty hose clamp. Spill absorbent was used to collect leaked diesel which was then collected to
be disposed of offsite.
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PRODUCT/ ESTIMATED LOCATION OF
DATE REMEDIAL ACTION TAKEN
SUBSTANCE AMOUNT SPILL
2023-10-29 Sewage 500 L Flat Creek Camp Main sewage collection tank that feeds the Wastewater Treatment Plant (WWTP) was seeping over onto the ground
outside the seacan. Upon further inspection it was found the line from the tank feeding the WWTP had frozen due to
unsecured heat trace. Vacuum truck was used to clear sewage overflow and bring down the level of the tank.
2023-11-10 Sulphuric Acid <2L Inside New Sulphuric acid dosing line fell out of clarifier inside of the building. Spill contained inside of building on concrete floor.
Bermingham WTP Immediately secured the area, shut the acid dosing pump off, and proceeded cleaning the area while using appropriate
Building protective gear.
2023-11-12 Diesel <2L Above As a truck mounted drilling rig hydraulically levelled on outrigger pads, the full saddle tank leaked fuel through the filling
Bermingham Vent | cap onto the compacted snow and frozen ground below.
Raise Approximately 40 litres of contaminated snow and ice were collected from a half meter diameter area until a diesel odour
was no longer detectable at the base or periphery. Impacted snow and ice shipped off site for treatment/disposal.
2023-11-23 Diesel and 10 L diesel Parking Area While unloading a genset from a trailer, fluids poured out of the equipment onto the frozen ground.
Engine Coolant and Opposite Flat Genset was safely brought to rest flat on the ground, where the spill was contained and cleaned up using absorbent pads.
0L Creek Camp Impacted snow and ice shipped off site for treatment/disposal as well as absorbent pads used in cleanup.
coolant
2023-12-01 Untreated Mine | 412 m? Bellekeno 625 Adit | Untreated mine water was discharged to the portal pad as the result of a frozen pipe which conveys the untreated mine
Water water from the adit to the WTP. The untreated mine water flowed out of the mine adit and pooled on the portal pad. A
portion of the mine water flowed over the portal pad berm and into Thunder Gulch stream. An estimated 153 m3 of
water went through a dip in the berm surrounding the portal pad and travelled into Thunder Guich.
Flow to the WTP was reestablished following the discharge and samples of the mine water were collected at the time of
the discharge and tested for toxicity, total metals, dissolved metals, nutrients, pH, conductivity, and Total Suspended
Solids. The impacted snow/ice was excavated and hauled to the Flame & Moth mine to be placed underground for
recirculation and treatment through the Flame and Moth Mill Water Treatment System.
Event and laboratory results reported to ECCC and Yukon Spill ID# 23-177.
2023-12-30 Partially <2m? New Bermingham Discharge to ground. Partially treated water overtopped the sludge containment area because the drain had plugged with

Treated Mine
Water

WTP

ice. The water reported to the mine portal area below and went to ground. Waterways were greater than 100 metres
away. By the afternoon, water treatment operators had steamed the drainpipe clear of ice blockage and regular drainage
resumed.
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7.8 WASTE MANAGEMENT

An update to the Keno Hill Silver District Mining Operations, Waste Management Plan (September 2023) was
approved under QML-0009 Schedule C Part 2 on December 29, 2023.

In 2023, a sewage treatment plant was installed and commissioned at the Flat Creek Camp. The New
Bermingham offices and dries had water supply tanks and a black water storage tank installed.

AKHM utilizes the Valley Tailing Landfill which is permitted under ERDC’s Commercial dump permit 81-012.
The permit was renewed in 2023 and the use of an incinerator has been removed from the current permit.

A composter has been purchased for use by AKHM. For the composter operation, waste is to be segregated at
the source to ensure non-compostable waste streams do not enter the composter. All compostable waste is to
be collected in transparent bags and placed in waste containers labelled “Compost Waste” located throughout
the KHSD Mining Operations. The composted material is intended to be used for progressive reclamation
activities.

7.9 WILDLIFE PROTECTION

The Keno Hill mining camp is home to a variety of wildlife including ungulates, bears, furbearers, small
mammals, upland game birds and waterfowl. Wildlife encounters proximal to the KHSD Mining Operations and
Flat Creek Camp are recorded in a log (Appendix 4.7). Between June and October 2023 there were several
sightings of black bears proximal to the Flat Creek Camp. Other significant wildlife encounters reported in 2023
is an alleged cougar sighting and multiple sightings of a lone wolf near Keno City and KHSD Mill area.

Any encounters between vehicles, employees, contractors, and wildlife are reported to both the Safety and
Environmental departments for documentation and if required, incident investigation. There have been no
encounters between AKHM vehicles and wildlife from 2014 to date. No wildlife studies or surveys were
performed during 2023.

7.10 ENVIRONMENTAL MONITORING AND MANAGEMENT QUALITY ASSURANCE AND QUALITY
CONTROL

In 2023, Ausenco Sustainability Inc completed the Keno Hill Environmental Audit which included a review of
Hecla’s monitoring programs and operating procedures for the purposes of quality control. This audit was
conducted in accordance with Quartz Mining Licence QML-0009, Part VI, Section 12. The focus and scope of the
2023 environmental audit was specific to the (i) evaluation of the environmental monitoring instruments and
equipment at the mine site; (ii) evaluation of the visual assessment of waste rock and field screening criteria
used at the mine site; (iii) evaluation of the water treatment facilities at the mine site.

AKHM is in the process of implementing the Hecla Environmental Management System. In 2023 a High-Level
Environmental Risk Assessment was conducted to prioritize the areas that require improvement. Additionally,
an environmental management system gap assessment was completed in the first quarter of 2023 and is being
utilized as road map for prioritizing areas of environmental improvement at site. A complete list of
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recommendations items followed directly by an action item to address each of the recommendations that were
contained in the audit report is included in Appendix 4.8.

QA/QC protocols are implemented during collection, storage, and shipping of samples. Standard QA/QC
procedures conducted by site, consultants and laboratory staff include duplicate, relative percent difference
analysis, analytic matrix spikes, spike blanks, and field, trip and method blanks.

External laboratory sample results are evaluated upon receipt by the Environment Department. In addition, a
qualified professional 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.

Laboratory quality control analysis includes method blanks, laboratory duplicates, matrix spikes and blank
spikes which are required to be reported by the laboratory showing acceptability criteria prior to issuing AKHM
the data.

One field blank is collected per monthly water quality event and is completed by taking de-ionized water
(analyte free media) to the sample station, opening it and exposing it to ambient air and ‘collecting’ it in the
sample bottles. Dust monitoring field blanks are also collected and submitted for analysis. These samples are
treated the same as the actual water or dust samples, preserved and filtered as necessary, and their analysis
provide an indication of contamination that may affect the actual samples. Additionally, one travel blank
accompanies the samples for each monthly water quality event and is analysed for the same parameters as the
routine samples.

Field duplicates are collected at a rate of 10% or 1 for every 10 water quality samples. Relative Percent
Difference (RPD) is used to determine field variability and is the difference between the sample result and
replicate result, divided by the average of the sample result and replicate result and expressed as a percentage.
Where analyte results have RPD greater than 25% a subsequent check is done against the laboratory detection
limit (DL) to establish if the practical quantitation limit (PQL) was met. The PQL is five times the DL and is
defined as the minimum concentration that can be measured within specified limits of precision and accuracy.
Both results need to be above the PQL for the analyte to be considered as ‘meeting the PQL’". If one result from
the sample or duplicate is greater than five times the DL and the other result is less than five times the DL then
the ‘PQL is not met’. An analyte with results not meeting the PQL indicates that the constituent being analyzed
is not presentin a sufficient amount to be reliably quantified. Typically, as parameters approach their detection
limit, high variability is more likely to occur. The RPD of 25% can be used as a benchmark whereby an RPD
greater than 25% warrants further comment or consideration.

All water quality data is stored in an EQWin database and additional QA/QC steps to determine potential
outliers are identified. A variance report is generated on a weekly basis for sitewide information that outlines
the comparison off field vs laboratory pH and conductivity, and comparison to recent samples collected (i.e.,
RPD compared to samples from last 12 months).
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8 Socio-Economic MONITORING

8.1 IMPLEMENTATION OF THE KENO CITY SOCIO-ECONOMIC MITIGATION PLAN

The Keno City Socio-Economic Mitigation Plan was under development in 2023 and is planned to be completed
in 2024.

AKHM supports the community by hauling their solid waste to an Yukon Government approved facility and by
providing wildland fire water distribution services seasonally.

8.2 ENGAGEMENT WITH KENO CITY RESIDENTS

Throughout 2023, AKHM was in discussions with Keno City residents and local placer miners about a variety
of topics. AKHM hosts community town hall meetings on a regular basis with an emphasis on discussing
changes considered to have potential for disturbance proximal to the community. 20% of the permanent
residents of Keno City are employed by AKHM and they are encouraged to raise concerns with their
supervisors.

In 2023 there were no dust complaints received. One noise complaint was received due to a piece of equipment
going through town at 8 AM.
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9 GREENHOUSE GAS EMISSIONS AND CLIMATE CHANGE

9.1 IMPACTS

Greenhouse gas emissions are primarily the result of on-site mobile equipment diesel usage as illustrated in
Table 9-1. The electricity purchased and generated on site is provided in Table 9-2.

Table 9-1: Fuel use in 2023

VOLUME DEVELOPMENT/
RENEWABLE FUEL EXPLORATION CLOSURE
DELIVERED TO PRODUCTION
CONTENT ACTIVITIES ACTIVITIES
SITE ACTIVITIES X X
i (%) X (Litres) (Litres)
(Litres) (Litres)
Heating Fuel (oil) not applicable not applicable not applicable not applicable not applicable
Heating Fuel
1,783,240 0% 1,739,800 41,640 1,800
(propane)
Heating Fuel
( et?'n |n)g ue not applicable not applicable not applicable not applicable not applicable
other
Aviation Fuel (Jet A) not applicable not applicable not applicable not applicable not applicable
Aviation Fuel (Jet B) not applicable not applicable not applicable not applicable not applicable
On-site transportation
) 1,578,620 2% 1,134,070 444,550 0
(diesel)
On-site transportation
) 277,695 10% 261,495 16,2006% 0
(gasoline)
Off-road transportation
(diesel)? P not applicable not applicable not applicable not applicable not applicable
iese
Off-road transportation i i . . .
. not applicable not applicable not applicable not applicable not applicable
(gasoline) *
Off-site transportation
(diesel)? P not applicable not applicable not applicable not applicable not applicable
iese
Off-site transportation
. P not applicable not applicable not applicable not applicable not applicable
(gasoline) 2
Electricity production i .
(diesel) 1,822 2% 1,822 not applicable not applicable
iese

1 Exploration activities
2 personnel/supplies transport to and from site; concentration/product transport on Yukon roadways

Table 9-2: Electricity purchased or generated on-site

SOURCE kWH ENERGY
Purchased from grid 17,595,388
Produced using diesel 10,300
Produced using LNG not applicable
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Diesel usage and associated greenhouse gas emissions are expected to increase in 2024 because of the mines
being in commercial production for the entire year.

In 2023, less than 1.5 hectare of land was cleared is support of mine production (Table 9-3). Organic material
was recovered and stockpile for future use. The areas reported below do not include the previously disturbed
footprint.

Table 9-3: Land clearing for mine production activities

SITE AREA CLEARED ORGANIC STOCKPILE VOLUME OF ORGANICS
(hectares) LOCATION RECOVERED (m?3)
Phase 1 DSTF and laydown areas 0.6 District Mill Stockpile 3,000*
New Bermingham 0.5 Adjacent toe of N-AML 50
Flat Creek Camp 0.3 Adjacent Bunk E 1950*

* includes mineral soil

9.2 REDUCTIONS

The District Mill, Flame & Moth and New Bermingham mines and their ancillary facilities are primarily powered
with grid electricity which reduces greenhouse gas emissions for the site. Little opportunities exist for
greenhouse gas emission reductions for the mobile equipment. The underground mine does not have the
infrastructure for a transition to electric underground haulage equipment.

Implementing the use of tailings and waste rock produced by the mining operations and importing fly ash (a
waste biproduct from coal combustion) for the creation of CRF reduces greenhouse gas emissions.

AKHM provides the residents of Keno City with solid waste haulage services to the Stewart Crossing Landfill,
thereby reducing the volume of traffic on the Silver Trail Highway and open burning of waste by the residents.

The use of the composter will reduce greenhouse gas emissions by:

e repurposing cardboard and paper waste as a carbon source,
e decreasing the volume of material being open burned in the Valley Tails Landfill,
e decreasing the volume of waste transferred to the Mayo landfill for disposal,
o decreasing the trips to Mayo Landfill, and
e generating organic material for the reclamation of disturbed areas (i.e. the DSTF).
The potential to use sawdust, fallen leaves and/or waste cardboard generated by Keno City residents will be

explored should extra carbon sources be required to optimize the composting of food waste generated by the
site.
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10 RECLAMATION ACTIVITIES

10.1 CARE AND MAINTENANCE ACTIVITIES

Maintaining safe access to the Bellekeno Mine continued for 2023. On-going routine monitoring and
maintenance of the Bellekeno site infrastructure and facilities will continue until mining recommences or full
closure is initiated.

10.2 RECLAMATION ACTIVITIES

10.2.1 Temporary Closure Activities

In November 2021 the Bellekeno Mine entered the temporary closure. During temporary closure of the
Bellekeno Mine the lined ponds at Bellekeno 625 water treatment plant are being converted into a bioreactor
and serve as a contingency treatment system.

10.2.2 Progressive Reclamation Activities

The design of the Bellekeno Mine semi-passive water treatment system was advanced in 2023. The preliminary
design for the Bellekeno bioreactor, and the plan for detailed design, commissioning, and operations is
provided in the 2023 Reclamation and Closure Plan - Revision 8. A copy has been included herein as Appendix
5. The Flame & Moth bioreactor is discussed conceptually in the design report.

Progressive reclamation of the Bellekeno Mine site continued in 2023. Waste in the laydown yard and at the
mine portal was removed and equipment salvaged. Petroleum hydrocarbon impacted soil was removed from
the upper Bellekeno East laydown yard and a lined fuel tank facility, locate near the Bellekeno East Portal, was
decommissioned (Photo 10-1 and Photo 10-2). In 2022 the tank was removed (it was salvage for potential
repurposed usage on site). In 2023, the liner and hydrocarbon impacted soil removed and shipped off site for
disposal to an approved facility (KBL Environment in Whitehorse) for treatment and disposal.

Photo 10-1: Bellekeno Fuel Tank Farm — 2021 Photo 10-2: Bellekeno Fuel Tank Farm — 2023
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In 2023, progressive reclamation of the DSTF continued to maintain site stability and control dust. Progressive
reclamation of the DSTF occurs through recontouring the side slopes. Observations of the physical conditions
of the cover system and vegetation field trials continued. The most recent formal documentation was
completed in 2019 (AEG, 2020).

The status of reclamation activities and those proposed in the 2023 Reclamation and Closure Plan -Revision 8
are summarized on Figure 10-1.

10.2.3 Reclamation Research

The following reclamation research programs are currently in progress and the results will be utilized for
reclamation and closure planning of the KHSD Mining Operations:

e progressive reclamation on the DSTF;

e cover system and vegetation field trials - active monitoring was completed in 2019, observation of the
physical conditions continues;

e natural attenuation studies; and

e insitu treatment demonstration at Silver King.

Summary reports of the results of the reclamation research programs conducted in 2023 are included in
Appendix 6. The demonstration of the cover performance is tracked during operation by both observations of
surface conditions (saturation, cracking etc.) and monitoring of any seepage from the DSTF which would be
collected through the existing system of ditching and piping at the toe of the facility.

Implementation of temporary closure at the Bellekeno Mine provides an opportunity for applied reclamation
research on the in-situ water treatment in the underground mine. Data collection during flooding and as the
natural biological processes are established are providing information on the time to establish in-situ
treatment, reagent requirements to develop the biological community (the sulphate reducing organisms), and
management requirements. The Bellekeno Mine provides an excellent research site as the mine waters are
contained and the system for conventional lime water treatment remains in place. Additional details on this
process are in Section 8.5.3 of the November 2023 Reclamation and Closure Plan, Revision 8.

The Bellekeno Mine site also provides an opportunity to observe natural revegetation rate and extent, along
with the rate of passive attenuation of petroleum hydrocarbons in soil. The upper laydown yard has been
cleared of infrastructure and contaminated soil remediated in Q3 2023. Portions of the upper laydown yard
will be scarified to allow vegetation to establish (and to inhibit its use as storage for scrapped vehicles and
equipment). Observation of the growth will be added to the information collected at test plots as discussed in
Section 8.12.4 of the November 2023 Reclamation and Closure Plan, Revision 8. As discussed in the 2023 Waste
Management Plan, an evaluation of cement-based solidification/stabilization to remediate petroleum
hydrocarbon (PHC) contaminated gravel and rock is planned for 2024.

There is also an extensive program of monitoring and data collection in the KHSD. The data programs that are
particularly important to closure planning and monitoring include:

e surface water quality and hydrology,

e groundwater quality and quantity,
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e waste rock geochemistry,
e tailings geochemistry, and

e meteorology.

Hecla Yukon is responsible for the implementation of the approved closure plan for the historic environmental
liabilities (District-Wide Closure Plan, also called the UKHM Reclamation Plan) addressing the historical mining
practices in the Keno Hill Silver District (ERDC, 2021). The knowledge, science, and consultation gained from
development of the District-Wide Closure Plan provides guidance for developing a Reclamation and Closure
Plan for the activities associated for the KHSD operating mines. The implementation of the UKHM Reclamation
Plan commenced on September 15, 2023.

10.3 UPCOMING DEVELOPMENT, PRODUCTION AND RECLAMATION ACTIVITIES

10.3.1 Development Activities

Several construction projects are planned during 2024 to support the KHSD Mining Operation. The specific
construction projects and timing may change during the year due to several factors including limited
availability of qualified contractors and long delivery times for equipment and supplies required for the
construction projects.

The following is a summary of the Flat Creek Camp expansion activities planned for construction in 2024:
e renovation of former kitchen to accommodate a First Aid Clinic, laundry room, and weight room;
¢ installation of a 38-bedroom modular dormitory adjacent to the existing bunkhouses;

e assessment of freshwater supply, and improvements to camp water treatment as required;
o fire suppression upgrades; and

e upgrades to the Elsa electrical substation.

The following is a summary of the planned site construction at the District Mill / Flame & Moth Mine:
e construction of the phase 2 DSTF,
e construction of the phase 2 DSTF;
e construction of an additional/new maintenance shop;
e installation of a composter;
e installation of septic systems;
e enclosure structures for the primary crusher, compressor, composter, and concrete batch plant; and

e upgrades to the District Mill electrical substation.

The following is a summary of the planned site construction at the New Bermingham Mine:

e water treatment system upgrades,
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e construction of cement tailings batch plant,

e construction of an ore storage tent,

e installation of mine rescue facility and first aid room,

e installation of septic systems,

e reconfiguration of the N-AML waste rock storage area,

e commissioning of a waste oil burner at the maintenance shop,

e replacement of power control centres, transformers, and overhead power cables, and
e upgrades to the Ruby electrical substation.

10.3.2 Production Activities

Production activities proposed for 2024 include continued production from the Bear Zone at New Bermingham
Mine and resumption of production from the Flame & Moth Mine Lightning Zone.

10.3.3 Reclamation Activities

Progressive reclamation activities proposed for 2024 include:

e recovery of contaminated soil in the vicinity of the Bellekeno East Portal,
e scarification of a portion of the Bellekeno East upper laydown yard, and

e use of composted waste for on-going reclamation of the DSTF.

Proposed final reclamation activities are described in the interim Reclamation and Closure Plan. An update to
the Reclamation and Closure Plan, Revision 8 and revised estimate of closure costs were issued November 27,
2023. Review of revision 8 of the reclamation and closure plan is expected to be ongoing throughout 20241
provides a summary of the status of various final reclamation activities described in the updated plan.

1 Revision 7 of the Reclamation and Closure Plan was approved under QML-0009 on December 22, 2022, by the Yukon
Government. Reclamation and Closure Plan (Revision 6) was approved under WL QZ18-044 on September 8, 2023, by the
Yukon Water Board.
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11 ASSOCIATED AUTHORIZATIONS

The existing authorizations, licences and permits from other regulatory agencies for KHSD mining activities are
summarized in Table 11-1.

Table 11-1: Associated regulatory authorizations

AUTHORIZATION NUMBER AUTHORIZATION PERMIT EFFECTIVE DATE EXPIRY DATE
Bellekeno Mine Authorization to deposit effluent September 7, 2020 None Stated
(MDMER)
Flame & Moth Mine Authorization to deposit effluent November 30, 2020 None Stated
(MDMER)
Qz18-044 Type A Water Use Licence July 23, 2020 August 1, 2037

LQ00476

Class 4 Mining Land Use Approval

June 17, 2018

June 16, 2028

Permit No: 81-067°

Commercial Dump Permit

September 27, 2023

December 31, 2024

Permit No: 81-012°

Commercial Dump Permit

January 10, 2023

December 31, 2027

Permit No: 4202-22-057

Relocation Permit (small volumes)

January 18, 2023

December 31, 2023

Permit No: YT-556 Explosives Magazine Permit June 10, 2020 June 10, 2025
Permit No. YT 557 Detonator Magazine Permit
Flame & Moth
Permit No: YT-558 Explosives Magazine Permit June 29, 2020 June 29, 2025
Permit No. YT-559 Detonator Magazine Permit
Bermingham
Permit No. YT-581 UG Explosives Magazine Permit June 16, 2022 June 16, 2027
Flame & Moth
Permit No. YT-580 UG Explosives Magazine Permit June 16, 2022 June 16, 2027
Bermingham
60738-1-25.0 Nuclear Substances and Radiation March 7, 2023 May 31, 2025

Devices License

Notes:
a. Issued to AKHM and applies to Bellekeno, District Mill, Lucky Queen, Sign Post Trench Portal (Onek 990) and New Bermingham
b.  Issued to ERDC and applies to AKHM's use of the Valley Tailings landfill
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APPENDIX 1
UNDERGROUND MINE ELECTRICAL SINGLE LINE DIAGRAMS
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LIMITATIONS OF REPORT

This report and its contents are intended for the sole use of Alexco Keno Hill Mining Corporation (AKHM), dba Hecla Yukon, and
their agents. Tetra Tech Canada Inc. (Tetra Tech) does not accept any responsibility for the accuracy of any of the data, the
analysis, or the recommendations contained or referenced in the report when the report is used or relied upon by any Party other
than Alexco Keno Hill Mining Corporation (AKHM), dba Hecla Yukon, or for any Project other than the proposed development
at the subject site. Any such unauthorized use of this report is at the sole risk of the user. Use of this document is subject to the
Limitations on the Use of this Document attached in the Appendix or Contractual Terms and Conditions executed by both parties.
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1.0 INTRODUCTION

1.1 Background

Tetra Tech Canada Inc. (Tetra Tech), NELPCo’s exclusive engineering service provider, was retained by Alexco
Keno Hill Mining Corporation (AKHM), doing business as Hecla Yukon, to complete the 2023 annual physical
geotechnical inspection of earth structures associated with the development of the Bellekeno, Flame and Moth, and
Bermingham Mines, located near Keno City, Yukon.

Annual physical inspections and reporting are required under Quartz Mining License QML-0009 issued by the
Yukon Government, Energy, Mines and Resources (Yukon Government 2019), and Type A Quartz Mining Water
License QZ18-044 issued by the Yukon Water Board (Yukon Water Board 2020). Tetra Tech has been completing
the annual physical inspection of these earth structures for several years, the most recent in 2022 (Tetra Tech
2023). This report summarizes the 2023 annual physical inspection and is intended to supplement AKHM's annual
reporting requirements.

Authorization to complete this work was provided by way of Purchase Order PO08683.

1.2 Scope of Work

Tetra Tech’s scope of services for this work included:
= Complete a visual inspection of the following structures, identified by AKHM:
- Bellekeno Potentially Acid Generating (PAG) waste storage facility;
- Bellekeno Road waste rock pile;
- Bellekeno 625 water treatment ponds and discharge line;
- Lightning Creek bridge abutments;
- Mill water storage ponds;
- Dry stacked tailings facility (DSTF);
- Flame and Moth PAG waste storage facility;
- Bermingham Non-Acid and/or Metal Leaching (NAML) waste dump;
- Bermingham sludge containment facility;
- Bermingham storage pond; and
- Bermingham PAG waste storage facility.
= Collect readings of active instrumentation installed within and around the DSTF footprint.
= Provide an inspection report that summarizes:

-~ Documentation of the inspection locations and methodologies;
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- The results of the inspection;

All problems identified such as physical instability, erosion, or water ponding;

— Remedial measures recommended;

The status of any remedial measures recommended in the previous year’s report with an explanation
regarding any recommendation not implemented; and

Actions taken to planned in response to any identified issues and/or to prevent recurrence.

2.0 SITE VISIT

The 2023 annual inspection was completed between July 20 and July 22, 2023. Tetra Tech'’s representatives
included Mr. Richard Trimble, P.Eng., and Mr. lan Maclintyre, P.Eng., who were accompanied by several AKHM
and ERDC representatives including Baoyao Tang (Chief Mine Engineer), Moctar Diallo (Senior Geotechnical
Engineer), and Cameron Robertson (Project Engineer).

Figure 1 below shows a track collected by a GPS worn by Mr. Macintyre. Note there were areas visited under
separate scopes of work.

Figure 1: GPS tracklog of Mr. Macintyre between July 20 and July 22, 2023.

3.0 OBSERSVATIONS AND RECOMMENDATIONS

3.1 General

The following sections summarize observations made during the site visit for each structure and describe remedial
actions recommended to improve stability, if required. In Section 4, these recommended remedial actions have
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been summarized and separated into geotechnical stability concerns, and ongoing facility maintenance to assist in
the prioritization of efforts and allocation of resources.

Select photographs taken during the inspection have been included.

3.2 Bellekeno PAG Waste Facility

The PAG waste storage facility is located south of the Bellekeno portal. Tetra Tech understands it has not been
used since 2013, but currently stores some waste rock.

The facility condition appeared unchanged from the previous year’s inspection. The remaining perimeter berms
appeared intact with no visible signs of instability or distress. A drainage relief was excavated at the downstream
end of the facility to minimize water ponding.

No remedial actions related to geotechnical performance are recommended at this time. Tetra Tech recommends
the requirement to inspect this facility be reviewed and updated as necessary, particularly if it is not being operated.

Photo 1: Bellekeno PAG Storage Facility, facing north (l. Macintyre, July 20, 2023)

3.3 Bellekeno Waste Rock Pile

The Bellekeno waste rock pile forms a portion of the Bellekeno Haul Road north of the Bellekeno portal.

At the time of the inspection, the waste rock pile crest, slopes, and toe showed no signs of deep-seated instabilities,
significant movement, distress, sloughing or bulging. The condition of the facility appears generally unchanged from
previous inspections.

No remedial actions related to geotechnical performance are recommended at this time.
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Photo 2: Bellekeno Road Waste Rock Pile, facing southwest (I. Macintyre, July 20, 2023)

3.4 Bellekeno 625 Water Treatment Ponds

The Bellekeno 625 water treatment ponds are located north of the Bellekeno 625 portal. The facility consists of two
water treatment ponds. Treated water is discharged through a HDPE pipe onto the hillside above Lightning Creek.

The primary treatment pond was operating at its discharge elevation with a freeboard of approximately
0.8 m below the perimeter berm. The secondary treatment pond was discharging through its outlet with a freeboard
of approximately 0.6 m below the perimeter berm. No signs of instability or movement were noted within the
perimeter berms.

The outlet structure was noted to have been modified (it was not discharging during the 2022 inspection). The liner
around the outlet was unsupported and may be at risk for failing or overtopping. The flume structure was noted to
be supported by a large rock. Tetra Tech recommends the outlet structure be upgraded including anchoring and
supporting the liner and flume. Use of granular fill may be required.

The rip in the liner near the end of the secondary pond noted in 2021 was still evident and does not appear to have
increased in size. Any rips or tears in the liner should be repaired.

The conditions at the discharge do not appear to have changed, except for continued vegetation growth. Flow is
discharged directly onto the natural slope. While the slope is vegetated, some erosion is visible immediately around
the discharge. While minor for now, the erosion may increase in severity, and options should be evaluated to provide
some armoring around the discharge point.
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Photo 3: Bellekeno 625 Water Treatment Ponds, facing southwest (I. Macintyre, July 20, 2023)

Photo 4: Bellekeno 625 Water Treatment Ponds, facing northwest (I. Macintyre, July 20, 2023)
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Photo 5: Bellekeno 625 Water Treatment Ponds, outlet structure. Note unsupported liner and flume.
(I. Macintyre, July 20, 2023)

3.5 Lightning Creek Bridge Abutments (Bellekeno Haul Road)

The Lightning Creek bridge is located on the Bellekeno Haul Road, southwest of Keno City.

The bridge consists of a single span steel structure with a wooden deck and is founded on earth filled timber crib
abutments. At the time of the inspection the bridge abutments appeared stable and sufficiently protected from
erosion by riprap armoring. As has been documented in previous inspections, some erosion was noted along the
road edge.

The erosion gully should be backfilled using coarse grained material as required, and positive drainage established
to minimize erosion.

The bridge guardrail was damaged. It should be repaired, and markers installed at each end to increase visibility.
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Photo 6: Lightning Creek Bridge — Bellekeno Haul Road (l. Macintyre, July 30, 2023)

Photo 7: Lightning Creek Bridge — Bellekeno Haul Road, erosion along abutment
(I. Macintyre, July 20. 2023)

3.6 Lightning Creek Bridge Abutments (Onek Road)

The Lightning Creek bridge crossing on the Onek Road is located east of Keno City, as shown on Figure 1. The
bridge consists of a single span steel structure founded on earth-filled cribbing abutments. Access across the bridge
is currently blocked, as has been the case for several years.

At the time of the inspection the bridge abutments appeared stable and sufficiently protected from erosion by riprap
armoring. No remedial actions related to geotechnical performance are recommended at this time.

E] TETRA TECH
REP_WARC04415-05_AKHM Earth Structures 2023 Inspection_IFU.docx



ALEXCO KENO HILL MINE EARTH STRUCTURES - 2023 ANNUAL INSPECTION
FILE: 704-ENG.WARC04415-05 | NOVEMBER 16, 2023 | ISSUED FOR USE

Photo 8: Lightning Creek Bridge — Onek Road (I. Macintyre, July 20, 2023)

3.7 Mill and Fill Water Storage Ponds

Two water storage ponds, the Mill Water Storage Pond and the Fill Water Treatment Plant Pond are located near
the mill site, west of Keno City, as shown on Figure 1.

At the time of the inspection, the freeboards in the Fill Water and Mill Water ponds were approximately 0.8 m and
2.5 m, respectively.

The liners and berms of each pond appeared to be in generally good condition. Vegetation continues to grow along
berm and liner edge. This growth may impact liner and berm stability and impair visual inspections and should be
cleared/removed.

As noted in previous inspections, there is ongoing erosion located in the area above the Fill Water pond near its
southeast corner. This location appears to drain runoff from around the crusher area. While the erosion has not yet
impacted the pond, it should be monitored and repaired/backfilled as necessary and armored with coarse rock.
AKHM should consider establishing proper drainage prevent future issues. Surface water must be prevented from
flowing directly into the pond. Maintenance may be required after heavy precipitation events.
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Photo 9: Fill and Mill Water Treatment Plant ponds, background and foreground, respectively. — aerial
view facing north (l. Macintyre, July 20, 2023)

Photo 10: Fill Water Storage pond - facing south (. Macintyre, July 20, 2023)
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Photo 11: Fill Water Storage pond, erosion gully — facing northeast (I. Macintyre, July 20, 2023)

Photo 12: Mill water storage pond, erosion gully — facing south (. Macintyre, July 20, 2023)

3.8 Dry Stacked Tailings Facility

The dry stacked tailings facility (DSTF) is located near the mill site, west of Keno City, as shown on Figure 1 and 2.
Production and tailings placement appeared to have been ongoing recently, but no tailings placement was observed
during the site visit.

Several areas or conditions were observed that required attention:

= Sinkholes and erosion gullies noted along south facing slope of lower bench, similar to those noted in 2022.

10
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- One sinkhole was noted to be approximately 0.5 m deep and at least 1.5 m in width.

- Sinkholes and eroded areas should be excavated to competent/compact material, replace and compact
with tailings / cover material as appropriate to design, photos should be taken during process and provided
to Tetra Tech.

- May be attributed to ponding of water along lower bench, releasing through cover material. Minimal cover
material was also observed in this area, as thin as 150 mm. During repair works 0.5 m of cover should be
established as per design.

- Asrecommended in 2021, any of these occurrences (i.e., sinkholes, blow outs, tension cracks, etc.) should
be surveyed and reported to Tetra Tech along with photos immediately when they are observed.

= The lower bench has been observed to pond water during freshet. The ponded area may be up to 1 m in depth,
estimated visually. This water ponding, and possible release through a thin cover material may be contributing
to the erosion issues noted above. Based on readings collected from the GTC installed in BH22-40b on the
bench (replacing BH40, damaged in 2013), Tetra Tech anticipates at least some of this ponding is attributed to
settlement caused by the gradual thaw of localized ice rich permafrost. As discussed with AKHM, this lower
bench should be stripped of cover material, regraded using tailings, placed per the Operations, Maintenance,
and Surveillance Manual (OMS, 2023), and recovered with cover material (0.5 m thick per design) to ensure
positive drainage to the west slope.

= Talilings recently deposited on upper bench were estimated visually to have moisture contents higher than 15%
(estimated visually at >20%). AKHM should ensure pressing procedure is completed to maintain moisture
content of tailings to 15% or lower (by mass) - this is crucial for DSTF stability and performance.

= Recent tailings placement near the crest of Phase 1 were estimated visually to be exceeding 2.5H:1V slopes.
These areas should be surveyed and if necessary, cut back to the design slope.

= Runoff Collection System:

- Tailings were noted to encroach on the eastern limits of Phase 1 and beyond the collection ditch - AKHM
was cleaning this area out at the time of the inspection. Runoff collection ditching must be reestablished
here per design.

- The runoff collection ditching along the north and west perimeters consists of exposed and unanchored
liner. It must be reestablished per design.

- Erosion gullies noted through tailings slope on upper bench. Once an area has been constructed to design,
cover material should be placed to minimize erosion of tailings.

- The toe collection ditch along the southern facing slope of Phase 1 lower bench is absent. This must be
constructed per design.

- Collection sump at toe of Phase 1 appeared full of sediment, this should be cleared out and re-established
per design.

e Tetra Tech is aware this has been completed as of October 2023.

= Phase 1B liner placement was noted to be continuing along southern edge of Phase 1 upper bench — appears
generally consistent with design.

11

@ TETRA TECH
REP_WARC04415-05_AKHM Earth Structures 2023 Inspection_IFU.docx



ALEXCO KENO HILL MINE EARTH STRUCTURES - 2023 ANNUAL INSPECTION
FILE: 704-ENG.WARC04415-05 | NOVEMBER 16, 2023 | ISSUED FOR USE

= OMS and Inspections

- OMS has been updated by Tetra Tech (July 2023). All site staff working on the DSTF should review and
become familiar with its contents, including weekly inspection checklist and trigger action response plan
(TARP).

- As the DSTF is progressing into Phase 1B, and in light of recent surficial instabilities and placement of
tailings at moisture contents exceeding those permitted in the design, Tetra Tech recommends more
frequent inspections of the DSTF by the engineer - ideally at least every four months.

Photo 13: DSTF Phase 1 — aerial view facing northeast. Areas of erosion visible in foreground slope.
(I. Maclintyre, July 22, 2023)

Photo 14: Photo 13: DSTF Phase 1 — aerial view facing east. (I. Macintyre, July 22, 2023)

12
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Photo 15: Photo 13: DSTF Phase 1 - aerial view facing southwest. Over steepened areas of recent
placement visible in foreground. (I. Macintyre, July 22, 2023)

Photo 16: DSTF Phase 1A area, southwest slope. Small sink hole indicating migration of materials.
Extends below cover into tailings. Erosion gully visible in background (l. Macintyre, July 20, 2023)
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Photo 17: DSTF Phase 1 collection sump after cleaning of sediment build up. Liner was later installed.
Facing southwest. (I. Macintyre, July 22, 2023)

Photo 18: DSTF Phase 1 south west runoff collection ditching, Facing North. Typical, showing exposed an
unanchored liner and buildup of sediment. (I. Macintyre, July 20, 2023)
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Photo 19: DSTF Phase 1 north perimeter runoff collection ditching, Facing North. Typical, showing
exposed an unanchored liner and buildup of sediment. (I. Macintyre, July 22, 2023)

Photo 20: DSTF Phase 1 lower bench south slope. No runoff collection ditching present, possible buildup
of debris along toe. Facing North. (I. Macintyre, July 20, 2023)
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3.8.1 Instrumentation
Ground Temperature Cables

During DSTF Phase 1 design and construction seven ground temperature cables (GTC’s) were installed. Through
years of operations, several of these have been damaged beyond repair or are no longer functioning.

Updated ground temperature readings were collected from accessible and functioning cables, and are presented
in Appendix B. A summary of the cables is provided below:

Table 1 — GTC Instrumentation Status and Comments

Cable ID Status Additional Comments
BH15 Functioning. Possible erroneous readings at depth.
BH17 Cable_ not gccessmle due to damaged casing. NA

Functionality not known.
Appears to have been padded over for
BH18 ; NA
warehouse expansion. Assumed destroyed.
BH23 Not located — Assumed destroyed. Previous erroneous readings at depth.
BH31 Functioning. Possible erroneous readings at depth.
BH32 Not functioning, lead damaged, assumed by NA
frost heave.
BH22-40B Functioning. Replacement of BH40.

In general, the data collected continues to indicate typical ranges of near surface temperatures. Several cables
continue to show sufficiently low temperatures (i.e., less than -3°C) that it may indicate individual thermistor beads
have been compromised or are malfunctioning.

Importantly, BH22-40B, which was installed to replace the GTC in BH40 which was damaged in 2013, indicates the
warm permafrost previously observed and measured under the lower bench of Phase has thawed (last readings on
BH40 were collected in 2013).

Slope Inclinometers

There are no longer any functioning SI's within the DSTF area. Tetra Tech is working with AKHM to develop a long-
term geotechnical instrumentation plan.

Tetra Tech recommends a long-term geotechnical instrumentation monitoring plan be developed and implemented.

3.9 OMS Manual update — Dry Stacked Tailings Facility

The OMS manual was updated in July 2023. All AKHM staff involved in the DSTF should be familiar with its content,
including weekly visual inspection and TARP requirements. This document should be reviewed and updated as
necessary.

3.10 Flame and Moth PAG Waste Storage Facility

The Flame and Moth PAG waste storage facility is located south of the mill.

At the time of the inspection the facility conditions appeared similar to the previous inspection. The perimeter berms
appeared intact with no visible signs of instability or distress. However, placement of PAG along the south end of
facility was beginning to encroach on berm extents. These areas should be cleaned out, the berm clearly
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reestablished, and liner anchored properly per design (Tetra Tech, 2018 and Tetra Tech EBA, 2014). Note this
includes a 2 m crest of “Zone B” material.

Additionally, a sump culvert for sampling / pumping was not observed. This requirement should be reviewed and
addressed as appropriate.

Photo 21: Flame and Moth PAG waste storage facility, aerial view facing west. (I. Macintyre, July 20, 2023)

3.11 Bermingham NAML Waste Dump

The Bermingham NAML waste dump is located to the northwest of the Bermingham portal and was designed by
Tetra Tech. At the time of the inspection, it appeared placement of waste material was ongoing.

Localized sections of slopes near the crest were estimated to be steeper than the 2H:1V recommended in the
design (Tetra Tech 2021). No sign of deep seated or global instability, on-going movement, or distress were
observed. However, a previously sloughed volume of material was noted. This sloughed material appeared to
consist of a finer gradation of waste rock, and higher moisture content than the typical NAML waste rock. No ongoing
movement was apparent in this area, and the sloughage appeared very localized.

The upper portion of the dump should be regraded to the 2H:1V design slopes, and the dump surface graded to
ensure positive drainage away from the facility.

Design recommended the installation of groundwater monitoring wells to monitor pore-water pressure within the
dump. These have not yet been installed. AKHM and Tetra Tech should review this requirement.
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Photo 22: Bermingham NAML waste dump, aerial view facing south. Sloughed material visible in lower
left. (I. Macintyre, July 20, 2023)

3.12 Bermingham Mine Sludge Containment Facility

Near the Bermingham water treatment plant, two lined enclosures were constructed to support sludge bags.

At the time of the inspection the facility condition appeared unchanged from 2022. Crest, slopes, and toe showed
no signs of deep-seated instabilities, significant movement, distress, sloughing or bulging.

However, as was noted in 2022, the newer portion of the facility appears to have been constructed without removing
all organics within the footprint. AKHM noted they believe most organics were removed, while acknowledging some
remaining along the facility toe. The facility should be monitored closely for movement, particularly during freshet,
and the remaining organics should be removed and replaced with compacted granular fill.
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Photo 23: Bermingham Mine Sludge Waste Containment Facility — buried organics and trees visible in
foreground. (I. Macintyre, July 20, 2023)

3.13 Bermingham Storage Pond

The Bermingham storage pond is located northeast of the Bermingham portal.

At the time of the inspection, facility appeared unchanged from 2022. The freeboard observed was approximately
1.0 m. The liners and berms appeared to be in generally good condition, no signs of instability, movement, distress,
or seepage were noted.

No remedial actions are recommended at this time.
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Photo 24: An aerial view of the Bermingham storage pond (I. Macintyre, July 20, 2023)

3.14 Bermingham PAG Waste Storage Facility

The Bermingham PAG waste storage facility is located on the upper bench above the Bermingham portal.

At the time of the inspection the storage facility appeared generally unchanged from 2022, apart from the placement
of some additional PAG material. Berms showed no signs of deep-seated instabilities, significant movement,
distress, seepage, sloughing or bulging.

A sump culvert for sampling / pumping was not observed. This requirement should be reviewed and addressed as
appropriate.

No remedial actions related to geotechnical performance are recommended at this time.
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Photo 25: Bermingham PAG waste storage facility, aerial view (P. Johnson, August 30, 2022

4.0 DISCUSSION AND SUMMARY OF RECOMMENDATIONS

In general, the structures inspected during the physical inspection appeared to be in good condition, and no
significant risks associated with geotechnical stability were observed.

However, some areas and conditions require action. The remedial actions recommended in the previous sections
are summarized in Table 2 below.
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Table 2 — Summary of 2023 Recommendations

Structure /
Facility

Stability Recommendation

Maintenance Recommendation

Bellekeno PAG
Waste Facility

No remedial actions related to geotechnical performance are recommended at this time.

Review requirement to inspect facility.

Bellekeno Road
Waste Rock Pile

No remedial actions related to geotechnical performance are recommended at this time.

Bellekeno 625
Water Treatment
Ponds

Consider riprap armor at discharge.

The outlet structure be upgraded including
anchoring and supporting the liner and flume.

Repair tears in liner.

Lightning Creek
Bridge
Bellekeno Haul
Road

None

The erosion gully should be backfilled using
coarse grained material as required, and positive
drainage established to minimize erosion.

The bridge guardrail should be repaired, and
markers installed at each end to increase visibility.

Lightning Creek

Storage Ponds

None

Bridge No remedial actions related to geotechnical performance are recommended at this time.
Onek Road
Monitor erosion above Fill Pond, and repair as
necessary i.e., backfill and armor with coarse rock.
AKHM should consider establishing proper
Mill Water drainage prevent future issues. Maintenance may

be required after heavy precipitation events.
This growth may impact liner and berm stability
and impair visual inspections and should be
cleared/removed.

Dry Stacked
Tailings Facility

Regrade lower bench as described in Section 3.8

Survey over steepened areas of tailings placement
near crest and cut to design slope of 2.5H:1V if
necessary.

Ensure mill pressing procedure maintains moisture
of tailings to 15% or lower (by mass).

Tetra Tech recommends increasing DSTF
engineer inspection frequency to at least once
every 4 months.

AKHM staff should review and be familiar with
OMS, particularly weekly visual inspection, and
TARP requirements.

Develop and implement a long-term geotechnical
instrumentation monitoring plan.

Repair sinkholes.

Establish cover per design.

Reestablish and maintain all surface runoff
collection ditching per design.

Consider completing some proactive snow
removal prior to freshet to minimize surface runoff
erosion potential.

Survey and photograph all indications of
instabilities (sinkholes, cracks, etc.) and provide to
Tetra Tech when observed.

Flame and Moth
PAG Waste
Storage Facility

Reestablish berm and liner properly per design (ENG.WARCO03443-01, Tetra Tech, May 2018 - can be
provided on request) Note this includes a 2 m crest of “Zone B” material.

The requirement for a sump culvert for sampling / pumping, as shown in design, should be reviewed and

addressed as appropriate.
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