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1 INTRODUCTION

The Site Characterization Report summarizes environmental conditions for the mining operations in the Keno Hill
Silver District (KHSD) conducted by Alexco Keno Hill Mining Corp. (AKHM), a wholly owned subsidiary of Hecla Yukon.
The AKHM Project areas within the KHSD include New Bermingham, Bellekeno, Flame & Moth, Onek 990, Lucky
Queen, and the District Mill, and these areas are discussed in this report. This report provides an update to the
previous QML-0009 Site Characterization Report issued March 31, 2020. All Project areas are in the Traditional
Territory of the First Nation of Na-cho Nyak Dun (FNNND).

The KHSD has a long mining history and is a brownfields site. AKHM develops the mineral resources, operates the
KHSD mines and undertakes receiving environmental monitoring and treatment of mine discharge waters. Hecla
Yukon’s wholly owned subsidiary Elsa Reclamation and Development Company Ltd. (ERDC) undertakes care and
maintenance, environmental monitoring and water treatment of historic adit drainages, district-wide closure
planning, studies, and remediation of the historic environmental liabilities.

1.1 PROJECT LOCATION

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

The KHSD Mining Operations are located on and around Galena Hill, Keno Hill, and Sourdough Hill (Figure 1-1). These
three prominent hills lie to the south of the broad McQuesten River valley. The New Bermingham mine is located on
Galena Hill. The Lucky Queen and Onek 990 mines are located on Keno Hill, while the Bellekeno mine is located on
Sourdough Hill. The Flame & Moth mine and the District Mill are located at the base of the three hills.

1.2 PeRMITTING CONDITIONS

Currently licenced mines under the Quart Mining License (QML-0009) include the Bellekeno deposit, Dry Stack
Tailings Facility (DSTF) phase 1, and District Mill operation (Type A Water Licence QZ09-092), the Onek 990 and Lucky
Queen mines (Water Licence amendment QZ12-053), the Flame & Moth mine and the DSTF expansion (phase 2)
(Water Licence amendment QZ09-092-2) and the New Bermingham mine (Water Licence renewal QZ18-044) (Table
1-1). The Onek 990 and Lucky Queen mines are excluded from the current reporting Water Licence, QZ18-044. The
Type B Water Licence (QZ17-076, renewal of QZ17-084) was issued for the purpose of care and maintenance
activities for the Keno Hill Silver District. Monitoring locations under both the Type A and Type B Water Licence are
included in this report.

Table 1-1: Keno Hill Silver District Mining Operations Permitting Timeline

Mine Date
Bellekeno 2009
District Mill and DSTF 2009
Onek 2013

Lucky Queen 2013
Flame & Moth 2016
New Bermingham 2019
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1.3 Keno HiLL SiLveR DISTRICT MINING OPERATIONS

A summary of KHSD mining operations is provided in Table 1-2.

Table 1-2: Keno Hill Silver District Mining Operations Overview

Bellekeno (Production 2010 — 2013, suspended 2013 — 2020, production resumed in Q4 of 2020, temporary
Mines / closure December 15 2021)

Ore Flame & Moth (Development 2018, suspended 2018 — 2020, development and production 2020 - present)
Deposits New Bermingham (Advanced exploration 2017 — 2018, development and production 2020 - present)
Lucky Queen, Onek 990 (Advanced exploration 2013, not active)

District Mill location at Flame & Moth Mine area (Constructed 2010, operated 2010 — 2013, suspended 2013
il — 2020, operated December 2020 — 2022, suspended 2022)

i
Tailings placed in Dry Stack Tailings Facility (Established 2010, no deposition of tails during suspension of mill

operations)

1.4 REeceNT CHANGES TO MINE OPERATIONS

The following subsection summarizes the changes that have occurred to site operations and site infrastructure since
the previous Site Characterization Report was issued.

1.4.1 MINE INFRASTRUCTURE
In 2022, the Flame & Moth ventilation raise was completed.

Surface construction activities at New Bermingham included the continued deposition of N-AML waste rock in the
destinated disposal area adjacent the portal.

1.4.2 RoAD CONSTRUCTION

Christal Lake Road was resurfaced in 2022. No major upgrades occurred on the roads to New Bermingham, Lucky
Queen, or the Lightning Creek Bypass, or the Bellekeno Haul Road in 2022. Standard maintenance occurred
throughout the year.

1.4.3 MiLL SITE CONSTRUCTION

In 2022, a tress and an earthen mound located between the District Mill, Mobile Maintenance Shop, and the Flame
& Moth Portal was removed. The soil was utilized to resurface the Christal Lake Road and District Mill parking areas.

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. Organics from the removal of the earthen mound were used on the DSTF or
stockpiled.

1.4.4 DRy STACK TAILINGS FACILITY

In 2022, the footprint for Phase 1 DSTF was expanded by removing trees and overburden. Liner was laid for additional
tailings placement in accordance with the phase 1 DSTF design. Maintenance of the ditches and sumps were made.
Additional maintenance activities were completed in response to recommendations from the annual geotechnical
inspection.
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1.4.5 FLAT CREEK (ELsA) CAMP UPGRADES

In 2022, upgrades included: the installation of additional boardwalks and the construction of a smoking shelter.
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2 GEOLOGY AND SOILS

The KHSD has been subject to numerous faulting and folding events that have shaped the district’s geology and
mineralogy, and therefore the surface and groundwater flow regime.

A complete description of the regional, district and surficial geology has been provided to add insight into structural
controls (faults, permeable flowpaths, etc.) on groundwater flow in the alluvial material, bedrock zone, and the
surface/groundwater interfaces. Hydrogeology studies and mine histories suggest that groundwater within the KHSD
originates from infiltrated meteoric water, which migrates within unconsolidated glacial deposits and through
fractures in metamorphic rocks (SRK, 2014).

2.1 REGIONAL DESCRIPTION

The KHSD is located within the northwestern part of the Selwyn Basin, in an area characterized by the Robert Service
and Tombstone Thrust Sheets that are overlapping and trend northwest. This area is underlain by Upper Proterozoic
to Mississippian sedimentary rocks deposited in a shelf environment during the formation of the northern
Cordilleran continental margin. The KHSD geology is dominated by the Mississippian Keno Hill Quartzite comprising
the Basal Quartzite Member and conformably overlying Sourdough Hill Member. The unit is overthrust in the south
by the Upper Proterozoic Hyland Group Yusezyu Formation and is conformably underlain in the north by the
Devonian Earn Group (McOnie and Read, 2009). The area underwent regional compressive tectonic stresses during
the Jurassic and the Cretaceous, producing thrusts, folds and penetrative fabrics of various scales.

The Yusezyu Formation of the Precambrian Hyland Group comprises greenish quartz-rich chlorite-muscovite schist
with locally clear and blue quartz-grain gritty schist and is separated from the Keno Hill sequence by the regionally
extensive Robert Service Thrust Fault that occurs immediately south of the area. The Tombstone Thrust Sheet that
lies to the north.

2.2 PROPERTY GEOLOGY

The Earn Group, formerly mapped as the “lower schist formation” (Boyle, 1965), is typically composed of recessive
weathering grey graphitic schist and green chlorite-sericite schist with an upper siliceous graphitic schist found
locally.

Within the Keno Hill Quartzite Formation, the Basal Quartzite Member that is the dominant host to the silver
mineralization, comprises commonly calcareous, thick to thin-bedded quartzite and graphitic schist and may be up
to approximately 1,100 m thick where structurally thickened. The overlying Sourdough Hill Member, formerly
mapped as the “upper schist formation” (Boyle, 1965), is up to approximately 900 m in thickness and comprises
predominantly graphitic and sericitic schist, chloritic quartz augen schist some of which may be of volcanogenic
origin, and minor thin bedded limestone. The geology of the KHSD is shown in Figure 2-1.

The Earn Group and Keno Hill Quartzite are locally intruded by stratigraphically conformable, although lensoidal,
Middle Triassic greenstone sills, for which any feeder dykes are unrecognizable. The sequence was metamorphosed
to greenschist facies assemblages during Cretaceous regional deformation at about 100 My, and subsequently
intruded by aplite sills or dikes considered to be related to the Tombstone intrusive suite.

Three phases of folding are identified with the two earliest phases consisting of isoclinal folding with subhorizontal,
east or west trending fold axes, the axial plane forming the dominant regional foliation. The later fold phase displays
subvertical axial planes and moderate southeast-trending and plunging fold axes. The first phases of folding formed
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structurally dismembered isoclinal folds of which the Basal Quartzite Member outlines synforms at Monument Hill
where the Lucky Queen mine is located and at Caribou Hill, while between Galena Hill and Sourdough Hill the
Bellekeno, Flame & Moth, and New Bermingham mines are located on the upper limb of a large-scale anticline that
closes to the north.

Up to four main periods of faulting are recognized with the oldest fault set consisting of south dipping foliation
parallel structures that developed contemporaneously with the first phases of folding, sometimes shown as “low
angle bedding faults”. The Robert Service Thrust Fault truncates the top of the Keno Hill Quartzite Formation and
sets the Precambrian schist of the Yusezyu Formation above the Mississippian Sourdough Hill Member. The silver
mineralization in the KHSD is hosted by a series of northeast oriented, southeasterly dipping veins formed in pre-
and synmineral faults referred to as vein-faults (Boyle, 1965) that display left lateral normal oblique displacement.
There are two related sets locally recognized as either a more easterly trending “longitudinal” vein set that,
depending on the competency of the host rock, can form up to a 30 m wide zone of anastomosing subparallel veins,
or a more northerly trending “transverse” vein set that can reach up to 5 m in thickness.

The mineralized vein-faults are commonly offset by northwest striking, steeply southwest dipping, post-mineral
cross faults, that display right lateral normal oblique displacement.

Mineralization is of the polymetallic silver-lead-zinc vein type that typically exhibits a succession of hydrothermally
precipitated minerals from the vein wall towards the vein centre. However, in the KHSD, multiple pulses of
hydrothermal fluids or fluid boiling, probably related to repeated reactivation and breccia formation along the host
fault structures, have formed a series of vein stages with differing mineral assemblages and textures. Supergene
alteration may have further changed the nature of the mineralogy in the veins. Much of the supergene zone may
have been removed due to glacial erosion.

In general, common gangue minerals include (manganiferous) siderite and, to a lesser extent, quartz and calcite.
Silver predominantly occurs in argentiferous galena and argentiferous tetrahedrite (freibergite). In some
assemblages, silver is also found as native silver, in polybasite, stephanite, and pyrargyrite. Lead occurs in galena
and zinc in sphalerite, which at the KHSD can be either an iron-rich or iron-poor variety. Other sulphides include
pyrite, pyrrhotite, arsenopyrite, and chalcopyrite.

The Keno Hill mining camp has long been recognized as a polymetallic silver-lead-zinc vein district with characteristics
possibly similar to other well-known mining districts in the world. The largest accumulation of minerals of economic
interest occurs in areas of increased hydrothermal fluid flow in structurally prepared competent rocks such as the
Basal Quartzite Member and Triassic Greenstone. Incompetent rocks like phyllites tend to produce fewer and smaller
(if any) open spaces, limiting fluid flow and resulting mineral precipitation.
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2.3  PHYSIOGRAPHY AND SURFICIAL GEOLOGY

The KHSD lies within the northeastern part of the Yukon Plateau, and is characterised by mountainous terrain, with
elevations that range from 610 masl (metres above sea level) (McQuesten River valley) to 1,848 masl (Summit of
Keno Hill). The KHSD has been shaped by several glacial advances, notably the McConnell glaciation (approximately
twenty thousand years ago (Ka)) and the Reid glaciation (approximately 200 Ka-300 Ka) (Lipovsky et al., 2001). The
Reid glaciation almost completely covered the KHSD, with the exception of the peaks of Keno Hill, while the
McConnell glaciation was not as extensive, with the peak extent of glaciation reaching an approximate elevation of
1,100 masl. There is less evidence of the Reid glaciation around the KHSD compared to the more recent McConnell
glaciation. The McConnell glaciation advanced from east to west, flowing onto the McQuesten River valley, while a
tongue of this glacier extended between Galena and Keno hills terminating near Keno City.

This extensive glaciation has defined the KHSD’s surficial geology and surficial groundwater flow. The valleys are
broad, glacially scoured and typically boggy with thick peat deposits. The lower slopes of Galena and Keno Hills have
a variety of sand, gravel, and silt deposits, including kames and terraces, that were deposited off the sides of
retreating glaciers and meltwater streams. These till deposits range from 10 m to 50 m thick, and are typically present
up to 1,100 masl, the extent of the last glaciation. Till deposits through the KHSD are striated with lenses dominated
by gravel or sand within a silt matrix. These were used during construction and mining as foundation and road
material and are considered good borrow sources for covers and other reclamation activities. Keno City is underlain
by 85 m of sand and gravel. At higher elevations, above the last glaciated extents, are thin layers of colluviated
sediments and soils with exposed bedrock along ridge-tops, gulches, and cirques (LeBarge et al., 2002). Freeze-thaw
cycles for over 300,000 years have created frost-shattered bedrock boulder fields running down the higher elevation
hillsides of Keno and Galena hills. A map of the surficial geology of the KHSD is provided on Figure 2-2.

Galena Hill trends northeast between Duncan Creek and the McQuesten River valley. It has an elevation of
1444 masl, a moderately steep southwestern slope, and steeper north, northwestern, and southeastern slopes. The
terrain above 1310 masl is relatively flat and rolling, and marked by several level grassy meadows. The north,
northwestern, and southeastern slopes of the hill are crossed by several streams that have cut steep gulches into
the rock strata. The principal streams responsible for these gulches are Galena, Flat, Brefalt, and Sandy Creeks and
Porcupine Gulch on the northwestern slope and Hinton and Fisher Creeks on the eastern and southeastern slopes.

Keno Hill and Sourdough Hill are adjacent hills separated by Lightning Creek. Keno Hill trends northeast and lies
between the Keno Ladue-McQuesten River valley and Allen, Faith, Lightning, and Christal Creeks. The hill has
relatively gentle southern and southeastern slopes and a precipitous northern slope, marked by two cirques, Faro
Gulch and Silver Basin Gulch. The terrain above 1372 masl is relatively flat and rolling with five prominent rocky
knolls known as Keno, Minto, Monument (the highest point on Keno Hill, elevation 1848masl), Caribou, and
Beauvette. On the slopes of the hill several streams follow steep gulches in the rock strata, the principal ones being
Gambler, Faro, McKay, and Silver Basin on the northern slope, Faith, Hope, and Charity on the northeastern and
southern slopes, and Erickson on the western slope.

Sourdough Hill lies southwest of Keno Hill and trends north between Thunder, Lightning, and Duncan Creeks. The
part of the hill described in this report is on the northern and northwestern slopes, which are gentle up to 1280m
and from there rise abruptly to a steep rocky hogsback that trends southwest for some 1828 masl.

Extensive rock outcrops are uncommon on Galena, Keno, and Sourdough hills, and with the exception of the gulches
and cirques where relatively good geological sections are present, detailed mapping can only be done by observing
float. Below an elevation of 1341 masl rock outcrops are sparse, and the slopes are covered with till, soil, rock debris,
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much, and muskeg, in which conifers, birch, aspen, Arctic black-birch, and other vegetation grow abundantly. Above
this elevation the soil is thin, outcrops are more numerous, the ground is covered with local rock float, the terrain is
treeless, and the vegetation is limited to alpine species and grassy meadows.

The lower slopes of the hills were severely glaciated during Pleistocene time by ice sheets that spread, from the east,
over the entire area. Glacial till, gravel, and other debris lie in a series of benches on the slopes of the hills and floor
the valleys. The deposits in the KHSD are generally 1.5 to 6m thick, but in some areas as on the southern slope of
Keno Hill facing Lightning Creek and north of Christal Lake, they are 9 to 15 m thick or more.
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2.4 PERMAFROST

The KHSD area is in the region of discontinuous permanently frozen ground. The permafrost is irregularly distributed,
and its occurrence is dependent upon the elevation, hillside exposure, depth of overburden, amount of vegetative
cover, and presence of flowing underground and surface water. At high elevations and on slopes with a northern
exposure it is generally present.

On Keno Hill, the mine workings on the top of the hill and on the northern slope encountered permafrost some
120 m below the surface. On the northern slopes of Sourdough Hill and Galena Hill a similar situation prevails, and
frost and ice lenses have been encountered at depths of 76 m or more in the mine workings. On the lower southern
slope of Keno Hill, however, the workings of the Onek and Keno 700 mines show little evidence of permafrost. In
places where surface and underground water are flowing the permafrost has been thawed out and frost-free
windows and strips are present. These provide access and egress for waters that are oxidizing the lodes.

The effects of frost action, soil creep, and slope wash are marked on the hills, particularly at the higher elevations.
Frost action is responsible for features such as stone rings and stripes, and produces a general ‘boiling action’ that
brings rock float, mineralized float, and soil from deeper layers to the surface, thus facilitating the mapping of both
the underlying bedrock and the tracing of vein faults. On steep slopes, however, frost action and land creep have
transported float downhill places, 30m or more, making the accurate mapping of contacts and vein faults difficult.

AKHM_SITECHARACTERRPT_FEB2023_FINAL FINAL11
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3  CLMmATE, AIR QUALITY, AND NOISE

The KHSD falls within the subarctic clime of the Koppen climate classification. The closest current long term climate
record is that at the Mayo Airport at 504 masl. The 1981-2010 Canadian Climate Normals for Mayo give an average
daily temperature of -2.4 °C and average annual precipitation of 313.5 mm with 203.8 mm falling as rain. The wet
season occurs in summer/fall with dryer winters. The District Mill sits at 913 masl and typically gets more
precipitation than Mayo. The 1991-2020 Canadian Climate Normals had not been published at the time of the report.

3.1 METEOROLOGICAL STATIONS

This section describes the meteorological data collected for the KHSD area since 2007 at the Calumet meteorological
station on Galena Hill, since 2011 at the District Mill meteorological station, and since 2012 at the Valley Tailings
meteorological station. The location for the District Mill weather was changed in 2022 and it is now located adjacent
the Duncan Creek Road at the Flame & Moth mine vent raise. The District Mill meteorological station was previously
located within the DSTF phase 1 footprint. The locations of the three weather stations are shown on Figure 3-1. A
summary of the climate information available is presented in the following sections.

AKHM_SITECHARACTERRPT_FEB2023_FINAL FINAL 12
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3.1.1 CALUMET WEATHER STATION

This station is an automated Onset HOBO meteorological station installed on Galena Hill at 1380 masl in June 2007
(UTM coordinates: 08 V 480377 7087790). Table 3-1 provides a list of the station’s complete component list.

Table 3-1: Calumet HOBO Meteorological Station

Component Model Serial Number
Datalogger HOBO Weather Logger 1153440
Temp & RH Sensor S-THB-XXXX 10064003
Soil Temp Sensor S-TMB-XXXX 985390
Pyranometer S-LIB-XXXX 1048627
Rain Gauge S-RGB-M002 1017667
S-WCA-XXXX 1254995
Wind Speed & Direction Sensor Installed April 19, 2019: S-WCF-M003 20584743
BP Sensor S-BPA-XXXX 1037089
S SOLAR-6W
olar Panel Installed August 3, 2019: SOLAR-15W

Monthly averages were calculated from 15-minute values recorded by the datalogger (averaged values from a 1-
minute sampling interval). Average temperature and total rainfall are presented in Table 3-2 and Table 3-3,

respectively below.

AKHM_SITECHARACTERRPT_FEB2023_FINAL FINAL 14
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Table 3-2: Monthly Values for Average Temperature Collected at the Calumet Station (2007-2012)

Average Temperature (°C)
Month
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
January - -17.18 -18.84 -14.08 -16.78% | -18.714 -16.9 6 -13.22 -8.348 -13.06° -13.8 12 14 15 16.52%
February - -16.99 -16.95 -9.09 -15.883 -9.944 -10.81 -15.69 -13.42 -9.32 9 -16.86 12 14 15 -15.23
March - -11.04 -16.39 -9.21 -12.923 | -12.924 -14.45 -11.95 -10.69 -5.84 -16.43° -11.99 12 16.064 15 -10.68
April - -4.93 -4.75 -2.01 -3.773 -1.88% -12.32 -4.39 -3.33 -0.43 -3.6210 -6.33 -4,2112 -5.99 -2.14% -7.27
May - 331 3.66 5.35 4.413 1.614 - 4.17 7.85 5.55 10 2.84 -2.5013 3.38 2.34 1.44
June 11.257 8.7 9.58 8.68 8.823 7.76% 11.59 7.317 8.42 10.07 10 8.68 3 7.5 10.61 10.76
July 11.8 8.17 12.45 10.5 3.80% 7.844 11.11 7 9.67 10.6 11.8110 11.93 13 8.59 11.73 11.06
August 9.63 5.54 7.47 9.61 2 8.34° 10.58 7.95 6.71 9.25 10.03 7.14 6.0213 8.19 8.22 8.80
September 1.12 2.27 3.58 2.4 2 3.39 3.33 1.86 2.178 2.95 4.74 1.55 7.22 55115 1.38 3.61
October -6.53 -7.2 -4.73 -4.86 2 -8.16 -2.52 -5.02 8 -6.23 -4.94 -2.64 14 15 -4.116 -1.21
November -9.41 -10.17 -11.94 -11.19 -17.394 -18.44 -15.5 -9.87 8 -8.87 -17.31 -9.29 14 15 16 -12.63
December -16.19 -18.34 -11.16 -17.72 -11.78* -18.83 -14.56° -10.43 8 -15.27 -5.31% -10.67%? . 15 16 -17.17
Notes: 8 Data missing from September 17, 2015 to January 5, 2016.
Values in grey italics indicate a partial month. 9 Temperature data missing between January 14, 2017 and March 4, 2017.
1 Station commissioned June 15, 2007. 10 pata missing between April 7, 2017 and July 17, 2017.
2 Temperature probe malfunction — no proxy data available. 11 Last data download on December 15, 2017.

12 Data missing between December 26, 2018 and April 19, 2019. Battery depletion and windspeed sensor
3 Calculated from Mayo A data.

failure.
4 Sensor occasionally offline but most data complete 13 Data missing between May 8, 2019 and August 3, 2019. Solar panel issues.
> Sensor replaced August 7, 2012 14 Data missing as battery depleted due to solar panels being covered by snow.
6 The station was down from December 12, 2013 to January 31, 2014. 15 Data missing due to a power issue September 4, 2020 to April 13, 2021.
7 Station was down between June 26 and July 31, 2014. 16 Station down between October 16, 2022 to January 26, 2022 due to a depleted battery.
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Table 3-3: Monthly Values for Total Rainfall Collected at the Calumet Station (2007-2022)

Total Rainfall (mm)
Month
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
January - - - - - - - 7 0 0.01° 0.0211 5.1 3 1 16 0.07
February - - - - 1.84 5 - - 0.2 0.3 u 0.3 3 1 16 1.0
March - - - - 0.5% 5 0.6 - 2.8 2.8 0.8 1.3 13 0% 16 2.2
April - 1.0 - 1.34 2.84 5 0.2 6.2 8.6 7.8 4.312 0.8 1.083 5.8 016 0.6
May - 25.4 21.8 32.34 15.54 5 n/a 17.2 4.0 23.0 12 82.8 0.5 23.8 54.26 124
June 5521 44.6 11.92 56.74 121.84 5 45.2 69.88 45.2 43.010 12 116.3 14 135.5 19.43 28.4
July 108.8 108.4 22.93 137.74 135.94 27.8° 39.2 8 135.5 10 71.3%2 31.6 14 149.4 75.02 60.6
August 54.8 110.2 89.4 140.0* 5 45.0 35.6 112.0 97.0 10 44.5 164.3 21.214 31.31% | 120.73 54.4
September 57.6 61.4 50.4 78.0% 5 17.4 64.6 43.8 46.4° 10 115.2 15.9 41.5 16 27.31 50.8
October - 12.6 - 16.0% 5 1.6 14.6 15.2 9 0.01%0 16.0 9.4 15 16 1.01%7 33.2
November - - - - - 0.2 - 0.2 ° 0 0 33 5 16 7 0.0
December - - - - - - 0.17 - 9 0 0 0.513 15 16 17 0.0
Total 276.4 363.6 196.4 462.21 305.5 137.01 200.1 211.6 375.7 115.9 299.1 431.4 216.2 489.7 297.76 243.6
Notes:
Values in grey italics indicate a partial month. ? Data missing from September 17, 2015 to January 5, 2016.
1 Station commissioned June 15, 2007. 10 Rainfall data missing from June 23, 2016 to October 23, 2016.
2 Rainfall gauge malfunction on June 11; total rainfall provided for June 1-11, 2009. 1 Rain data missing between January 26, 2017 and March 4, 2017.
3 Rainfall gauge back online; total rainfall provided for July 7-31, 2009. 12 Data missing between April 7, 2017 and July 17, 2017.
4 Calculated from MAYO A data. 13 Meteorological Station sustained damage, no data available between December 12, 2018 and April 19, 2019.
> Tipping bucket malfunction — no proxy data available. 14 Data missing between May 8, 2019 and August 3, 2019. Solar panel issues.
6 Tipping bucket repaired July 4t; total rainfall provided for July 4-31, 2012. 15 Data missing between October 4, 2019 and March 21, 2020.
7 The station was down from December 12, 2013 to January 31, 2014. 16 Data missing due to a power issue August 14, 2020 to April 13, 2021.
8 Station was down between June 26 and July 31, 2014. 17 Station down between October 16, 2021 and January 26, 2022 due to a depleted battery.
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3.1.2 DisTRICT MiLL WEATHER STATION

The District Mill Campbell Scientific automated meteorological station was installed above the DSTF and below the
old Keno City dump near Keno, YT (UTM coordinates: 08 V 0484009 7086872, elevation: 936 masl) in 2011. In May
2022 the meteorological 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 (Zone 8V -483859, 7086534, elevation: 900m), as its original location was within the phase 1 of the
DSTF footprint. All the District Mill meteorological station components are present in Table 3-4.

Table 3-4: District Mill Campbell Scientific Meteorological Station

Component Model Serial Number
Air Temperature and Relative Humidity Sensor HMP45C212 n/a
Tipping Bucket Rain Gauge TE525M 45303-910
Wind Speed and Direction Sensor 05103AP-10-L WM105907
Solar Panel $X320!J T21008289B30ECS8
Datalogger CR800 16119
Battery PS-12120 F2 06299-HC
Pyranometer SP Lite2 125766
Barometric Pressure PTB110 1BOCA P3220823

Monthly averages since 2011 were calculated from hourly values recorded by the datalogger (averaged values from
a 10 seconds sampling interval) for the following parameters: temperature, daily maximum temperature, daily
minimum temperature, relative humidity, wind speed, maximum wind speed, barometric pressure, and solar
radiation. Annual temperature, humidity, windspeed, solar radiation wind speed and direction, and total rainfall are
shown on Table 3-5 below. The barometric pressure has not been corrected for elevation and therefore represents
the absolute pressure.

Wind data from time of commissioning to the end of May 2022 are also depicted in the wind rose presented in Figure
3-2, which was produced using WRPLOT View software. This period has a 92% data availability, i.e., refers to the
available wind data in the total dataset, with the remaining 8% missing data attributed to periods of frozen sensors
and maintenance.
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Table 3-5: Monthly values for meteorological parameters collected at District Mill Weather Station 2011-2022
Average
Extreme | Average Average Extreme Average Average Extreme Average
Average ) ) ) Total ) ) Baro-
Max. Max. Min. Min. Relative ) Wind Max. Wind ) Solar Total Evapo-
Date Temp. - Precip. metric L. L
Temp. Temp. Temp. Temp. Humidity Speed Speed Radiation transpiration (mm)2
(2C) (mm) . 1 Pressure 5
(2€) (2€) (2€) (2€) (%) (m/s) (m/s) (kPa) (W/m?)
Jun-112 24.72 18.59 11.96 6.3 -2.56 n/a n/a 1.35 9.14 n/a n/a n/a
Jul-11 25.67 18.5 12.91 8 5.09 n/a n/a 1.15 8.02 n/a n/a n/a
Aug-11 22.32 15.58 9.78 5.37 1.93 n/a n/a 1.18 9.15 n/a n/a n/a
Sep-11 17.97 11.29 6.07 1.85 -2.47 n/a n/a 1.43 11.36 n/a n/a n/a
Oct-11 7.2 0.2 -2.74 -5.41 -9.84 n/a 2.603 0.94 13.12 n/a n/a n/a
Nov-11 -4.23 -16.79 -19.54 -22.47 -34.99 n/a 0 0.58 12.05 n/a n/a n/a
Jan-12 -0.96 -19.1 -23.13 -26.79 -37.32 n/a 0 n/a n/a n/a
Feb-12 2.77 -6.77 -10 -13.07 -26.78 n/a 0.104 n/a n/a n/a
Mar-12 5.33 -7.69 -13.37 -18 -27.8 n/a 0 n/a n/a n/a
Apr-12 9.69 6.13 0.96 -3.87 -15.92 n/a 0.604 1.37 10.27 n/a n/a n/a
May-12 17.78 10.73 6.31 1.91 -3.47 18.3 1.78 10.6 n/a n/a n/a
Jun-12 27.62 18.41 13.46 8.29 4.42 56.35 21.7 1.44 10.26 n/a n/a n/a
Jul-12 25.14 18.07 12.75 7.73 1.64 69.26 85.8 1.36 12.99 n/a n/a n/a
Aug-12 21.72 16.31 11.25 6.56 -0.89 67.79 47 1.62 9.41 n/a n/a n/a
Sep-12 20.24 10.33 5.9 2.08 -5.22 69.51 36.4 1.84 14.27 n/a n/a n/a
Oct-12 7.6 -3.95 -7.35 -10.32 -20.62 79.54 7.6 1.13 10.37 n/a n/a n/a
Nov-12 -8.98 -19.55 -21.9 -24.32 -33.36 81.43 0 0.94 9.36 n/a n/a n/a
Dec-12 -3.36 -21.3 -23.44 -25.58 -36.32 81.34 0 n/a
Jan-13 -1.59 -17.06 -20.01 -23.08 -41.48 82.92 0 n/a 1.06 0.81
Feb-13 1.54 9.1 -12.52 -15.46 -23.74 88.36 0.304 n/a 10.26 1.27
Mar-13 3.26 -7.52 -13.16 -17.99 -29.96 64.08 3.9 1.59 12.47 n/a 95.82 6.33
Apr-13 6.07 -2.76 -7.94 -13.69 -25.07 54.5 8.2 2.44 12.93 n/a 190.02 14.48
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Average
Extreme | Average Average Extreme Average Average Extreme Average
Average ) ) ) Total ) ) Baro-
Max. Max. Min. Min. Relative ) Wind Max. Wind ) Solar Total Evapo-
Date Temp. e Precip. metric L. L.
Temp. Temp. Temp. Temp. Humidity Speed Speed Radiation transpiration (mm)2
(2C) (mm) Pressure
(2€) (2C) (2C) (2C) (%) (m/s)? (m/s)* (kPa) (W/m?)
May-13 23.31 10.2 5.27 0.23 -9.46 61.83 39.60 1.77 11.76 n/a 215.44 21.7
Jun-13 30.51 19.97 14.27 8.30 1.84 58.72 57.30 1.82 12.87 n/a 234.69 29.79
Jul-13 24.93 19.40 14.01 8.60 2.25 62.67 46.90 1.75 16.14 n/a 211.00 27.10
Aug-13 27.34 18.54 12.98 8.01 -0.38 66.30 51.90 1.49 11.05 n/a 156.25 21.38
Sep-13 16.11 9.69 5.81 2.26 -3.74 77.52 59.70 1.54 10.99 n/a 79.69 10.88
Oct-13 8.25 1.61 -1.32 -4.21 -10.10 86.75 44.60 1.11 11.62 n/a 35.75 4.26
Nov-13 0.18 -13.41 -16.68 -20.08 -37.96 84.26 10.60 1.02 10.96 n/a 4.93 1.08
Dec-13 -1.73 -21.23 -23.91 -26.70 -35.29 78.77 4.90 0.75 9.47 n/a 0.57 0.62
Jan-14 3.74 -9.33 -12.16 -15.10 -32.22 89.44 24.90 n/a 2.42
Feb-14 -1.93 -15.25 -19.40 -23.02 -33.55 75.20 2.90 0.87 10.85 n/a 31.34 1.99
Mar-14 4.57 -5.31 -11.29 -16.16 -26.79 54.77 0.70 1.57 11.98 n/a 115.54 9.17
Apr-14 10.93 4.09 -0.96 -5.78 -17.33 57.54 5.10 1.64 12.05 n/a 171.28 15.77
May-14 21.30 12.70 7.64 2.03 -3.03 52.18 12.80 2.09 19.21 n/a 217.91 29.81
Jun-14 24.93 16.21 11.39 5.95 -0.13 56.14 40.40 1.78 10.43 n/a 217.90 28.58
Jul-14 23.44 18.49 13.68 8.73 -0.04 65.01 31.00 1.63 13.38 n/a 187.31 23.84
Aug-14 22.09 15.57 10.87 6.93 0.06 74.59 67.70 1.44 11.85 n/a 139.84 15.72
Sep-14 17.70 8.76 4.28 0.49 -6.74 70.54 36.40 1.37 11.32 n/a 93.38 11.56
Oct-14 7.47 -0.91 -3.79 -6.33 -15.42 88.21 15.70 1.24 12.80 n/a 24.83 3.39
Nov-14 -2.21 -12.15 -14.34 -16.59 -30.16 88.64 1.40 0.59 6.27 n/a 3.12 0.60
Dec-14 -0.09 -11.05 -13.67 -16.31 -26.66 89.06 1.40° 0.51 8.87 n/a 0.33 0.40
Jan-15 -0.34 -13.69 -16.50 -19.11 -34.86 85.85 1.90 n/a 1.30
Feb-15 2.87 -12.92 -15.93 -18.75 -39.39 84.95 12.70 0.75 10.36 n/a 9.06 0.86
Mar-15 5.54 -4.76 -9.83 -14.21 -28.70 70.52 4.10 1.45 12.60 n/a 86.48 6.29
Apr-15 10.90 5.36 0.56 -3.86 -10.48 61.71 4.20 1.75 12.37 n/a 163.45 16.03
May-15 26.51 16.95 10.96 4.66 -7.00 45.35 1.40 1.89 10.64 n/a 246.80 34.67
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Average
Extreme | Average Average Extreme Average Average Extreme Average
Average ) ) ) Total ) ) Baro-
Max. Max. Min. Min. Relative ) Wind Max. Wind ) Solar Total Evapo-
Date Temp. e Precip. metric L. L.
Temp. Temp. Temp. Temp. Humidity Speed Speed Radiation transpiration (mm)2
(2C) (mm) Pressure
(2€) (2C) (2C) (2C) (%) (m/s)? (m/s)* (kPa) (W/m?)
Jun-15 23.18 16.65 11.37 5.90 0.52 61.05 26.30 1.85 12.62 n/a 219.18 26.46
Jul-15 25.43 17.60 12.54 7.77 4.73 68.63 72.40 1.48 12.62 n/a 190.74 19.98
Aug-15 24.63 14.03 9.35 5.20 -3.09 75.14 54.90 1.47 9.86 n/a 146.76 13.87
Sep-15 13.57 7.10 2.77 -0.61 -7.72 79.33 32.60 1.71 15.64 n/a 83.01 10.12
Oct-15 7.32 0.92 -1.78 -4.12 -13.22 89.14 19.40 1.08 10.07 n/a 32.52 2.92
Nov-15 0.83 -11.09 -13.75 -17.21 -31.38 89.09 22.80 0.71 12.15 n/a 4.03 0.60
Dec-15 0.18 -12.37 -14.60 -16.94 -31.06 89.01 4.00 4.59 14.24 n/a 0.63 0.13
Jan-16 1.17 -8.92 -11.14 -13.55 -21.91 88.06 24.90 n/a 1.67
Feb-16 2.04 -7.62 -10.94 -14.22 -26.68 82.96 2.30 0.86 9.55 n/a 22.80 2.32
Mar-16 12.35 -0.54 -4.96 -8.68 -16.96 73.13 7.10 1.26 8.11 n/a 82.81 7.12
Apr-16 13.50 7.12 2.28 -2.15 -12.45 63.20 3.80 1.64 10.66 n/a 159.95 15.86
May-16 22.80 13.61 8.44 3.08 -1.59 54.73 14.70 1.89 11.89 n/a 210.96 25.97
Jun-16 25.98 18.41 12.88 7.21 2.27 56.52 40.00 1.76 13.37 n/a 234.99 29.78
Jul-16 23.73 17.73 13.37 9.12 1.71 73.05 63.40 1.46 12.54 n/a 173.59 17.36
Aug-16 24.42 16.71 11.92 7.91 1.22 70.86 42.20 1.50 10.69 n/a 152.32 17.72
Sep-16 17.42 10.02 5.01 1.02 -6.18 71.05 28.90 1.50 10.81 n/a 100.94 14.02
Oct-16 2.43 -3.18 -7.07 -9.98 -17.15 79.60 11.40 1.12 8.29 n/a 50.66 4.15
Nov-16 4.05 -8.14 -10.89 -13.43 -25.46 86.45 7.60 0.80 9.57 n/a 5.70 1.99
Dec-16 -4.20 -17.41 -19.62 -21.87 -32.16 83.76 1.30 0.62 8.45 n/a 0.56 0.51
Jan-17 -0.10 -13.15 -16.02 -18.93 -33.59 82.95 0.80 n/a 1.64
Feb-17 5.04 -11.33 -14.85 -17.99 -28.26 78.03 21.60 1.12 11.61 n/a 26.93 3.17
Mar-17 9.56 -10.51 -16.13 -20.24 -32.14 64.03 8.40 1.72 8.83 n/a 100.75 6.51
Apr-17 12.09 4.12 -1.23 -6.29 -16.26 57.70 7.10 1.81 10.50 n/a 173.66 15.44
May-17 19.93 12.88 7.90 2.98 -2.30 54.38 16.80 1.92 11.54 n/a 211.85 27.95
Jun-17 25.34 17.47 12.38 6.78 -0.90 54.93 20.20 1.73 13.32 n/a 225.93 28.61
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Average
Extreme | Average Average Extreme Average Average Extreme Average
Average ) ) ) Total ) ) Baro-
Max. Max. Min. Min. Relative ) Wind Max. Wind ) Solar Total Evapo-
Date Temp. e Precip. metric L. L.
Temp. Temp. Temp. Temp. Humidity Speed Speed Radiation transpiration (mm)2
(2C) (mm) Pressure
(2€) (2C) (2C) (2C) (%) (m/s)? (m/s)* (kPa) (W/m?)
Jul-17 28.09 20.67 14.99 9.50 4.21 64.01 39.40 1.57 13.65 n/a 212.94 25.50
Aug-17 28.31 18.22 12.83 8.25 1.95 64.85 16.70 1.46 11.01 n/a 156.87 21.67
Sep-17 19.06 11.19 6.96 3.51 -2.32 77.06 48.70 1.34 11.06 n/a 78.21 10.37
Oct-17 10.14 -0.30 -3.40 -6.24 -12.54 87.16 28.00 1.05 8.65 n/a 31.26 3.40
Nov-17 -5.89 -17.86 -20.14 -22.28 -33.90 83.46 0.00 0.45 5.47 n/a 5.37 0.45
Dec-17 4.27 -10.02 -12.27 -14.73 -31.16 86.62 19.80 1.78 12.28 n/a 0.74 2.00
Jan-18 6.35 -14.26 -17.11 -19.90 -33.78 82.19 9.60 0.34 12.84 n/a 2.84 1.68
Feb-18 -6.39 -17.06 -20.32 -22.93 -33.41 79.90 0.10 0.76 7.80 n/a 11.40 1.01
Mar-18 9.71 -5.00 -10.46 -14.86 -27.81 63.15 17.20 1.55 14.32 n/a 84.89 7.56
Apr-18 10.91 2.25 -3.44 -8.99 -21.32 50.97 0.00 1.77 9.28 n/a 180.88 15.92
May-18 20.56 11.41 6.40 1.46 -10.30 61.61 67.60 1.75 11.42 n/a 186.76 21.96
Jun-18 27.11 16.54 11.63 6.75 3.61 65.23 75.80 1.59 12.21 n/a 200.62 21.82
Jul-18 27.68 20.26 14.32 8.36 3.78 59.75 19.70 1.66 10.06 n/a 212.37 28.97
Aug-18 25.11 14.43 9.91 6.11 -0.43 79.09 110.60 1.47 17.10 n/a 132.47 12.32
Sep-18 13.12 9.00 4.30 -0.37 -3.93 63.01 14.00 1.55 10.73 n/a 118.01 6.56
Oct-18 10.16 2.57 -0.57 -3.65 -13.06 72.22 4.23 1.32 10.79 89.71 31.70 4.56
Nov-18 2.31 -9.04 -11.41 -14.11 -25.19 89.76 0.00 0.56 10.49 90.09 3.34 0.78
Dec-18 1.81 -10.91 -13.42 -16.22 -27.70 83.56 0.00 0.95 13.48 89.38 1.21 2.63
Jan-19 -1.90 -15.40 -18.09 -20.82 -33.36 85.24 0.00 0.38 7.68 89.98 1.13 0.40
Feb-19 -6.32 -16.42 -19.72 -22.27 -33.39 80.90 0.00 0.70 5.91 91.01 10.94 0.96
Mar-19 12.89 1.69 -3.45 -7.58 -20.19 63.64 0.00 1.63 13.70 90.47 81.56 12.21
Apr-19 9.18 4.20 -0.73 -5.51 -19.91 55.50 5.99 1.83 12.09 89.98 168.31 17.60
May-19 25.43 14.51 9.42 4.00 -7.11 46.76 14.89 1.87 11.64 90.38 226.08 32.54
Jun-19 25.09 18.50 13.19 7.57 3.39 52.95 29.48 1.90 11.74 90.55 244.49 35.61
Jul-19 26.14 21.07 15.11 9.48 6.69 61.29 39.55 1.57 13.40 90.59 210.36 27.86
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Average
Extreme | Average Average Extreme Average Average Extreme Average
Average ) ) ) Total ) ) Baro-
Max. Max. Min. Min. Relative ) Wind Max. Wind ) Solar Total Evapo-
Date Temp. e Precip. metric L. L.
Temp. Temp. Temp. Temp. Humidity Speed Speed Radiation transpiration (mm)2
(2C) (mm) Pressure
(2€) (2C) (2C) (2C) (%) (m/s)* (m/s)* (kPa) (W/m?)
Aug-19 21.95 14.62 9.20 4.19 -3.42 63.17 19.99 1.82 12.46 90.73 154.50 23.31
Sep-19 23.52 11.86 6.61 2.48 -6.15 69.22 16.32 1.35 10.92 90.14 91.68 37.1
Oct-19 9.26 -0.90 -3.96 -6.78 -15.44 88.66 0.80 0.95 7.76 90.06 25.51 4.26
Nov-19 -0.82 -10.64 -13.43 -16.46 -26.14 87.87 0.10 0.80 11.13 90.05 5.24 1.71
Dec-19 -1.43 -13.83 -17.20 -21.19 -32.37 85.42 0.00 0.76 10.79 89.08 0.70 1.78
Jan-20 -0.70 -20.54 -23.42 -26.41 -36.14 78.70 0.10 0.64 4.52 89.57 2.56 1.72
Feb-20 -0.39 -14.65 -18.31 -22.15 -37.03 80.67 3.00 1.04 8.85 89.66 16.12 3.63
Mar-20 0.80 -9.68 -14.88 -19.56 -30.93 69.81 15.60 1.43 5.74 90.36 56.86 7.57
Apr-20 10.70 2.20 -2.80 -7.69 -18.36 59.73 8.90 1.80 5.65 90.21 169.99 22.06
May-20 20.29 12.98 7.48 1.97 -5.09 48.06 8.10 1.84 5.54 90.55 253.76 48.75
Jun-20 22.57 15.51 10.68 6.28 2.57 69.21 44.00 1.44 4.48 90.11 185.80 25.83
Jul-20 27.68 16.72 11.50 6.96 1.38 73.88 39.10 1.38 4.46 90.35 183.23 23.8
Aug-20 26.13 15.59 10.94 7.06 3.58 75.83 53.70 1.24 411 90.06 131.31 20.05
Sep-20 14.79 9.61 5.32 2.24 -1.95 78.21 45.80 1.25 6.29 90.31 82.70 14.23
Oct-20 13.77 -4.06 -7.01 -9.65 -23.35 84.29 37.32 1.01 7.00 90.38 28.37 7.51
Nov-20 -3.01 -14.17 -16.95 -19.50 -27.22 86.08 19.41 0.71 5.34 89.50 4.09 1.51
Dec-20 5.31 -1.91 -5.52 -8.79 -17.47 85.44 12.69 2.10 9.78 88.73 1.82 2.94
Jan-21 0.89 -9.93 -13.06 -16.39 -33.06 84.31 24.36 0.77 11.6 89.23 28.95 3.12
Feb-21 -7.44 -18.53 -22.65 -25.93 -38.29 78.89 35.75 0.73 7.61 90.14 88.45 1.11
Mar-21 0.8 -8.25 -14.22 -19.32 -26.87 72.32 0 1.47 9.06 89.63 592.98 6.34
Apr-21 13.75 1.85 -4.96 -11.58 -27.79 52.27 0 2.01 14.11 90.52 1648.04 27.62
May-21 14.9 10.66 5.61 1.04 -5.09 62.81 36.77 1.79 11.73 90.31 1638.02 30.33
Jun-21 25.66 19.93 13.81 7.97 2.60 52.48 15.94 2.03 14.31 90.17 1850.27 56.6
Jul-21 28.98 21.13 14.41 8.41 2.61 59.16 73.7 1.74 10.41 90.57 1757.92 45.98
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Average
Extreme | Average Average Extreme Average Average Extreme Average
Average ) ) ) Total ) ) Baro-
Max. Max. Min. Min. Relative ) Wind Max. Wind ) Solar Total Evapo-
Date Temp. e Precip. metric L. L.
Temp. Temp. Temp. Temp. Humidity Speed Speed Radiation transpiration (mm)2
(2C) (mm) Pressure
(2€) (2C) (2C) (2C) (%) (m/s)* (m/s)* (kPa) (W/m?)
Aug-21 28.74 16.67 11.08 6.18 0.34 72.71 76.9 1.51 10.23 90.22 1195.82 23.56
Sep-21 19.24 9.39 4.43 0.51 -7.94 79 15.2 1.39 9.3 89.5 703.12 12.59
Oct-21 6.35 1.22 -1.81 -4.34 -11.41 83.89 0 1.05 11.65 87.11 252.03 3
Nov-21 4.96 -2.33 -5.75 -9 -16.95 76.61 0 1.33 8.94 86.02 143.49 -
Dec-21 -13.02 -20.19 -23.75 -27.14 -37.52 80.40 3.00 0.40 3.20 89.44 3.84 5.67
Jan-22 -2.96 -16.25 -19.84 -23.10 -36.71 83.17 17.80 0.82 6.04 89.57 5.47 n/a
Feb-22 -3.71 -14.63 -18.13 -22.70 -34.75 83.50 5.30 0.74 4.14 89.42 97.63 n/a
Mar-22 2.44 -4.71 -9.99 -14.74 -29.17 74.96 11.10 1.42 5.35 89.94 602.95 n/a
Apr-22 9.33 1.35 -3.99 -10.37 -25.08 53.92 3.90 1.76 5.91 90.36 1612.12 n/a
May-22 15.41 8.59 451 -0.63 -2.75 61.49 14.60 2.05 5.98 90.07 1786.11 n/a
Jun-22 11
Jul-22 11
Aug-221
Sep-22 11
Oct-22 10.77 6.31 -5.81 -15.30 -18.30 89.98 n/a n/a n/a 88.20 n/a n/a
Nov-2212 3.58 -0.72 -14.20 -27.61 -32.18 87.24 0.00 0.83 2.85 90.81 n/a n/a
Dec-22 -2.18 -1.67 -21.60 -33.44 -38.22 85.01 0.00 0.10 2.39 90.66 n/a n/a
Notes:
Values in grey italics indicate a partial month.
1 Wind Sensor was not operating properly: 2 June 2011 has 29 days of complete data (station commissioned on June 2)
. January 2012 - 25 days of complete wind data 3 16 days of complete rain data
* February 2012 - 28 days of complete wind data 4Rainfall recorded at temperatures below zero may be due to snowmelt
. March 2012 — 30 days of complete wind data
e December 2012 — 15 days of complete wind data ® 25 days of complete RH data
. January 2013 - 21 days of complete wind data 6 18 days of complete solar radiation data
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Notes:

February 2013 — 26 days of complete wind data 7 7 days of complete evapotranspiration data
November 2013 — 24 days of complete wind data
December 2013 — 20 days of complete wind data
January 2014 — 9 days of complete wind data ? Total precipitation likely underestimated due to partial freezing in snowfall conversion adaptor
. November 2014 — 23 days of complete wind data
. December 2014 - days of complete wind data

. January 2015 — 24 days of complete wind data

. August 2015 - days of complete wind data

. October 2015 — 29 days of complete wind data were re-installed incorrectly causing no data to be collected in November, these sensors were fixed during the December trip. Station missing data
. November 2015 — 9 days of complete wind data from November 23-24, 2022.

. December 2015 - 0 days of complete wind data

. January 2016 — 16 days of complete wind data

. November 2016 — 23 days of complete wind data

. December 2016 - 22 days of complete wind data

. January 2017 — 25 days of complete wind data

. October 2017 — 28 days of complete wind data

. November 2017 — 19 days of complete wind data

. January 2018 — 19 days of complete wind data

. February 2018 — 27 days of complete wind data

. March 2018 — 30 days of complete wind data

. September 2018 — 13 days of complete wind data

. October 2018 — 21 days of complete wind data

. November 2018 — 20 days of complete wind data

. December 2018 — 29 days of complete wind data

. January 2019 - 15 days of complete wind data

. October 2019 — 29 days of complete wind data

. January 2021 - 25 days of complete wind data

. February 2021 — 27 days of complete wind data

. September 2021 — 28 days of complete wind data

. October 2021 - 23 days of complete wind data

. December 2021 — 21 days of complete wind data

. January 2022 - 22 days of complete wind data

. February 2022 — 26 days of complete wind data

. May 2022 — 22 days of complete wind data

. November 2022 — 5 days of complete wind data

& Evapotranspiration is invalid where wind is invalid

10 Eyapotranspiration invalid due to coding error

11 Station was disassembled for calibration, maintenance, and relocation, no data available.
12 The station was re-installed in November 2022, therefore, no data from May-November was recorded. Some sensors (wind speed and direction)
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WIND ROSE PLOT: DISPLAY: COMMENTS:

Station# 1 - Flame & Moth, YT Wind Speed 7
Flow Vector (blowing to)

"4.98%
g DATAPERIOD:

2J0% Start Date: 2011-06-02 - 00:00

End Date: 2022-05-26 - 09:00

TOTAL COUNT CALM WINDS:
93637 hrs. 23.67%
AVG. WIND SPEED:
121 mis
__________________________________________________________________________________ COMPANY NAME:
WEST EAST I
a ENSERO
> solut Ons

MODELER:

WIND SPEED

(mis)
DATE:

B =110

Wl zz0-1110

Wl 50520

W :50-570

] 210-350

] os0-210

Calms: 23.67%

iSOUTH PROJECT NO

WRPLOT View- Lakes Environmental Software

Figure 3-2: District Mill Wind Rose, June 2011 to May 2022

Evapotranspiration rates were not calculated for 2011 and 2012 as the pyranometer was only installed in December
2012. Estimates for evapotranspiration were developed previously from the 1996 data set using the computer
program WREVAP developed by Environment Canada's National Hydrology Research Institute (Access, 1996). Since
2013, evapotranspiration is calculated in the datalogger program from local meteorological parameters. During fall
2019 winterization, a change in the program code affected the evapotranspiration rate calculations, and thus the
evapotranspiration rates calculated by the program from September 2019 are erroneous. Given the program code
error, evapotranspiration for September 2019 to December 2019, and 2020-2022 were manually calculated using
RefET, using the ASCE Penman-Monteith Standardized Form of Evapotranspiration Reference (ETr). RefET calculates
reference evapotranspiration from the measured daily precipitation, relative humidity, solar radiation, and
atmospheric pressure like how the program code previously did. Due to the station being down from May to
November 2022, there is no representative data for the year 2022.

The Campbell Scientific station at the District Mill historically has performed well and has comparable results to the
Mayo A station (Figure 3-3, Figure 3-4). The location for the District Mill weather was changed in 2022 and it is now
located near the Flame & Moth vent raise on the Duncan Creek. The station was previously located within the DSTF
phase 1 footprint.
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Figure 3-3: Monthly Temperature Trends, District Mill and Mayo A Stations
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Figure 3-4: Monthly Total Precipitation Trends, District Mill and Mayo A stations
3.1.3 VALLEY TAILINGS WEATHER STATION

The Valley Tailings Onset HOBO automated meteorological station is located near the Valley Tailings at UTM
coordinates: 08 V 0475799 7088130 and at an elevation of 718 masl. All components of the station are presented in
Table 3-6.
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Table 3-6: Valley Tailings HOBO Meteorological Station

Component Model Serial Number
Datalogger U30 NRC 10231016
Input Expander kit
SOLAR-6W
Solar Panel Installed August 3, 2019: SOLAR-15W
AC Power Adaptor 120V - 60Hz
HOBOware Pro 25802976 6309 4793
Temp & RH Sensor THB-M002 10220040
Solar Radiation Shield RS3
Pyranometer LIB-M003 10191222
Rain Gauge RGB-M002 10222664
Light Sensor Bracket LBB
Light Sensor Level LLA
Wind Speed & Direction Sensor WSET-A 10233230
Full Cross Arm CAA
Barometric Pressure BPB-CM50 10212093
Soil Moisture Sensor SMC-MO005 10225679
Tripod TPA-KIT 3m

Monthly averages from installation to December 2022 calculated from instantaneous 15-minute values recorded by

the datalogger for the following parameters: temperature, daily maximum temperature, daily minimum

temperature, relative humidity, wind speed, gust speed, barometric pressure, and solar radiation. Monthly extreme

maximum temperature, extreme minimum temperature, maximum and minimum relative humidity, maximum gust

speed and total rainfall are also shown in Table 3-7 below. The barometric pressure has not been corrected for

elevation and therefore represents the absolute pressure.
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Table 3-7: Monthly Values for Meteorological Parameters Collected at Valley Tailings Station

) ) Average ) . ) ) . Average Max. Extreme Max. Average Baro- Average Solar )
Extreme Min. Average Min. Average Temp. Average Max. Extreme Max. ) Max. Relative Min. Relative Total Rain Average Wind ) ) ) . Soil Average Water Content
Date Temp. (°C) Temp. (°C) °0) Temp. (2C) Temp. (°C) Relative Humidity (%) Humidity (%) (mm)? Speed (m/s)? Wind Speed Wind Speed metric Pressure Radiation (%)°
: : : : Humidity (%) (m/s)? (m/s)? (kPa) (W/m?)
Oct-12* -23.84 -20.12 -15.71 -9.71 -4.05 81.92 89.16 70.76 n/a 0.51 1.39 7.81 93.9 34.14 n/a
Nov-12 -40.71 -27.24 -23.77 -20.42 -8.07 82.04 90.97 69.24 n/a 0.59 1.66 7.81 93.22 7.72 n/a
Dec-12 -44.2 -29.97 -26.29 -22.98 -3.99 82.75 97.2 71.67 n/a 0.52 1.75 6.04 92.61 1.48 n/a
Jan-13 -45.56 -25.98 -21.58 -17.72 0.74 84.73 94.43 72.6 n/a 0.94 2.1 14.61 92.96 4.78 n/a
Feb-13 -24.88 -16.72 -12.96 -8.8 24 90.08 96.67 81.42 n/a 0.9 2.09 10.83 91.99 23.7 n/a
Mar-13 -33.45 -21.4 -13.93 -5.74 5.57 68.05 92.35 53.08 n/a 0.84 2 13.85 93.18 93.31 n/a
Apr-13 -25.05 -14.66 -7.17 -0.87 8.37 53.23 81.57 39.58 n/a 2.01 4.1 16.62 93.01 171.18 n/a
May-13 -8.36 0.1 6.08 11.66 23.35 62.9 95 40.13 4.8 1.42 3.26 11.84 92.88 186.87 12.3
Jun-13 1.64 8.2 15.63 22 32.82 58.66 84.24 42.04 46.2 15 3.45 22.66 93.08 215.51 8
Jul-13 1.59 8.95 15.68 219 29.32 60.65 87.5 38.38 25.4 1.39 3.22 16.12 93.17 194.18 6.9
Aug-13 -1.9 6.94 13.85 20.49 29.49 68.65 95.18 44.98 43 0.93 2.45 13.6 92.69 144.34 9.6
Sep-13 -2.45 2 6.39 10.85 18.06 80.7 98.19 60.89 64.8 1.19 2.83 17.38 92.14 71.21 14.4
Oct-13 -11.22 -5.32 -1.54 2.56 9.11 91.89 99.04 68.02 49.4 0.61 1.86 11.58 92.72 32.16 12.2
Nov-13 -42.69 -22.4 -18.25 -14.23 -0.59 88.31 99.71 75.5 0 0.55 1.71 11.58 93.12 8.07 n/a
Dec-13 -40.38 -30.71 -27.25 -23.5 -2.48 83.73 95.83 72.42 0 0.49 1.72 9.07 93.68 1.69 n/a
Jan-14 -37.92 -18.28 -14.5 -10.52 1.67 93.54 99.99 81.1 0 0.17 1.96 6.3 92.62 2.73 n/a
Feb-14 -39.42 -27.88 -22.85 -14.48 -3.33 84.27 91.09 77.57 0 0.34 1.43 8.31 93.37 27.52 n/a
Mar-14 -30.55 -20.48 -12.32 -3.5 5.85 63.32 80.35 46.47 7 0.75 2.17 9.57 92.85 103.16 n/a
Apr-14 -20.69 -6.99 -0.45 6.19 11.52 59.76 87.11 43.1 5 1.34 3.2 13.09 92.37 152.86 n/a
May-14 -3.24 1.34 8.66 14.54 21.94 53.49 74.94 35.74 11.4 1.39 3.41 13.35 93.1 201.57 17.3
Jun-14 -0.85 6.35 12.79 18.09 28.17 56.74 87.94 38.68 56.8 1.39 3.45 15.61 92.66 206.09 14
Jul-14 3 6.86 9.96 16.01 21.5 24.85 64.71 82.34 48.07 32.2 1.3 3.24 13.35 93 193.02 14
Aug-14°
Sep-14°
Oct-14° -17.47 -12.34 -7.87 -4.47 -1.47 93.68 95.52 90.51 0 0.69 1.93 7.05 92.34 16.88 n/a
Nov-14 -35.71 -18.96 -15.69 -12.75 -2.25 89.63 99.47 80.36 0 0.75 2.09 8.06 93.25 8.54 n/a
Dec-14 -29.59 -18.7 -15.22 -12.12 -1.73 92.55 98.58 85.41 0 0.59 1.93 10.32 92.47 1.53 n/a
Jan-15 -41.27 -22.34 -19.15 -15.78 -0.14 90.13 99.54 78.03 0 0.32 1.68 9.07 93.24 2.93 n/a
Feb-15 -41.5 -21.41 -17.51 -12.68 3.85 89.56 99.96 78.51 13.6 0.46 1.8 12.34 93.59 22.75 n/a
Mar-15 -31.12 -16.89 -10.2 -3.39 6.84 75.01 91.08 58.48 3.2 1 2.33 13.35 92.71 84.81 n/a
Apr-15 -11.15 -4.79 1.23 7.51 12.53 64.06 88.56 50.4 13.8 1.45 3.36 12.84 92.18 153.92 n/a
May-15 -6.99 3.25 11.76 18.45 27.55 48.65 67.29 33.82 6 1.43 3.41 17.12 93.28 235.7 21.4
Jun-15 1.24 5.77 12.99 19 25.82 59.92 81.85 34.81 27.2 1.48 3.49 16.62 92.96 213.66 13.1
Jul-15 4.14 7.64 13.9 19.65 27.16 69.15 93.72 43.99 82.6 1.05 2.63 10.83 92.77 180.54 17.2
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) ) Average . ) ) ) ) Average Max. Extreme Max. Average Baro- Average Solar )
Extreme Min. Average Min. Average Temp. Average Max. Extreme Max. ) Max. Relative Min. Relative Total Rain Average Wind ) ) ) . Soil Average Water Content
Date Temp. (2C) Temp. (°C) °0) Temp. (2C) Temp. (°C) Relative Humidity (%) Humidity (%) (mm)? Speed (m/s)? Wind Speed Wind Speed metric Pressure Radiation (%)°
P P : : Humidity (%) (m/s)® (m/s)® (kPa) (W/m?) .
Aug-15 -2.57 4,53 10.52 15.76 25.84 76.2 95.53 54.67 69.2 1.01 2.48 10.83 92.7 138.77 20.2
Sep-15 -8.1 -0.86 3.67 8.66 16.03 81.3 93.24 61.31 42.6 1.29 2.97 21.4 92.34 80.01 20.7
Oct-15 -12.79 -4.25 -1.37 1.63 7.7 91.95 99.99 65.89 14 0.75 2.01 8.56 92.48 33.28 8.6
Nov-15 -36.15 -18.71 -14.44 -10.89 2.64 92.87 99.34 82.48 0 0.4 1.71 7.05 92.19 6.59 n/a
Dec-15 -33.38 -18.58 -15.58 -12.85 3.01 92.73 97.5 83.71 0 0.46 2.12 11.84 91.92 1.26 n/a
Jan-16 -26.91 -16.61 -13.08 -10.02 4.17 91.42 98.22 78.66 0 0.69 2.08 17.38 92.23 4.92 n/a
Feb-16 -34.26 -17.54 -12.62 -7.02 2.96 89.23 97.6 79.77 2 0.49 1.71 9.82 92.45 26.62 n/a
Mar-16 -15.91 -9.95 -4.83 0.67 13.83 76.08 94.59 62.59 4.8 1.34 2.86 9.82 92.29 80.42 n/a
Apr-16 -10.97 -2.76 2.77 8.43 15.25 65.43 92 46.16 3.2 1.53 3.4 14.1 92.58 151.79 6.8
May-16 -2.1 2.56 9.64 15.44 23.88 56.1 83.81 36.95 16.4 1.66 3.66 15.11 93.1 205.21 25.5
Jun-16 3.01 7.16 14.43 20.48 27.53 55.89 88.06 36.6 40.4 1.63 3.64 15.11 92.8 233.69 21.6
Jul-16 0.63 9.33 14.84 20.11 26.92 73.54 93.34 54.86 67.2 1.08 2.67 11.84 92.94 173.57 23.9
Aug-16 -1.47 7.05 12.77 18.13 24.8 73.62 94.25 58.18 45.8 1.15 2.75 15.11 93.26 146.43 23.6
Sep-16 -6.14 0.03 5.67 11.48 18.11 73.7 94.96 34.79 39.4 0.96 2.56 14.86 92.74 98.46 23.4
Oct-16 -22.37 -11.82 -7.27 -1.85 5 84.13 97.87 63.33 0.6 0.57 1.77 9.32 92.97 47 5.2
Nov-16 -32.83 -17.19 -13.41 -9.77 5.62 90.97 99.91 74.28 6.8 0.49 1.84 10.83 91.99 6.43 1
Dec-16 -39.74 -25.23 -21.84 -18.83 -3.42 87.07 96.7 76.06 0 0.43 1.68 6.55 93.13 1.78 0.2
Jan-17 -39.63 -23.21 -18.99 -15.19 2.5 88.2 98.17 78.4 0 0.49 1.89 10.32 92.77 3.89 0.8
Feb-17 -29.66 -22.73 -17.66 -11.55 7.82 82.12 91.64 60.38 10.8 0.71 1.99 12.34 92.71 32.39 0.8
Mar-17 -36.15 -22.13 -16.15 -8.77 7.92 67.82 91.29 50.83 0.4 1.28 2.73 10.07 92.93 96.16 0.7
Apr-17 -16.87 -7.31 -0.65 5.49 12.61 59.67 90.36 41.47 1.8 1.7 3.5 13.85 92.78 168.37 7.5
May-17 -2.68 2.29 8.72 13.8 20.41 57.98 79.38 32.28 21.8 1.67 3.88 12.34 92.66 196.72 20.4
Jun-17 -0.7 6.84 13.8 19.6 27.46 55.91 89.64 34.15 33.2 1.5 3.48 14.1 92.68 216.92 10.6
Jul-17 5.59 9.64 16.44 22.52 30.12 64.72 91.24 37.41 58.8 1.2 2.84 15.61 92.95 207.55 12.7
Aug-17 0.58 7.36 13.81 19.9 29.32 67.3 87.41 49.47 23.2 1.14 2.86 13.09 92.63 153.3 13.4
Sep-17 -2.83 2.39 7.32 12.48 20.17 82.07 96.67 61.41 73.6 0.73 2.09 11.08 92.63 78.23 18.5
Oct-17 -16.28 -7.33 -3.35 0.57 10.12 90.46 99.4 76.38 17 0.49 2.02 11.58 92.5 30.46 5
Nov-17 -39.85 -25.71 -22.67 -19.4 -6.26 87.45 94.86 78 0 0.14 2.43 4.78 93.1 7.36 n/a
Dec-17 -38.41 -19.18 -15.91 -12.92 5 90.91 99.85 78.97 28.6 0.6 2.4 11.58 93.29 1.27 n/a
Jan-18 -40.27 -23.62 -19.76 -16.06 9.015 87.65 98.91 66.34 22.4 0.1 0.37 14.86 92.9 3.94 -0.06
Feb-18 -38.21 -27.19 -23.1 -16.9 -5.48 83.22 91.95 69.66 0 0.24 0.69 9.82 93.69 23.91 -0.06
Mar-18 © -33.3 -18.23 -11.63 -3.79 17.06 79.08 88.52 59.93 6.2 0.49 1.54 12.09 93.12 77.13 -0.04
Apr-18°©
May-18 ©
Jun-18 ¢
Jul-18 ¢
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) ) Average . ) ) ) ) Average Max. Extreme Max. Average Baro- Average Solar )
. Extreme l:llln. Average Min. Average Temp. Average Max. Extreme Max. Relative Max. -R?Iatlve Min. -R(.elatlve Total Rain Average Wind Wind Speed Wind Speed metric Pressure Radiation Soil Average Water Content
Temp. (2C) Temp. (2C) (eC) Temp. (2C) Temp. (2C) Humidity (%) Humidity (%) Humidity (%) (mm)? Speed (m/s)3 (m/s)? (m/s)? (kPa) (W/m?) (%)*

Aug-18 ¢ -1.33 5.08 10.06 12.9 21.1 77.11 93.85 61.77 25.2 1.48 3.28 12.34 92.82 126.5 0.21
Sep-187 -4.71 -0.01 5.76 11.93 14.91 73.75 89.08 64.18 6.4 0.088 2.23 9.07 93.4 122.4 0.2
Oct-187 -15.87 -6.28 -2.09 2.61 9.63 86.94 98.84 56.67 9.4 0.53 1.68 13.09 92.5 31.57 -0.02
Nov-18 -32.29 -15.51 -12.42 -9.16 1.56 91.81 99.7 83.05 0.2 0.32 0.95 8.06 92.74 9.53 -0.003
Dec-18 -30.69 -19.42 -15.31 -11.67 3.99 89.00 96.19 66.25 5.80 0.26 0.79 13.85 92.12 1.89 -0.01
Jan-19 -39.32 -24.69 -20.79 -17.04 -2.89 88.50 97.19 77.47 0.00 0.00 0.02 4.53 92.87 2.79 -0.01
Feb-19 -40.49 -26.88 -22.49 -15.47 -3.48 85.07 91.46 78.07 0.00 0.04 0.35 5.04 93.96 30.10 -0.01
Mar-19 -26.67 -10.74 -4.37 281 12.85 71.05 94.67 49.27 10.40 0.96 2.38 13.60 93.09 87.29 0.04
Apr-19 -18.83 -5.70 -0.38 4.79 10.76 61.28 81.21 42.47 2.60 1.51 3.33 13.09 92.14 140.93 0.04
May-19

Jun-19

Jul-19

Aug-19 -4.20 3.38 10.03 16.39 21.60 62.48 85.84 51.03 10.20 1.42 3.19 11.08 93.22 155.57 0.10
Sep-19 -7.90 0.80 6.78 13.11 22.97 75.23 96.72 51.50 34.60 0.67 1.87 15.86 92.64 89.10 0.10
Oct-19 -17.51 -7.39 -3.75 0.16 10.57 91.88 100.00 65.75 11.60 0.36 1.08 10.32 92.69 32.02 0.03
Nov-19 -32.29 -18.28 -14.68 -11.26 2.74 91.91 99.93 78.03 2.80 0.44 0.94 14.10 92.82 5.61 0.03
Dec-19 -39.32 -23.64 -19.26 -2.98 -2.77 90.26 98.84 79.63 0.00 0.08 0.36 18.63 91.93 1.69 0.03
Jan-20 -44.07 -31.50 -27.92 -24.72 -4.38 84.53 100.00 74.10 0.00 0.12 0.55 8.31 92.90 4.35 0.00
Feb-20 -40.82 -24.78 -19.79 -14.93 2.32 86.41 98.00 51.50 0.20 0.39 1.81 11.58 92.56 24.37 0.00
Mar-20 -36.33 -21.52 -14.92 -7.97 2.72 73.43 98.00 26.00 5.20 0.87 2.69 6.80 93.17 85.52

Apr-20 -23.73 -8.40 -1.95 5.05 15.32 61.74 99.20 26.10 3.40 1.19 3.38 5.79 92.81 166.02

May-20 -4.02 1.49 8.34 14.17 20.79 51.38 100.00 20.80 11.40 1.88 5.17 8.81 93.06 239.54

Jun-20 1.75 6.82 12.77 16.55 23.06 71.66 100.00 21.50 74.20 1.35 5.18 8.56 92.50 169.35

Jul-20

Aug-20 4.74 7.52 11.70 16.87 21.56 80.17 100.00 31.50 47.60 0.67 3.43 7.55 92.60 116.56

Sep-20 -3.21 1.56 5.86 11.31 16.68 82.48 100.00 33.30 30.40 0.64 3.33 6.55 92.83 83.90

Oct-20 -4.05 0.27 3.33 5.49 14.79 87.36 100.00 47.10 18.20 0.44 2.25 5.29 92.21 42.35

Nov-20

Dec-20

Jan-21 -38.02 -21.29 -17.93 -14.02 -0.34 89.55 100.00 71.90 0.00 0.08 4.16 4.53 9.28 5.56 -0.01
Feb-21 -41.73 -29.43 -25.12 -19.45 -7.71 83.85 95.20 33.00 0.00 0.18 2.14 4.28 9.32 12.87 -0.01
Mar-21 -30.97 -20.78 -14.09 -6.54 1.48 74.87 97.40 16.40 2.84 0.69 2.66 4.53 9.23 90.93 -0.01
Apr-21 -31.85 -12.57 -3.93 4.14 16.13 54.22 98.80 27.00 1.39 1.17 3.80 6.80 9.32 190.54 0.01
May-21 -6.04 -1.03 5.65 12.04 15.41 56.23 97.90 14.60 0.20 1.46 4.03 5.29 9.29 196.30 0.13
Jun-21 5.41 10.49 17.33 23.21 28.22 50.60 95.50 18.20 4.40 1.74 6.12 25.18 92.87 246.77 0.16

Jul-21 0.61 8.49 15.87 22.16 30.12 60.41 100.00 20.10 40.00 1.21 4.16 6.30 93.04 213.19 0.17
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) ) Average . ) ) ) ) Average Max. Extreme Max. Average Baro- Average Solar )
. Extreme l:llm. Average Min. Average Temp. Average Max. Extreme Max. Relative Max..RfeIatlve Min. .R(.elatlve Total Rain Average Wind Wind Speed Wind Speed metric Pressure Radiation Soil Average Water Content
Temp. (2C) Temp. (2C) (eC) Temp. (2C) Temp. (2C) Humidity (%) Humidity (%) Humidity (%) (mm)? Speed (m/s)3 (m/s) (m/s) (kPa) (W/m?) (%)*
Aug-21 0.52 6.17 11.86 17.53 31.31 76.04 100.00 31.60 83.00 0.81 3.55 6.30 92.67 134.98 0.19
Sep-21 -1.21 3.56 9.74 16.17 19.82 78.88 100.00 0.00 6.00 0.62 3.14 4.78 92.47 106.80 0.18
Oct-21
Nov-21
Dec-21
Jan-22 -34.76 -26.00 -23.21 -19.21 -15.75 83.03 91.20 71.80 0.00 6.55 3.28 18.14 93.06 14.31 -0.01
Feb-22 -38.51 -24.55 -19.53 -14.54 -2.33 86.10 98.20 51.40 0.60 1.80 2.25 29.92 93.01 25.00 -0.01
Mar-22 -34.10 -15.81 -10.00 -4.06 6.43 76.96 98.70 33.40 3.20 3.57 2.84 19.94 92.64 88.63 -0.01
Apr-22 -27.83 -11.37 -3.72 3.08 10.69 56.11 96.80 23.60 2.00 4.42 3.79 23.58 92.99 183.46 0.00
May-22 2 -4.14 -0.45 4.41 8.72 10.64 63.87 100.00 31.30 6.20 5.48 4.97 29.02 92.14 203.93 0.14
Jun-22 12 4.82 7.69 14.87 20.70 27.80 59.68 98.80 15.00 25.80 1.12 4.29 9.32 106.80 229.45 0.18
Jul-22 1.51 8.63 14.68 20.22 29.29 68.85 100.00 23.10 56.60 1.06 4.44 8.31 106.50 167.36 0.79
Aug-22 0.16 7.05 12.56 18.19 25.79 75.13 100.00 29.90 52.60 1.25 4.52 8.31 106.75 144.47 0.74
Sep-22 -4.56 1.29 6.41 12.04 18.49 80.32 100.00 32.80 56.00 0.87 3.80 9.07 106.94 82.82 0.85
Oct-22 -19.01 -6.92 -3.10 0.37 14.17 93.96 100.00 34.40 51.00 0.62 2.55 10.32 106.94 30.79 0.91
Nov-22 -37.06 -18.68 -14.51 -10.51 5.67 91.63 100.00 66.70 0.60 0.13 0.97 4.03 106.94 6.76 0.63
Dec-22 -45.14 -26.94 -23.48 -19.64 -1.50 87.53 100.00 73.70 0.00 0.03 1.97 2.27 106.94 1.23 0.61
Notes:

Values in grey italics indicate a partial month.

Cells highlighted grey indicate station was down and no data are available.

3 Wind Sensor was not operating properly:

. October 2012 has 2 days of complete and 11 days of partial wind data

. November 2012 has 5 days of complete and 24 days of partial wind data
. December 2012 has 2 days of complete and 16 days of partial wind data
. January 2013 has 5 days of complete and 16 days of partial wind data

. February 2013 has 2 days of complete and 26 days of partial wind data
. March 2013 has 4 days of complete and 27 days of partial wind data

. April 2013 has 14 days of complete and 16 days of partial wind data

. May 2013 has 15 days of complete and 16 days of partial wind data
June 2013 has 29 days of complete and 1 day of partial wind data
August 2013 has 29 days of complete and 2 days of partial wind data
September 2013 has 15 days of complete and 15 days of partial wind data
October 2013 has 6 days of complete and 25 days of partial wind data

. November 2013 has 1 day of complete and 28 days of partial wind data
. December 2013 has 2 days of complete and 23 days of partial wind data
. January 2014 has 0 days of complete and 12 days of partial wind data

. February 2014 has 0 days of complete and 13 days of partial wind data
. March 2014 has 1 days of complete and 30 days of partial wind data

. April 2014 has 10 days of complete and 20 days of partial wind data

. May 2014 has 21 days of complete and 10 days of partial wind data

. December 2014 has 3 days of complete and 12 days of partial wind data
. January 2015 has 0 days of complete and 14 days of partial wind data

. February 2015 has 1 day of complete and 17 days of partial wind data

. March 2015 has 5 days of complete and 26 days of partial wind data

. April 2015 has 12 days of complete and 18 days of partial wind data

. May 2015 has 27 days of complete and 4 days of partial wind data

. August 2015 has 29 days of complete and 2 days of partial wind data

1 Station was commissioned on October 19, so October 2012 has 12 days of complete data

2 May 2013 has 14 days of compete rain data

“Negative values reported from Oct 2012 to April 2013, from Nov 2013 to Apr 2014, from Oct 2014 to Apr 2015 and from Nov 2015 to March 2016 were invalidated — soil assumed to be frozen

5 Station was down between July 16 and October 26, 2014
6Station was down between March 13 and August 15, 2018
“Station down between September 10 and October 9, 2018

8 Station was down between April 20 and August 3, 2019

9 Soil moisture logger down as of February 19, 2020

10 Station down between June 25 to August 11, 2020

11 Battery and Datalogger removed in October, station stopped recording on October 12, 2020

12 Battery was depleted May 13 to June 9, 2022
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Notes:
. September 2015 has 14 days of complete and 16 days of partial wind data
. October 2015 has 12 days of complete and 19 days of partial wind data
. November 2015 has 1 day of complete and 23 days of partial wind data
. December 2015 has 0 day of complete and 9 days of partial wind data
. January 2016 has 4 days of complete and 19 days of partial wind data
. February 2016 has 2 days of complete and 17 days of partial wind data
. March 2016 has 8 days of complete and 23 days of partial wind data
. April 2016 has 22 days of complete and 4 days of partial wind data
. May 2016 has 30 days of complete and 1 day of partial wind data
. September 2016 has 22 days of complete and 8 days of partial wind data
. October 2016 has 4 days of complete and 27 days of partial wind data
. November 2016 has 3 days of complete and 11 days of partial wind data
. December 2016 has 0 day of complete and 18 days of partial wind data
. January 2017 has 0 day of complete and 17 days of partial wind data
. February 2017 has 6 days of complete and 21 days of partial wind data
. March 2017 has 15 days of complete and 16 days of partial wind data
. April 2017 has 17 days of complete and 13 days of partial wind data
. May 2017 has 24 days of complete and 7 days of partial wind data
. September 2017 has 25 days of complete and 5 days of partial wind data
. October 2017 has 3 days of complete and 22 days of partial wind data
. November 2017 has 0 day of complete and 1 day of partial wind data
. December 2017 has 1 day of complete and 6 days of partial wind data
. January 2018 has 12 days of partial wind data
. February 2018 has 28 days of partial wind data
. March 2018 has 13 days of partial wind data
. August 2018 has 17 days of partial wind data
. March 2017 has 15 days of complete and 16 days of partial wind data
. April 2017 has 17 days of complete and 13 days of partial wind data
. May 2017 has 24 days of complete and 7 days of partial wind data
. September 2017 has 25 days of complete and 5 days of partial wind data
. October 2017 has 3 days of complete and 22 days of partial wind data
. November 2017 has 0 day of complete and 1 day of partial wind data
. December 2017 has 1 day of complete and 6 days of partial wind data
. January 2018 has 12 days of partial wind data
. February 2018 has 28 days of partial wind data
. March 2018 has 13 days of partial wind data
. August 2018 has 17 days of partial wind data
. September 2018 only has 16 days of partial wind data
. October 2018 only has 23 days of partial wind data
. November 2018 has 30 days of partial wind data
. December 2018 only has 18 days of partial wind data
. January 2019 only has 3 days of partial wind data
. February 2019 only has 19 days of partial wind data
. March 2019 has 8 days of complete and 23 days of partial wind data
. April 2019 has 7 days of complete and 13 days of partial wind data
. August 2019 has 16 days of complete and 12 days of partial wind data
. September 2019 has 9 days of complete and 21 days of partial wind data
. October 2019 has 1 day of complete and 30 days on partial wind data
. November 2019 has 2 days of complete and 13 days of partial wind data
. January 2020 has 6 days of partial wind data
. February 2020 has 18 days of partial wind data
. March 2020 has 28 days of partial wind data and 1 complete day
. April 2020 has 27 days of partial wind data and 3 complete days
. March 2017 has 15 days of complete and 16 days of partial wind data
. April 2017 has 17 days of complete and 13 days of partial wind data
. May 2020 has 18 days of partial wind data and 13 complete days
. June 2020 has 19 days of partial wind data and 7 complete days
. August 2020 has 20 days of partial wind data and 1 complete day
. September 2020 has 25 days of partial wind data and 5 complete days
. October 2020 has 9 days of partial wind data and 2 complete days
. January 2022 has 3 days of complete and 27 days of partial wind data
. February 2022 has 28 days of complete and 9 days of partial wind data
. March 2022 has 31 days of complete and 7 days of partial wind data
. April 2022 has 30 days of complete and 2 days of partial wind data
. May 2022 has 11 days of complete and 20 days of partial wind data
. June 2022 has 20 days of complete and 10 days of partial wind data
. July 2022 has 31 days of complete and 3 days of partial wind data
. August 2022 has 1 days of complete and 3 days of partial wind data
. September 2022 has 30 days of complete and 7 days of partial wind data
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Notes:

. October 2022 has 31 days of complete and 10 days of partial wind data
. November 2022 has 22 days of complete and 19 days of partial wind data
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3.1.4 SNOW SURVEYS

There are three regional snow survey sites that are monitored by the Yukon Government: Mayo Airport A, Mayo
Airport B, and Calumet. Mayo Airport A and B are located in the Village of Mayo at an elevation of 540 masl and
Calumet is on Galena Hill, near Keno City at an elevation of 1310 masl. The March and April monthly snow water
equivalent (SWE) statistics for the three regional sites are shown in Table 3-8.

Table 3-8: Regional Snow Survey Station Values

Elevation ) )
Station Period Month Min Max (mm) Average (mm)
(masl)
1968-2022 March 30 160 92
Mayo A 540
n=>51 April 10 176 96
1987-2022 March 52 172 96
Mayo B 540 .
n=32 April 48 192 108
1975-2022 March 94 298 176
Calumet 1310 B
n=44 April 95 305 197

The locations of the snow survey stations are shown on Figure 3-5. The annual snow water equivalent (SWE) results
for each of the 13 KHSD snow survey stations are presented in Table 3-9.
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Table 3-9: Snow Survey (SWE) Results (mm)

Station BKS-1 BKS-2 BKS-3 BKS-4 BKS-5.0 BKS-5.1 BKS-6 BKS-7 BKS-8 BKS-9 BKS-10 BKS-11 BKS-12 BKS-13 Mayo A Mayo B Calumet

Elevation (m 914 907 878 876 942 942 938 1032 1132 1051 990 1338 1248 1003 Monthly Mean 540 540 1310

Tall spruce . Between 1 and Down road Keno dump Keno dump Keno dump Uphill from Far end of ALBKR 16 Near BKR 8 pull Lucky Queen, Berli:?r:g(;\fam Onek, upslope
DescriEtion up hill near Logrsllst:arliar 2 marker on zzsn;rBtf)S:ZI area. Near area. Near a'rea. (')n' :'Z!i;eennot Bile;:’;(;;::t' Sligr::I:/kj[rJ.on ouF. U.p on upslope of the 200 adit, of portal 'near A'\':':)\c/)(r)t Mayo Airport Calumet Hill
dry stack CLR road CLR marker scrub trees scrub trees sloping hillside pond storage shed hillside hillside pond Upit):de of powerline

Jan-11 7.6 7.6 7.6 7.6 5.1 - 2.5 7.6 7.6 7.6 10.1 - - - 7.1 - - -
Feb-11 7.6 7.6 10.2 7.6 7.6 - 2.5 10.2 7.6 10.2 7.6 - - - 7.9 - - -
Mar-11 5.1 7.6 7.6 7.6 5.1 - 7.6 5.1 10.2 5.1 - - - 6.1 9.0 8.4 13.9
Jan-12 6.0 12.2 9.6 8.5 13.7 - 11.2 12.5 9.9 124 133 - - - 10.9 - - -
Feb-12 16.1 13.6 12.5 17.6 - 11.3 12.6 13.6 13.8 133 16.5 - - - 141 - - -
Mar-12 18.7 9.3 4.4 12.3 - 12.2 14.8 4.8 17.6 171 27.7 - - - 13.9 7.8 10.0 15.1
Apr-12 8.7 20.8 7.7 8.8 - 9.6 19.8 8.5 195 10.7 - - - 11.4 14.4 15.6 18.0
Jan-13 7.3 9.3 7.3 9.3 - 6.7 6.7 6.7 8.0 7.3 9.3 - - - 7.8 - - -
Feb-13 11.3 10.7 10.0 11.7 - 9.7 9.2 11.0 10.0 10.0 10.0 - - - 10.4 - - -
Mar-13 13.0 11.7 14.3 18.3 - 133 12.0 10.3 18.5 15.0 12.3 - - - 13.9 12.9 8.0 15.8
Apr-13 15.0 13.8 14.7 14.3 - 13.0 11.3 13.7 19.7 14.0 14.3 - - - 14.4 12.0 - 18.6
Jan-14 12.3 10.3 13.0 12.7 - 11.0 10.7 133 9.3 12.3 14.0 - - - 11.9 - - -
Feb-14 14.0 10.7 12.3 12.0 - 12.0 10.3 13.0 12.7 11.7 15.7 - - - 12.4 - - -
Mar-14 123 10.0 11.0 11.7 - 10.7 8.7 13.0 12.7 11.3 14.3 - - - 11.6 10.3 12.0 18.9
Apr-14 9.7 7.7 9.7 7.3 - 8.7 8.3 10.0 10.7 9.0 7.0 - - - 8.8 12.3 12.6 20.7
Feb-15 8.0 9.0 9.3 3.7 - 8.3 7.3 9.0 6.7 7.7 10.0 - - - 7.9 - - -
Mar-15 9.3 10.3 7.0 8.7 - 10.7 8.7 12.7 17.0 10.7 10.0 - - - 10.5 7.6 9.0 18.4
Apr-15 8.7 9.0 10.7 7.3 - 12.0 9.0 14.0 12.3 8.3 12.0 - - - 10.3 10.3 11.8 23.2
Feb-16 4.0 8.0 8.0 10.0 - 10.0 8.0 7.3 7.3 7.3 10.7 20.3 - - 8.1 - - -
Mar-16 8.7 11.0 9.3 8.7 - 8.7 8.0 7.0 9.3 7.0 6.0 20.7 - - 8.4 11.3 10.4 20.2
Apr-16 7.7 10.3 10.7 12.3 - 10.7 8.3 11.3 - 11.7 15.0 233 - 9.8 7.0 4.8 18.1
Feb-17 5.7 6.7 4.0 5.7 - 5.7 7.3 7.0 7.7 7.0 6.0 11.0 7.0 3.0 6.4 - - -
Mar-17 8.7 9.3 9.3 10.3 - 8.3 8.0 8.3 10.7 7.3 9.3 16.0 8.7 4.0 9.1 3.8 4.2 15.0
Apr-17 9.3 11.7 13.0 11.3 - 10.7 9.3 11.0 13.0 6.7 6.7 18.0 14.3 10.4 8.8 8.0 16.5
Jan-18 4.3 6.0 6.3 6.3 - 6.0 5.7 5.7 9.0 8.0 8.7 8.7 6.3 6.3 6.7 - - -
Feb-18 6.7 7.3 10.0 8.7 - 9.3 8.0 8.7 10.7 10.0 10.0 11.7 11.0 6.0 9.1 - - -
Mar-18 8.7 10.0 10.0 10.7 - 133 11.3 11.3 113 133 12.0 18.0 - - 10.0 4.8 6.5 14.2
Apr-18 4.0 4.3 4.0 5.0 - 5.0 5.0 5.0 5.7 4.3 4.7 - 4.3 5.3 4.4 5.6 6.4 17.2
Jan-19 4.7 4.7 6.0 6.7 - 4.0 4.0 7.6 5.3 6.0 5.3 6.7 10.7 4.7 6.0 - - -
Feb-19 6.0 6.0 6.0 6.0 - 8.0 8.0 6.0 8.0 8.0 7.3 8.0 - 6.0 7.4 - - -
Mar-19 5.3 4.7 5.3 5.3 - 5.3 5.3 5.3 6.7 6.7 6.7 - 10.0 - 6.6 6.8 6.0 13.0
Apr-19 - - - - - - - - 9.3 7.3 8.0 - 14.0 - 9.7 0.0 0.0 Esti?r;ited
Jan-20 - - 53 7.3 - 6.7 12.0 - - - - - 11.3 - 10.0 - - -
Feb-20 - 16.0 15.3 14.0 - 16.0 14.0 12.0 15.3 153 16.7 - 16.7 - 15.1 - - -
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Station BKS-1 BKS-2 BKS-3 BKS-4 BKS-5.0 BKS-5.1 BKS-6 BKS-7 BKS-8 BKS-9 BKS-10 BKS-11 BKS-12 BKS-13 Mayo A Mayo B Calumet
Elevation (m 914 907 878 876 942 942 938 1032 1132 1051 990 1338 1248 1003 540 540 1310

o~ Monthly Mean
. asto
Tall spruce . Between 1 and Down road Keno dump Keno dump Keno dump Uphill from Far end of AtBKR 16 Near BKR 8 pull Lucky Queen, Bermingham Onek, upslope
. ae . Log pile near from BKS 3, Bellekeno Bellekeno East. marker. R Mayo . .
Description up hill near d 2 marker on area. Near area. Near area. On R . out. Up on upslope of the 200 adit, of portal near X Mayo Airport Calumet Hill
ry stack closer to #2 . S treatment Nr explosive Slightly up on . . Airport
dry stack CLR road scrub trees scrub trees sloping hillside s hillside pond Upslope of powerline
CLR marker pond storage shed hillside road

Mar-20 17.0 17.3 15.3 18.0 - 11.3 15.7 14.0 213 23.3 19.3 - - - 17.5 15.4 15.0 27.7

Apr-20 18.7 17.0 16.0 20.7 - 19.3 16.7 15.3 - 26.0 23.3 11.3 27.3 - 19.9 17.3 16.6 30.5

Feb-21 8.0 - - 6.3 - 8.7 - - 8.7 12.0 8.3 - 12.3 - 10.0 - - -

Mar-21 10.0 - - 9.3 - 10.0 - - 12.3 13.7 11.0 19.3 16.7 11.0 13.4 9.8 9.0 16.7

Apr-21 13.0 - - 13.7 - 14.0 - - 15.0 13.3 13.3 - 18.7 - 14.9 7.9 13.8 18.4

Feb-22 10.7 - - 15.7 9 - - 7.7 14 10.3 15.3 20.7 11.3 10.3 - - 21.3

Mar-22 14.0 - - 17.0 - 10.0 - - 18.7 9.3 16.3 18.0 25.3 15.3 15.8 16.0 17.2 24.6

Apr-22 19.3 - - 14.3 - 16.0 - - 16.3 15.7 19.7 - 26.7 - 18.9 16.7e 18.0 27.3
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Manual snow surveys have been conducted in the KHSD since 2011 at ten monitoring stations in order to represent the
varying snow conditions as a function of aspect and elevation. Two additional stations (BKS-11 Lucky Queen and BKS-12
Bermingham) were established in 2016 and a third one (BKS-13 Onek) was established in 2017. In April 2020, snow surveys
were also conducted in the Valley Tailings area in three new locations; data is presented in Table 3-10 below.

Table 3-10: Valley Tailings Snow Survey Stations SWE (cm)

Station VT-1 VT-2 VT-3
Elevation (masl) 718 697 692
Description Locatevc{/:;tl::r ‘;‘:g;g nTui/ing South 3]; ;Z; ?;Z;lgsp :g: don the West of Valley Tailings Dam facility
Apr-20 16.7 19.3 17.3
Feb-21 7.7 9.0 10.3
Mar-21 11.0 11.3 14.3
Apr-21 12.7 12.7 15.3
Feb-22 9.7 17.7 11.7
Mar-22 18.3 17 18
Apr-22 15 15.3 15.3

In 2022, surveys were conducted on February 17-22, March 30, and April 27-28. Site stations are presented for comparison
with the regional stations in Figure 3-6. Station BKS-1 is at 914 masl and is an open space near the DSTF above the Flame &
Moth mine. Station BKS-3 is located on the Christal Lake Road at an elevation of 878 masl, and station BKS-4 is also on Christal
Lake Road, between kilometer 3 and 4 markers on the uphill side of the road. Station BKS-5.1, at 942 masl, is located near
the Keno transfer station just up the hill from KV-87N at 876 masl. Station BKS-7 is uphill form the Bellekeno treatment pond
at an elevation of 1032 masl, and BKS-8 is at the far end of Bellekeno East at an elevation of 1132 masl. BKS-10 is at 990 masl
and is on the uphill side of the Bellekeno road at the kilometer 8 pullout. BKS-12 is at 1248 masl and is located near KV-78B.
Mayo A and B are collected at the Mayo airport at an elevation of 540 masl and finally Calumet station is found near the
Galena Hill weather station at 1310 masl. These stations were chosen based on elevation variation and their recorded SWE
over the surveyed period.

Figure 3-7 presents SWE as a function of elevation, as predicted the higher the elevation, the more snow is accumulated. The
highest station, BKS-12 at 1248 masl, has shown the highest SWE for 2022 in February, March, and April. The measured SWE
of BKS-12 is comparable to Calumet station SWE which has a similar northwest aspect and elevation of 1310 masl. In March
2022, BKS-12 SWE measurement was 114.5% higher than the average historical SWE at this site. BKS-12 has showed the
highest SWE consistently from 2016 to 2022. The lowest SWE of 2022 was recorded at station BKS-9 which has an elevation
of 1051 masl and is comparable to BKS-5.1 SWE at 942 masl, regardless of elevation difference. BKS-4 March SWE
measurement is 24.6% below March historical average at this site. April showed a decrease in average SWE by 26.4%c
compared to the 2021 increase of 18.7% across all surveyed sites, showing a total decrease in accumulated SWE around the
Keno Valley.
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Figure 3-6: Regional Snow Water Equivalents Compared to BKS-1, 4, 5.1, 8, 10, and 12 for 2016-2022
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Figure 3-7: March Snow Water Equivalent as a Function of Elevation
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3.1.5 MEAN ANNUAL PRECIPITATION (MAP)

Mean annual precipitation (MAP) within a mountainous region typically increases with increasing elevation. The
significant relief over which the KHSD area spans is well represented by two historical weather stations with Elsa at
814 masl and the Keno Hill weather station at 1472 masl. In 1996, Clearwater Consultants Ltd. (CCL) used data from
these two stations as well as from Environment Canada’s station located at Mayo airport (504 masl.) to derive a
relationship between MAP and elevation (Access, 1996). Assuming a linear relationship, a line was fitted to the data
of these stations. Figure 3-8 was reproduced (Access, 1996) and updated to include the three stations in this memo
and including more recent data where available. The slope of this line indicates that MAP increases by an average of
27 mm for every 100 m of ascent, a value not too dissimilar from that observed values in other regions of the Yukon

interior.
Mean Annual Precipitation (MAP) vs Elevation

650 Calumet

600 .
€ Y Boundary....""" ® Keno Hill
E 0 District Mill _..+*""
S 500 pawson airport Valley Tailings o .
.;*_3;_ 450 | (1976-1995) Clinton creek Klondike
‘8 40 Dawson airport Mcquesten Lee*” @ Elsa
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Figure 3-8: Mean Annual Precipitation as a Function of Elevation
3.1.5.1 MONTHLY PRECIPITATION

As with MAP, the seasonal or monthly distribution is influenced by elevation. To demonstrate this influence, the
monthly distributions for Elsa, Keno Hill and Mayo Airport have been plotted in Figure 3-9, which was part of the
same assessment conducted by CCL in 1996 (Access, 1996), but with Mayo Airport updated to include recent data.
The proportion of total precipitation which falls as rain decreases as elevation increases (53% of total precipitation
at Elsa, 1% at Keno Hill and 60% at Mayo Airport). Again, a simple linear relationship can be derived, and the slope
indicates that the proportion of total precipitation that falls as rain decreases by about 2% for every 100 m ascent.
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Figure 3-9: Mean Monthly Precipitation

Note: Reproduced from Access (1996) with Mayo Airport updated to include more recent data
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3.1.5.2 MAYO A RECENT PRECIPITATION AND TEMPERATURE COMPARISON TO SITE STATIONS

Recent precipitation data from Mayo A, Calumet, District Mill, and the Valley Tailings weather stations were used to
verify the empirical relationships presented above. Validated precipitation data at Mayo A are available until
December 12, 2022, with the exception of the year 2013, which is missing. Therefore, the periods of overlap between
the Calumet station (2007-2022), the District Mill station (2012-2022), and the Valley Tailings (2014-2022) were used
for this comparison. Mayo A reports both rain and total precipitation, while Calumet and the Valley Tailings weather
stations record rainfall only. Table 3-11 presents the proportion of total precipitation that fell as rain for the 2007-
2022 period at Mayo A. The District Mill weather station recorded rainfall only in 2012 and 2013 and total
precipitation since 2014. Additionally, the District Mill station did not record precipitation between May and
November 2022, therefore only a partial data set for 2022 and not representative for the year.

Table 3-11: Annual Precipitation at Mayo A and District Mill Station, 2007-2022

Mayo A Station District Mill

Year Total Rain (mm) Total Snow (cm) Total Precipitation (mm) % Rain Precipitation (mm)
2007 217.2 188.4 345.8 62.8 -

2008 309.3 157.8 429.3 72 -

2009 186.9 181.6 304.3 61.4 -

2010 198.1 129.8 293.7 67.4 -

2011 329.5 164.9 452.9 72.8 -

2012 171.7 158.4 276.1 62.2 217.5
2013 226.3 144.1 359.2 63.0 400.0
2014 287.7 50.3 376.3 76.5 292.6
2015 301 173.1 408.7 73.6 296.9
2016 245.6 124.4 316 77.7 277.7
2017 246.8 94.1 312.7 78.9 265.9
2018 292.5 78 338 86.5 344.9
2019 137.8 200.9 249.3 55.3 127.0
2020 306 206.7 435.6 70.2 287.7
2021 191.1 172.4 296.2 64.5 278.6
2022 303.3 176.3 410 74.0 56.7
AVG 246.9 150.1 350.3 69.9 258.7

For this 15-year period, the average proportion of total precipitation that fell as rain was 69.4%, which is slightly
higher than the original estimate of 60%. Since the value of 60% was estimated using data collected between 1974
and 1982, it is possible that the proportion of total precipitation falling as rain has increased with the warming
temperature trends observed in the Yukon. Figure 3-12 shows the temperature trend at Mayo A since 1925.
Maximum, minimum, and mean temperatures recorded over the 1925-2022 period all show an increasing trend,
though the minimum temperatures are seeing the greatest increase.

As seen in Figure 3-10 and Figure 3-11, there continues to be a difference between the precipitation collected at the
District Mill Weather Station (936 masl until November 2022, 900 masl thereafter) and the Mayo A Station
(504 masl). The rain data correlates well for months that the station was in working order. The general trend of
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snowfall data between the District station and Mayo A are similar; however, the amount is significantly different for
months January to March. It is worth noting the precipitation equipment is prone to freezing in the winter and has
not always provided reliable data, additionally, a snow fall adapter was only installed in 2013.

District Mill Weather Station (936 masl), 2022
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Figure 3-10: Precipitation at District Mill Weather Station
District Mill and Mayo A Monthly Average Precipitation
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Figure 3-11: District Mill and Mayo A Average Monthly Precipitation Comparison
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Figure 3-12: Mayo A Annual Temperatures, 1925-2022

Assuming the empirical linear relationship where the proportion of total precipitation that falls as rain decreases by
about 2% for every 100 m ascent, it is expected that 45.2% of total precipitation falls as rain at Calumet, 54.1% at
the District Mill and 58.5% at the Valley Tailings station. Based on Mayo A annual total precipitation from 2007 to
2022 (Figure 3-12), predicted total rainfall is compared to total rainfall measured at Calumet, District Mill, and Valley
Tailings (Table 3-12). Note that Calumet observed rainfall data for 2016 and 2017 are largely incomplete and those
years were therefore not included in the comparison below. As the District Mill station was not operational from
May to November 2022, the precipitation data collected at that station are not representative of the year.
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Table 3-12: Predicted Versus Measured Total Rain (mm)

Predicted Annual
. Measured Total
- 'I.'o-tal . Predl.cted Total Precipitation ACtl:lal - % Difference
Precipitation Rain (mm) Predicted
(mm) (mm)
Calumet (1380 masl)
2007 582.3 263.1 276.4 133 5%
2008 665.8 300.8 363.6 62.8 17%
2009 540.8 244.3 196.4 -48.0 -24%
2010 530.2 239.6 462.2 222.7 48%
2011 689.4 3115 305.5 -6.0 -2%
2012 512.6 231.6 137.0 -94.6 -69%
2013 595.7 269.1 200.6 -68.5 -34%
2014 612.8 276.9 264.4 -12.5 -5%
2015 645.2 2915 339.7 48.2 14%
2016 552.5 249.6 76.9 -172.7 -225%
2017 549.2 248.1 - - -
2018 574.5 259.6 430.9 171.3 40%
2019 485.8 219.5 -3.3 -2%
2020 672.1 303.7 186.1 38%
2021 532.7 240.7 57.1 19%
2022 646.5 292.1 -37.5 -15%
AVG 586.8 264.9 289.2 23.0 -15%
District Mill (936 masl)
2012 392.7 212.3 217.5 5.2 2%
2013 475.8 257.2 400.0 142.8 36%
2014 492.9 266.5 292.6 -200.3 -68%
2015 5253 284.0 296.9 -228.4 -77%
2016 432.6 233.9 277.7 -154.9 -56%
2017 429.3 232.1 267.3 -162.0 -61%
2018 454.6 245.8 344.9 -109.7 -32%
2019 365.9 197.8 127.0 -238.9 -188%
2020 552.2 298.5 287.7 -264.5 -92%
2021 412.8 223.2 278.6 -134.2 -48%
2022 526.6 284.7 - - -
AVG 466.9 247.6 279.1 -134.6 -58%
Valley Tailings (718 masl)
2014 57.8 33.8 112.4 78.6 70%
2015 57.8 33.8 272.2 238.4 88%
2016 57.8 33.8 226.6 192.8 85%
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Predicted Annual
. Measured Total
Total Predicted Total .. Actual - o M
Year . . Precipitation . % Difference
Precipitation Rain (mm) (mm) Predicted
mm
(mm)
2017 57.8 33.8 269.20 235.4 87%
2018 57.8 33.8 41.8 55%
2019 57.8 33.8 35.6 51%
2020 57.8 33.8 60.6 64%
2021 57.8 33.8 104.1 76%
2022 57.8 33.8 198.6 85%
AVG 57.8 33.8 157.2 126.2 72%

Values in grey italics indicate that total precipitation is not from the entire year (i.e., some data missing due to weather station
malfunctions).

3.1.5.3 DiscussiON BETWEEN PREDICTED AND OBSERVED PRECIPITATION

Some years have incomplete rain data at Calumet (refer to Table 3-3 for specific details) and Valley Tailings (refer to
Table 3-7), and this could explain the negative difference between actual and predicted rainfall in 2009, 2011-2012,
and 2019-2020 at the Calumet station, 2022 at the District Mill station and 2014 and 2018-2021 at the Valley Tailings
station (Table 3-7). In other cases, however, the difference is positive even though the Calumet dataset is incomplete
(e.g., 2015 and 2021). For three of the years where the Calumet dataset is complete, the difference between actual
and predicted total rainfall is positive (2008, 2010 and 2018), and for two other years it is negative (2013 and 2014).
The average difference between actual and predicted for those five years is positive (13.3%), implying that the linear
relationship between MAP and elevation developed by CCL (Access, 1996) might underestimate total precipitation
increase with elevation. A confounding factor is the assumed relationship between the proportion of total
precipitation that falls as rain and elevation, which may also need to be refined. At the Valley Tailings station, the
2015, 2016 and 2017 dataset are complete and actual versus predicted rainfall are relatively similar (-2.6%, -3.3%
and 13.8% difference, respectively).

In the case of the District Mill, there is good agreement between predicted and measured total rain for the year
2012. From 2014 to 2022, however, comparison is made for total precipitation since a snowfall conversion adaptor
was installed in 2013. In that case, the measured amount is considerably less than the predicted amount, indicating
probable under catch of the snowfall conversion adaptor. Literature reports a cumulative winter catch efficiency of
0.66 for a Campbell Scientific TE525 tipping bucket gauge with a CS705 snow fall adaptor and alter screen
(MacDonald and Pomeroy, 2007). Total precipitation data (2014-2019) from October through April were therefore
corrected using this factor. Also, because the use of an alter screen for wind deflection has a documented
improvement of 10 to 16% in snow collection efficiency and 6% to 10% for all types of precipitation (Belfort
Instrument, 2013), average correction factors of 8% and 13% for summer and winter months respectively were
applied to precipitation data collected prior to the installation of the alter screen in June 2015. Corrected total
precipitation data are still below the values predicted from the MAP-elevation relationship, suggesting that the
snowfall under catch might be greater at this site than the average value reported in the literature, or that there is
uncertainty in the MAP-elevation relationship. Refinement of the MAP-elevation relationship derived by CCL (Access,
1996) will be possible as more years of data become available at Calumet and at the District Mill, and as total
precipitation data become available at the District Mill weather station.
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3.2 AIRQuALTY

AKHM established an air quality monitoring program in 2009. To assess potential effects of particulate matter,
discrete receptors in Keno City were used in the modelling. Ambient concentrations were predicted at six discrete
receptors in Keno City (Figure 3-13). Air quality monitoring undertaken by AKHM during periods of suspension of
operations of the District Mill represent either ambient conditions or low levels of activity.

Air quality was monitored using dustfall monitoring stations installed at four locations near the District Mill site
(2011). Bergerhoff dust monitoring gauges were utilized to carry out this initia