Environmental Assessment, Mount Skukum Gold Mine
(MSGM), Yukon Region — Final Report

(Call Up No. 98-6195-02)

Prepared for:

.*I Indian and Northern Affairs
Canada

Contaminated Sites Office
345 — 300 Main Street
Whitehorse, Yukon

by

Consulting Limited

Environmental Solutions
Unit B3

5109 Harvester Road
Burlington, ON

March, 2000




P Call Up 98-6195-02 — Mt. Skukum
Gold Mine ~ Environmental Assessment

Environmental Assessment, Mount Skukum Gold Mine
(MSGM), Yukon Region — Final Report

(Call Up No. 98-6195-02)

Prepared for:

Department of Indian Affairs and Northern Development
Contaminated Sites Office
345 — 300 Main Street
Whitehorse, Yukon

by

MDA Consulting Limited
Environmental Solutions
Unit B3
5109 Harvester Road
Burlington, ON

In Association With

Arctic Environmental Services
143C Industrial Road
Whitehorse, Yukon

IVl Environmental Assessment, Mt. Skukum Gold Mine — Yukon Region
A Page i




P Call Up 98-6195-02 — Mt. Skukum
Gold Mine - Environmental Assessment

Table of Contents

1. EXECULIVE SUIMIMATIY ....ccevveerrerrerenrnroicsssuosessssasesssasnasssssssessesessssesssesssessstesssssssesessasasesessssasassssnsenssassesessssssssasasasens vi
2. BACKEIOUNG......couiirireencerireninteieietenieteeinseetsaresessessasssssssseassasesessasstessssnsnsesessssssasesesentasessnssensasssesassssessssesesesessasan 1
3. Preliminary ASSESSIMENL. ... .c.ccoiecececreeeurereseeesesessessssttssasssnrssssssassererssesatamssssssesesssasesssasesesssssssesesssnsssssaassassesess 3
3.1L FHle ROVIEW ..ottt sesssssssassessssasss e be s sebe b et sssssba e e s sss s s se e nasasasesasssessanasssssesasanescassanasenene 3
3.2, INIEIVIBWS ..ottt centnas s eser e s ese st sresasessssasssnssseesesestssesansnsossssssressesesssessesestssessasessnnesenesesoseent 3
3.3, Reconnaissance Planning..........c..cocveeererereerserinrersieresresssesssesssssssssssssesssserssasessssessssssssmsssssssssassmssssasasenresasans 3
3.4.  First Nations COMMUINICALIONS ........eeevreerererenersereerinserersscsssinsnsensrsnssssesressssessssesesesssssssarsssssssssesessossssssasasasess 3

4. Mill SHE INSPECLION......c.errrceriererereriseeterssessstrinsinsressesesssessssesesssesssrssssessssssnsesssssesesesessasessssssassnsssesassssssssensssnsesarsases 4
4.1.  Outline of Site INSPECHION ACLIVILIES ......cecuerrereemeiriceeee e e ereseeereesesesennseseserenesesseeseneansens 4
4.2.  Field SampPling MethOdS .........ccevreeieerurerenerenieensrtenienmessinsessssesssssssassessssssseesssssssssasnsnsessssssarsssnsssssensarssasserees 6
4.3.  Description of Mill Site CONItIONS .........cccueueeiuirereieeeere et sesesesesesestesesste e e e sesemeosnenenens 6
431, EQUIPINENL...cciiiiiiieccecrenrceetseneseeressessneesosessssesssosesstssssasessssnsessasatesssessasssessssssessasnsesess essssensessstsesasens 6
432,  BUildINES/SIUCIUIES.......cceveeiereriererricrterestenietessetesassassesessesasrresessessssesesssssssassesessessessssesassessasansessesassases 6
433, Mill Site GIOUNMS........cersiererereieerirerteesteieseteteressesseseseesasasssssessasessssessssensessssessssssensesassessessssassesssasses 8

5. DeSCTIPLioN Of MINE SIE....c.covrurirceirirriieninieinienseietssssesstssestssetesssesssesasassssasessssssasesessssssessasssasesssssensssesessassssssnsens 15
5.1.  Outline of Site INSPECHION ACHVILIES ...cvvvevereerereriarerierenieirsressrieseiestesesessrerstesassesesasesarsssansssesssersessssosassasens 15
5.2.  Description of Mine Site CONAItIONS ......ccceverrrreierrriiersieeeieseeteeiereeseercessesesesesesessssessssssssessssessasssssennees 16
5.2, 10 UDPPET At ..oiiiiiiincnisrererenececerenencsnrsessseseressesestssesesessesssssessatesesensessssssssnsesosssssasssssssesssessssesassssansnssenes 16
522, LOWET Adit...ccoiiiiiiciictiiciitiiecineencnestsessnstsessssssnsessesssssessessssstsesssssonsessacesssessssessasneseserenssarenssenen 17

6. TaIlINGS PONAS ...ovveoeeriirieceretcieirrec et cr et treeeasess e sesseseteseases b e s asesebesssesebabesessstasesensesasessasenessasassasnsessnsrsnsansas 21
7. Detailed FIle REVIEW ...t reeseeneesesesnssssesssesessesssesesssssstasssmsesessssesesessesesssessenensseesssessesenssonsasess 24
7.1, BACKEIOUN....c.ociiiietiecetietet st teter et ssetesee s e st eaesassebeasesassesantestasasessessstertasansentssensastesastaseesensnsnasensesassen 24
7.2.  Yukon Territory Water Board — Water LICENCE ........c.cocerirurieerceriierenincierestssseseessssseseoseessnoseesssesesssnsenen 24
T30 SPIIS ettt cete st e es et sttt st e a st s e e s et e bk aR e Re R e e e SRR e bt Re e ssesases s et reee 28
731, TANES SPILLS .eouieteerreeiecerccree ettt et st r s se et et seesn e e et pe e s e st e s et e e nas e sares 28
7320 FUBLSPIIIS .ottt ettt sttt s r e st e et sas st e sa et s e s s e ss st e e ses b e nenstenenes 28

74, Cyanide TIEAMENL........ccccevvrrerrerererrertrrsrerstressessesestrseasssrsessessastesestssesssssssesesesssosensessossssessnssssassassssasessaseses 29
7.5, TaIINES PONAS ...ooueeeiieeiecete ettt sve st e e st net e s st ass s s s st s st s e e s st e s e se s aseasasesnsasaresanasen 30
T8, LaANALIIl ...ttt ste it et s ses st s ae s st s et e en et e s e s et e e saat e b sent e e be Rt e ke b e bt asantstssasansenerereses 31
7.7.  Waste Rock and Acid Mine Drainage............cccoveererenrreeressscsessossisessasssssssesssnesseesencosssesescssssessssessasssssererases 32
7.8.  Environmental Issues with ADANAONMENL ..........cccvevcrirrerenieenrerorinenrennseresseesnsseseasosssessmeesssessreseseseeseereces 32
7.8.1.  Temporary ADANAOTIUNIENL ..........cccoervereereneruerteserteserasssssesesneserasstssserssessessssesesssstesesssssnssessessesesssssereesens 32
7.82.  Permanent ADANONMENL .........ccoeeeieeeererireieirieetriereseeressesaeesastssessasansassessssasssesesassessssestonesesssenerseneas 33

8.  EnvIronmental MOMILOTINE ......cccocerererreeriereessereeianressansneseoressassessessassessessarsnssansontsnssssesasesssssescesesnsasesnsenesssesaseserocs 34
8.1.  Synthesis Of HiStOTICAL DALa........c.ccvcierrieririerriecerercetiietseeseeesessesesessessssesesstesessesessssesessessosesesssosasessssssens 34
8.1.1.  Environmental ChEMISITY ....ccouiiiririruiieriieneienseniecencnrstsaenenseracssessesassesssassesssesassesassosssssasnessosssesssssssses 34
8.1.2.  Biological MOMILOTING.......ccimeererrieceririeicriecnterernieencesssessensesasesencessnoneresassrsssessatorsrosssasssssoserosesssnin 36

9. Environmental Chemistry Data — ThiS ASSESSIMENL.........ccevvrererereerenmnsasasssserssesessorseresesesseseressesrossrossssssssessons 37
9.1.  Field Analysis - Water Chemistry Data .........c.ccceeieereieeerererieseircrerre e sestesesresnsessesee s ss s essesae e ssesesssran s 37
9.2.  Laboratory Results from this PrOJECE .......cccoecireieeiinicenrnccenenenesese et sossstssassionesesesssasssssassons 37
9.2.1.  Surface Water CREMISIIY ........cocveeerrertrueeirieriseeitsretsaeetsaretseesesaraesassesesasssessssssssncssenssssaseassasssenssasasens 37
Analyte (ME/L) (DISSOIVEA)....cccveviereririieririeniierererientiseeerereseetaserasessssrareesessassrassessssrstessessessassassessassassasssessareenssesasssons 40
0.2.2.  SOI CREMISITY ..eoueveeeneieeertrirerintessetneeteessese et snrsesasstsssstssessesssassassesesasasenssssossnsesenssssosensssensessearsens 41

10.  Archeological/Heritage/HiStorical FEatUres..........cccoeeeverueverererinininteenenseressseseesansesesossessesssncssesesassoeseesesesses 44
11.  Results of InSpection and REVIEW............cccevirrereereererreerenisniersioreesenesesessessassesssssassesssonssesssesseneesseseessessaranens 44
11.1. General Observations vis a vis Abandonment PIans...........cocovueioiinneeennnniniencsteeneeseseseesessesessenases 44
11.2. Listing of Potential CONtAMINANES. ......c..coeriereererrerrerencrerecsnamessresanesrecsesastsnssesssesessessorsssssesossaisnsassssassesens 44
11.3. IMIIL STEE .. ettt st st st st sttt sas s ses s s se st sas st e ss st e s see st s st e e sas st sasansesasasesesasseenerenass 44
11.4, MINE SILE c...onereereeerreceecntrienisasssseseesssasresssnsessessssssesassssssssesesesessesestssesesenssssessenssssssssssesessessessesssentsossesens 47
12, REEIENCE ...ttt ettt st st st e s st s s st st et s e st e e sas e sas b e e ses b eas ot anasanesentsassesnenenses 48

Environmental Assessment, Mt. Skukum Gold Mine — Yukon Region
Page i




> Call Up 98-6195-02 — Mt. Skukum
Gold Mine — Environmental Assessment

List of Figures

Figure 1: Outline Map of Skukum Mine Mill SIte.........ccocerverirurenteremsisismerererssrsresssserssssssssssrsssesssssesssssesassssssssssssserssssass 6

Figure 2: Approximate location of major features identified as part of the site InSPECtion ..........ccceeveverririervveererenens 14

Figure 3: Location map for environmental surveillance network associated with the MSGM water license dated
AUGUSE 3, 1988ttt ittt se et s e se et s e et et s eneene s 27

Environmental Assessment, Mt. Skukum Gold Mine — Yukon Region
Page iii




P Call Up 98-6195-02 — Mt. Skukum
Gold Mine — Environmental Assessment

List of Tables

Table 1: List of sample locations for Mt. Skukum Gold Mine, Sept/Oct., 1999 ......oconivinirnicnirenirnicerenenirnninnne 13
Table2: Effluent quality standards for all waste discharges as specified in the water license dated August 5, 1985 .25
Table 3: Effluent quality standards for all waste discharges as specified in the water license dated August 3, 1998 .26

Table 4: List of chemicals on-site at MSGM mill, August 10, 1988........ccovueereernentricrseeneereerereeesenereresereressssenerene 33
Table 5: Comparison of license requirements, portal discharge and surface water quality data for Butte Creek and
Wheaton River from 1983 to 1991 (mean+ 1SD/number of SAMPLES) ......cccueeervirreerereririericornernrrecsieseecsiscssenes 35
Table 6: Results of field analysis of water samples from Wheaton River, the tailings pond and Butte Creek and a
tributary in the vicinity of the upper and I0Wer adits .........cccoooeeeueeeoeinicnencnci ettt 37
Table 7: Water chemistry data for MSGM, 1999 ........cocoirimeirrnniineeicenareseesesseesesesasasserssnsesesssssessaeseessesaessessesssens 39
Table 8: Dissolved metal water chemistry data for MSGM, 1999.........ccooniniiiimmininninniniiissssnesenns 40
Table 9: Total Extractable Hydrocarbon and Total Petroleum Hydrocarbon Analysis of Surface Soil...................... 42
Table 10: Total metals and cyanide data from tailings pond sediment and S0il .......c.ccooeererenrirniinenineseccnd 43
Table 11: Listing of Potential Contaminants and SOUICES .............cccveerrueereuceresrenereereserarecssersestessessssssessessassesesesessesse 46

Environmental Assessment, Mt. Skukum Gold Mine — Yukon Region
MBA




P Call Up 98-6195-02 — Mt. Skukum
Gold Mine - Environmental Assessment

List of Photographs

Photograph 1: Overhead view of mill and maintenance shed in foreground and camp in background........................ S
Photograph 2: Front of maintenance and core storage BUIlding.............cceeerereverererersrereeeeseseseeseersssessssssssesssesssesesesens 7
Photograph 3: Leaking diesel fuel tank for generator at rear of maintenance/core storage building(AST 1)................ 7
Photograph 4: View of main Mill COMPIEX........ccceeeveerreiiiietereieiereceeeeteeeeeeesessesseeseseseesesesessssessesseneseseessasasesssssesenen 8
Photograph 5: Laboratory chemicals found remaining inside mill.............cccooeeevereeeisieieseineeisseseseesese e eessssessanes 8
Photograph 6: Concrete pad on east side of main mill building ( likely former location of main generator) with
hazardous OPENINGS VISIDIE .......cccocevireieenrirceecetreeieeeesesreeseiesesssteeseseeseseresesesessssebensasssetassssesessnnesessanssesensensnsrns 9
Photograph 7: Leaking diesel fuel AST (AST 1 in Figure 2) located near generator in maintenance building............. 9
Photograph 8: Double walled AST (AST 2 in figure 2) located near mill..............ccccecerreeeeeniererveienerceeereceserae s 10
Photograph 9: Electrical utility line debris (debris site 1 in FIGUIE 2) .....ccocvveverrvvrerirerereererensrereserssssssssesesesesosesens 10
Photograph 10: Debris site 2 containing pipe and rails and drums full of COncrete..........coovevvrerriererernrcrerenvierneennnens 11
Photograph 11a: View of landfill (see Figure 2 for approximate I0cation) .............ceceveevrmeererererenescrerereescseenerensecacns 11
Photograph 11b: View of landfill (see Figure 2 for approximate 10Cation) ............coceevvrrevuenereiererssnvereesssrsrersesssnsens 12
Photograph 12: View of floor of abandoned maintenance shed with darkest areas showing main zones of
hydrocarbon CONtAMINALION ........c..ccoeverreerieesirssiarneeeessessetsseesesssesssssssesssserssesesassssasssssssensssssesensesesssasesensssans 14
Photograph 13: Waste oil drums and containers in the vicinity of the abandoned maintenance shed......................... 15
Photograph 14: Upper portal blown in with snow — apparently closed behind snow and not accessible..................... 16
Photograph 15: Lower adit portal filled with ice (just beyond visible extent) and showing the destruction caused by
CATTIET WASHOUL ......veeiccee ettt sttt st sttt st ae e st sttt e s sasn g st st et et en e et e ettt bsg st ameaeneaes 17
Photograph 16: Drainage pipe from lower adit With N0 flOW ........ccceceueeieiieieececreeer et eaeseneas 18
Photograph 17: Wood and metal debris at UPPer POTAL.............cevirireececcerrrercinessecss e smseseesras s aseee e esaesesnesesesaens 18
Photograph 18: Soil stain Site at UPPET POTTAL .........ccccrierrirrieieenrceiser et st st e s sne s e sus s e besasosacas 19

Photograph 19: Exposed wood and metal debris that originally comprised fill material at mouth of lower portal....19
Photograph 20: Concrete slab which was placed on fill at lower portal and which has been undercut on both sides

and poses risks of further undermining and a vertical Arop ..........occcceereceiecrecceriesee et es e 20
Photograph 21: Stained soil in the vicinity of the IOWer POItal..........coceveveerireieccerncriresererisesrerssesesresesessssassssssescssossanes 20
Photograph 22: aerial view of primary tailings pond with main dam to left and mill in background.............cccccec.... 21
Photograph 23: View of spillway in primary dam from the secondary tailings pond...........ccoeeeereeverenercnireenreenennns 21
Photograph 24: Water in primary tailings PONQ..........c.coeeieiirrinnernnnensnesrsesseses st ssesassesessesesesesssseseesasasssneas 22
Photograph 25: Wet soil with grassy vegetation to the northeast of water stored behind primary tailings pond ........ 22
Photograph 26: Dried tailings from primary pond...........ccccevverererreriersninenennniennssesesnssssosssesessosesessssescsessesseseseseens 23
Photograph 27: Ground squirrel pits in the dried tailings of the primary pond ..........c.cccoeeeereernereeeecnnccirrececnan. 23

Environmental Assessment, Mt. Skukum Gold Mine — Yukon Region
Page v




—pp Call Up 98-6195-02 — Mt. Skukum
Gold Mine — Environmental Assessment

1. Executive summary

MDA Consulting was obtained, by the Department of Indian and Northern Affairs, Waste
Management Program, Yukon Region. To perform an environmental assessment of the Skukum
Mountain Gold Mine (MSGM). MSGM, is located approximately 100 km southwest of
Whitehorse at 60° 11.5°N and 135° 24.0’W, on the East side of Mt. Skukum. This detailed report
is based on factual information, and offers a detailed current condition report, which is not
intended to offer any recommendations, or provide a financial budget for possible future projects
regarding this location.

Upon approval from the INAC to proceed with this assessment, a preliminary review of files was
initiated. This involved a review of information within already existing files, located at the
INAC offices, and which were part of a water licensing process. Also at this time, interviews
were conducted with members of the INAC Contaminants/Waste Program, Yukon Region, and
the Water Resources Division (INAC-YK). Additional interviews were conducted with an
employee of NorthCan Environmental, who had worked on the decommissioning of the site, and
provided a great deal of knowledge regarding the site location, and condition. Communication
with the Carcross-Tagish First Nations revealed concerns regarding operation of the MSGM, and
how it may affect all aspects of their environment. All of these discussions enabled MDA
personnel to determine the best way to access the site as well as to assess the major concerns of
INAC and the Carcross-Tagish First Nation in advance of a site inspection.

A site visit/inspection was carried out, to allow MDA personnel to complete a visual inspection
of the site, and to collect various samples of water and soil, for analysis. These site visits
included a representative from Carcross-Tagish First Nation. This also gave an opportunity to
assess any concerns or issues that may have been identified in the preliminary files review, or
that had come to the surface during the interviews.

Detailed reviews of information retained on file by the INAC, Water Resources Divisions as well
as previous reports on the MSGM, were analyzed. These contained information regarding
environmental chemistry, aquatic quality, sediment, tailings pond water and sediment, along with
other environmental background information.

Environmental monitoring has been ongoing at the Mt. Skukum location since the mine’s
development. These reports dealt mainly with mine water discharge and the quality of that
water, and it’s affect on Butte Creek, which flows through the MSGM site. Biomonitoring
studies of Butte Creek and Wheaton River during the operation of the mine all concluded that
none of the benthic populations indicated a stressed or polluted environment with a healthy
population of invertebrate fauna at all sites.

The tailing ponds and the concentrations of heavy metals and cyanide were a major concern with
MSGM. Despite the fact that water was never released from the tailings ponds during the
operation of the mine, mill effluent and pond water were frequently tested. In general the water
quality of the tailings ponds was of good quality with low levels of cyanide and other heavy
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metals. Although cyanide at the end of discharge pipe from the mill on average (6.6 + 20.9 mg/L
[n = 749]) exceeded the license objective of 1 mg/L, the absence of releases from the ponds

substantiates the absence of effects on the receiving waters, namely Butte Creek and Wheaton
River.

As part of this assessment, surface water samples from Butte Creek, Wheaton River and the
tailings pond were analyzed for cyanide, dissolved and total metals. Dry and wet sediments from
the tailings pond were analyzed for total metals and cyanide. Concentrations of dissolved and
total metals in all samples are very low with most analytes less than detection. Metals are
predominantly in the dissolved form and the frequency of dissolved metal exceeding total metal
concentrations is not unusual at very low concentrations. Evidently, surface water quality has
reverted back to pre-mining conditions within Butte Creek.

Even the small quantity of water remaining in the tailings ponds showed low metals
concentrations and even the cyanide concentrations were non-detectable. Thus, a release of
water from the tailings ponds would have no effect on receiving water with respect to cyanide.
Although Ba exceeded the concentrations of Butte Cr., it was well below the license standard.
Ca, Mg, P, Na, Sr and S in the water of the tailing pond tended to be high relative to surface
waters at the time of this inspection but well below average concentrations of the surface waters
from previous studies. Cu concentrations exceed the Canadian Council of Ministers of the
Environment (CCME) guideline but did not exceed the license and are actually below the Cu
concentrations of the surface waters. In summary, the surface water data suggest a pristine
system.

Soils and sediments from the tailings pond were analyzed for metals and cyanide. Cu was the
only metal that exceeded CCME guidelines. Cyanide, ranged from 0.22 to 7.6 mg/Kg. These
were an order of magnitude less than Ontario Ministry of Environment soil/sediment guidelines
and less than CCME guidelines for cyanide in soils.

Stained soils were tested for BTEX compounds and hydrocarbons. One area, referred to as the
abandoned maintenance building site, is highly contaminated. This is a fairly substantial area
(approximately 11 m x 23 m) but the depth of contamination was not established. Other minor
soil staining from hydrocarbons occurs near small fuel storage tanks near the current
maintenance building and at the rear of the accommodation trailers.

No heritage locations of importance were identified. Although it should be noted that the
activities at the mill would have in fact destroyed any such evidence.

While the MSGM site undoubtedly remains as one of the better abandoned mine sites in the
Yukon there are still some deficiencies in the condition of the site relative to the components of
the abandonment plan. The components of the abandonment plan that are not deficient, can be
listed as follows:

o Tailings ponds have been left essentially as outlined in the abandonment plan;

e The water supply line and pump house have been removed and remnants cleaned up;

e Power lines have been removed; and,
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Portals have been closed although the lower portal was blown out and could be accessible if
the ice in the entrance melts.

Items that are deficient relative to the abandonment plan include:

A quantity of debris has been exposed as a result of the wash out of the fill at the face of the
lower portal;

The interior of the mill site still contains some chemicals despite the fact that these were to
have been removed;

At least two debris sites remain in the vicinity of the mill - the electrical site is neat and
orderly while the general debris site is not sorted and is disorderly;

Although all fuel and oil was supposed to have been removed, some remains on site; and,
The landfill has not been adequately covered.

Additionally, there appeared to be groundwater wells in the vicinity of the camp but we could
not confirm the purpose of these wells as they were dry at the time of visit. We could find no
record of their installation and/or purpose in the documentation reviewed. These should be
removed or at least properly sealed as part of the abandonment.

Specific concerns at the site include:

1.

2.

Nowvew

Extensive oil staining at what appears to be the dirt floor of an old maintenance facility to
the north of the mill.
Minor oil staining (approximately 2 to 4 m>) has occurred at the northwest corner of the
present maintenance building.
A scrap metal and other debris storage site south of the mill.
Waste oil drums stored outside of the generator shed near the camp trailers.
Several, minor stained oil sites about the mill and camp.
The presence of small quantities of an assortment of chemicals in the mill complex.
The landfill located to the east of the mill site has not been adequately covered.
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2. Background

The Department of Indian and Northern Affairs, Waste Management Program, Yukon Region
has asked MDA to undertake an environmental assessment of the Mount Skukum Gold Mine
(MSGM) as a call up under the above named standing offer. This report is provided to
summarize the fieldwork that has been undertaken to initiate this project.

MSGM is located approximately 100 km southwest of Whitehorse at 60° 11.5°N and 135°
24.0’W on the east side of Mt. Skukum. The exploitable minerals at this location include Au,
Ag, Pb, Zn and Sb. There is a long history of exploration and mining at this location. The site
was staked as early as 1922 with a 12 m adit and several shallow trenches and shafts developed
by 1929. Subsequently, under the Stenbraten stake, a 40 m adit was completed in 1937.
Additional exploration continued with Omni Resources Inc. conducting resistivity surveys,
18,231 m of drilling and 869 m of underground development from 1985 to 1987. In 1988,
Skukum Gold Inc. explored with 6000 m of surface and underground diamond drilling,
underground drifting on the Rainbow and Kuhn Zones and initiated an adit at the 1350m level.

Development of the site, completed as of December, 1988, included a mill and camp located
approximately 2.5 km upstream of the confluence of the Butte Creek and Wheaton River; a
tailings disposal area; an all weather haulage road to the mine site and water and sewage
facilities at the camp site. Water supply was originally to be from Butte Creek but due to the
absence of year round flow, a pipeline was constructed from Wheaton River. At the end of 1988,
total underground workings included two main haulage tunnels, several drifts, ore passes and
stopes, raises to the 1375 and 1400m levels, and a decline to the 1275 and 1250m levels.
Between February 1986 and May, 1988, a total of 225,000 tons of ore was milled producing
approximately 80,000 oz. of gold.

The record of ownership of MSGM is not totally clear. BYG Natural Resources. Trumpeter
Gold and Omni Resources have all played a part in the development of the mine. In 1994, it
appears that Omni Resources purchased 100% interest in the mine, presumably including the
mill, from Wheaton River Minerals.

In August, 1990, Mt. Skukum Gold Mining Corporation applied to the Yukon Territorial Water
Board (YTWB) for cancellation of its Water License Agreement as the current license did not
expire until May, 1993. The mine had ceased to operate in 1988. The company prepared a
detailed Decommissioning Plan for the mine in July, 1990, further to the Abandonment Plan
filed in accordance with the Water License Requirement, and to address other concerns that have
been raised by government agencies, First Nations, and local interest groups, about the
abandonment of the mine. INAC accepted the decommissioning for the mine on Jan. 15, 1991
and the water license was cancelled on October 31, 1990. A reclamation plan for the mill site,
detailing abandonment and restoration measures was to be submitted by Nov. 1, 1994 as the
company was intending to maintain the surface lease until such time as the mill is sold. The files

SR
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contained no record as to whether or not the abandonment and restoration plan was ever
submitted and accepted.

The objective of this environmental assessment is to provide a detailed current condition,
environmental report on the site prior to devolution to the Yukon Territorial Government. This
detailed current condition report will focus on the issues that have been identified as part of the
Water License and on the Decommissioning and Abandonment Plans prepared by MSGM.

As instructed by INAC — Yukon personnel, the final report on this environmental
assessment will not undertake an evaluation vis a vis regulations and criteria, neither will it
provide recommendations or costs for future work at this site.

I
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3. Preliminary Assessment

3.1. File Review

A preliminary review of the files retained by INAC-Whitehorse as part of the water licensing
process was undertaken at the INAC offices immediately upon receipt of approval to undertake
the work. Specific items of these files were copied for detailed review at MDA’s office and for
use in the preparation of the final report.

3.2. Interviews

Informal discussions were conducted with Mr. Brett Hartshorne and Mr. Pat Roach of INAC,
Contaminants/Waste Program, Yukon. Informal information sessions were also conducted with
Mr. H.F. McAlpine, Mr. G. Whitley and Mr. Dave Sherstone, all of the Water Resources
Division, INAC-YK.

MDA and AES staff also met with Mr. Jim Wood of NorthCan Environmental Services Inc. of
Whitehorse. Mr. Wood, with a previous employer, helped with the demobilization of the site
and was of considerable assistance with respect to logistics planning and outlining the site
conditions.

3.3. Reconnaissance Planning

Initially, it had been anticipated that the site would be accessible using four wheel drive vehicles.
However, the main obstacle to vehicular access was the first Wheaton River crossing. The
bridge had been washed out in the spring of 1999; however, if the flow was sufficiently low, it
was possible that the river could be forded at this point. A visual inspection of the crossing was
undertaken on September 24, 1999. At that time it was determined that the crossing would be
too difficult for available four wheel drive vehicles and that helicopter access was necessary.
This resulted in a revision of the project costs that was approved.

3.4. First Nations Communications

MSGM is along Butte Creek, a tributary of Wheaton River, which flows into Bennett Lake, east
of Carcross. The Carcross-Tagish First Nation has had a long standing concern about the
operation of the MSGM as it may affect the natural water resources as well as the wildlife and
habitat of their traditional areas. Consequently, several telephone discussions were held with Mr.
Harold Gatensby, Environmental/Lands Coordinator for the Carcross-Tagish First Nations.
Specific concerns identified by Mr. Gatensby related to the condition of the mill, especially with
respect to any hazardous material that may still be stored there and the state of the tailings pond.
The concern with the latter related to the possible escape of cyanide, used in the milling process,
from the tailings to the Wheaton River.
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Mr Gatensby was invited to accompany the MDA team to the MSGM site during the field
inspection. Unfortunately, due to prior commitments, this was not possible. Mr. Bill Barrett of
the Band Office agreed to accompany the MDA team to the site.

A duplicate set of photographs, complete with annotations, was provided to Mr. Gatensby in
November, 1999.

4. Mill Site Inspection

4.1. Outline of Site Inspection Activities
The site inspection was used to visually corroborate indications of possible hazardous materials

and conditions uncovered during the review of historical information and interviews. Visual
evidence of potential environmental concerns includes, but is not limited to, the following:

Topography, surface water and drainage;

Natural habitats, resources, and proximity to natural waterways;

Physical infrastructure;

Preliminary identification of physical hazards;

Soil disturbances such as soil removal, filling, tilling, and grading;

Barren, stained or discoloured surface conditions, including signs of dead and stressed
vegetation;

Waste rock deposits and tailings impoundments;

Underground and above ground storage tanks and supply lines;

Chemical, material and waste storage or disposal areas including sumps, pits, ponds and
landfills;

Evidence of groundwater wells, cisterns, cess pools, or septic tanks;

Electrical transformers, capacitors, and other utilities;

Evidence of spills or surface water discharge;

Abnormal odours from on-site or off-site sources;

Pertinent observations were photographed and located for our own records at the time of the field
reconnaissance. During the site inspection, information regarding the presence of PCB and
asbestos-containing materials was collected in a preliminary manner only. The generalized plan
of the mill site (not exactly as presently exists) is shown in Figure 1 and an overview photograph
of the site is provided in Photograph 1.

The initial site visit to MSGM was scheduled for the morning of September 30, 1999. Due to
weather conditions, the departure from Yellowknife was delayed until 12:30 PM. The initial
intention had been to use a Jet Ranger helicopter to transport personnel and equipment to the site.
However, due to poor weather conditions, and the likelihood of snow at any time, it was decided
that a larger field party would be appropriate. Consequently, the Sept. 30™ visit consisted of 3
MDA and AES personnel, plus Mr. Barrett of the Carcross-Tagish First Nation. The increased
load required either the use of a Long Ranger or several trips to and from the site. Cost
efficiencies dictated the use of the Long Ranger.

IVI Environmental Assessment, Mt. Skukum Gold Mine — Yukon Region
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Photograph 1: Overhead view of mill
and maintenance shed in foreground
and camp in background

The Trans North helicopter departed Whitehorse at approximately 12:30 PM and arrived at the
MSGM mill site at approximately 13:15 PM via Carcross to pick up Bill Barrett. Inspections at
that time included the following:

- the vicinity of the mill including the core storage area and camp;

- the interior of the mill;

- the water pipeline route to Wheaton River including the location of the former

pump house;
- the tailings pond area; and,
- assorted waste storage and abandoned buildings or former building sites.

Poor weather at elevation and loss of day light in general, precluded travel to the adits to
complete the site inspection.

The plan was to return to MSGM to complete the survey on October 1. Again poor weather in
the morning postponed departure from Whitehorse. The field team stood by until noon;
however, the weather had not yet improved sufficiently to justify an attempt to access the adits at
approximately 1300m. As a result, the team proceeded north to Carmacks to complete similar
projects at more northerly sites where the weather was apparently better but the risk of
permanent Snow cover was greater.

Table 1 lists the samples that were collected, the matrix and the analyses requested.
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A Page 5




P Call Up 98-6195-02 — Mt. Skukum
Gold Mine — Environmental Assessment

/ J / SGALE | 1 5000
/ // @ 00 METIES
/ o ©0 e e IpT—]
/ /

T Mt. Skukum Mill Site
o, //// (not exactly as exists today)

/ ]

.\
l,n°
X

Figure 1: Outline Map of Skukum Mine Mill Site

4.2. Field Sampling Methods

4.3. Description of Mill Site Conditions
4.3.1. Equipment

No mobile equipment was left on-site, except for a % ton truck, which is still licensed for use,
and is parked at the main entry gate. Stationary equipment included a complete mill and camp as
well as a generator at the shop/core building.

4.3.2. Buildings/Structures

Maintenance Building

¢ Building locked, except for generator room.

e No apparent hazards. Building in good condition (see Photograph 2). One above ground
storage tank (AST) (see Photograph 3) at back, which fuels a small diesel generator, was
leaking. Soil sample taken, labelled as sitt MSGM-S2 (see AST 1 in Figure 2).

Mill and Ramp
e Building accessible (see Photograph 4).

IVI Environmental Assessment, Mt. Skukum Gold Mine — Yukon Region
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e All ore in treatment vats have been removed. Mill is basically clean. Hazards include lack
of lighting, fall hazards, assorted debris on floor, and confined space hazards.
* Some treatment chemicals and laboratory chemicals were present at the site (Photograph 5).

Photograph 2: Front of
maintenance and core
storage building

Photograph 3: Leaking diesel fuel tank for
generator at rear of maintenance/core storage
building (AST 1)

Environmental Assessment, Mt. Skukum Gold Mine — Yukon Region
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Camp Structures

e Some camp quarters were open and accessible. Other parts were locked.

e Camp is suitable for re-occupation. Generator and septic system are still in place, as is
propane tank (capacity of 3,735 L approximately 40% full) for heating. The propane tank
could be a fire hazard if vandalized.

4.3.3. Mill Site Grounds

Concrete Slabs

e Concrete slabs around mill, and at former transformer yard (see Figure 2 and Photograph 6).
The slabs around mill have wooden-covered openings, which extend below grade. Concrete
structures are considered to offer fall hazards

Photograph 4: View of main mill
complex

Photograph 5: Laboratory
chemicals found remaining
inside mill
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Photograph 6: Concrete pad on east
side of main mill building ( likely
Jformer location of main generator)
with hazardous openings visible

Fuel Tanks

e Fuel tanks include 4 AST’s (see Figure 2 for location). Three are without secondary
containment (one, which supplies fuel to shop generator, as noted above, leaks; however, it
was observed to be almost empty).

e A single soil sample was collected at this site (MSGM-S2). Another tank located behind the
camp is for an unknown purpose. It is empty but minor soil staining has occurred in the area
(Photograph 7). The third tank at the main camp generator is empty and snow cover
precluded identification of soil staining. The fourth tank has secondary containment, and
offers no current hazard (Photograph 8).

Photograph 7: Leaking diesel fuel AST (AST 1 in
Figure 2) located near generator in maintenance
building
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Photograph 8: Double
walled AST (AST 2 in
figure 2) located near
mill
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Debris Storage

Two areas of debris storage are noted on Figure 2 as debris sites 1 and 2. The first consists
essentially of electrical utility equipment (Photograph 9) and the other is a scrap steel storage
area, including rails and pipes (Photograph 10). Both could pose risks to humans and
wildlife.

Photograph 9: Electrical
utility line debris (debris
site 1 in Figure 2)
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Photograph 10: Debris
site 2 containing pipe
and rails and drums full
of concrete

Landfill

e The landfill site was difficult to find, and it is approximately located on Figure 2. The
landfill (Photograph 11a, 11b) has been covered with soil, although metal debris including
crushed drums are visible. Careful excavation of the site would be necessary to fully
characterize the contents of this site, beyond the material which is exposed at the surface.

Photograph 11a: View of land(fill (see Figure 2 for
approximate location)
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Photograph 11b: View of landfill (see Figure 2
Jfor approximate location)

Former Maintenance Pad

A former equipment maintenance pad is located to the north of the mill complex (see Figure
2). Although the building has been removed (apparently replaced by the new maintenance
building) the timber footings and packed, oil stained floor are clearly visible (Photographs 1
and 12). Waste oil containers, and other debris are also present in this area Photograph 13).
One soil sample (MSGM-S1) was collected from this site.

Environmental Assessment, Mt. Skukum Gold Mine — Yukon Region
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Table 1: List of sample locations for Mt. Skukum Gold Mine, Sept/Oct., 1999
Field Sample Description Latitude / Longitude Sample Date of Total Cyanide | BTEX Light Dissolved
Sample ID Matrix Sample Metals Hydrocarbons | Metals
MSGM6-1 | Underwater from tailings pond 60°13.14’'N 135°18.43°W Sed’t. Sept.30/99 | o .
MSGM 6-2 | Dry soil from tailings pond 60° 13.12”N 138° 18.25'W Soil Sept. 30/99 | o .
MSGM T2 | Soil from tailings pond 60°13’° 22”N 135°18’ 12°W Soil Oct. 4/99 . .
MSGM T3 | Soil from tailings pond 60° 13> 22”N 135°18’ 08"W Soil Oct. 4/99 * *
MSGM T4 | Soil from tailings pond 60°13° 16”N 135°18° 14”W Soil Oct. 4/99 . .
MSGM Lower adit, stained soil 60° 12° 58N 135° 27’ 56"W Soil Oct. 4/99 ¢
LA-1
MSGM Upper adit, stained soil 60° 12’ 41”N 135° 28’ 07"W Soil Oct. 4/99 *
UA-1
MSGM LF- | Landfill sample east of mill NA Soil Oct. 4/99 *
1
MSGM Butte Cr. At lower adit 60° 12’ 57"N 135° 27’ 58°W Water Oct. 4/99 S
1700m
MSGM 6-2 | Water sample from tailings pond | 60° 13.12”"N 138° 18.25'W Water Sept. 30/99 | o S
1 MSGM Butte Cr. at upper adit 60° 12’ 40N 135° 27’ 59"W Water Oct. 4/99 'S 'S S
| 1800
MSGM 6-3 | Water sample from tailings pond | 60° 13.12”"N 138° 18.25'W Water Sept. 30/99 | o .
MSGM 9 Wheaton River at Butte Cr. 60° 12.44°N 135° 17.06°'W Water Sept. 30/99 | o .
MSGM 6-1 | Water sample from tailings pond | 60° 13.12”N 138° 18.25°'W Water Sept. 30/99 | o *
MSGM trib | Trib. To Butte Cr. At lower adit | NA Water Oct. 4/99 * .
MSGM Butte Cr. At upper adit 60°12° 40”N 135° 27’ 59”W Water Oct. 4/99 7S 'S 'S
1800A
MSGM Tributary to Butte Cr. NA Water Oct. 4/99 * S
Trib
MSGM Butte Cr. At lower adit 60°12° 57°N 135° 27’ 58"W Water Oct. 4/99 . * 'S
1700
MSGM-S1 | Soil from floor of former shed soil Sept. 30/99 ¢
MSGM-S2 | Soil from leaking AST soil Sept. 30/99 ¢

MBA
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Figure 2: Approximate location of major features identified as part of the site inspection
e g™
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Photograph 12: View of floor of
abandoned maintenance shed
with darkest areas showing main
zones of hydrocarbon
contamination
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Photograph 13: Waste oil
drums and containers in
the vicinity of the
abandoned maintenance

8 shed

S.  Description of Mine Site

5.1. Outline of Site Inspection Activities

On October 4, 1999, the weather in the Whitehorse/Skukum Mountain area was greatly
improved, and a party of two departed for MSGM at 1:55PM. Unfortunately, a representative of
the Carcross-Tagish First Nation was not available to accompany the team on such short notice.
This small team flew by Jet Ranger directly to the mill site to undertake some additional
sampling at the tailings pond, and to inspect a small dump site that had been observed from the
air on departure from the site during the previous visit. Subsequently, the team flew to the upper
adit and departed the helicopter; which flew to the lower adit to await the completion of the site
investigation.

The upper adit (60° 12°41”N 135° 28°07”W) was apparently secured, although this could not be
confirmed, due to the fact that the entrance was blocked by snow precluding any access
(Photograph 14). Site inspection proceeded with partial snow cover possibly obscuring some
items of interest. In general, the area adjacent to the upper adit had been extensively cleaned.
The team proceeded on foot from the upper adit to the lower adit (60° 12°40”N 135° 27°59”W)
undertaking sampling as necessary, and checking for debris and contamination. Butte Creek was
still flowing at this elevation, although the lakes in the verticals were frozen.

M Environmental Assessment, Mt. Skukum Gold Mine — Yukon Region
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. Photograph 14: Upper portal blown in with
| snow — apparently closed behind snow and not
accessible

The lower adit was not sealed due to a
blowout some years ago as a result of
the release of the water stored in the
above mentioned verticals. However,
entrance to the shaft was precluded by
ice completely filling the opening
(Photograph 15). There was no water
escaping the adit from the corrugated
steel pipe located at the mouth
(Photograph 16) and thus a sample for
laboratory analysis was not collected.
) Water sampling and soil sampling was
, conducted at various locations as listed
in Table 1 and as considered further
below.

5.2. Description of Mine Site Conditions

5.2.1. Upper Adit

e The site had been generally cleaned up. Some wood and metal debris remains adjacent to the
portal as shown in Photograph 17. Some of this material could pose a human and wildlife
safety risk.

e Although not all areas could be inspected due to the presence of snow, a single, small area
(approximately 1 m?) of stained soil was located adjacent to the portal. Further inspection of
this site revealed evidence of burning as well as small metallic debris (Photographs 17 & 18).
Sample MSGM LA-1 was collected from this site.

Environmental Assessment, Mt. Skukum Gold Mine — Yukon Region
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5.2.2. Lower Adit
The lower adit had been extensively cleaned up. Clearly a large amount of debris had been
buried, which has now been exposed and distributed widely as a result of the catastrophic
hydrologic “blow out” of the mine as a result of the release of melt water. This debris
includes timbers, pipes and steel underground track (Photograph 19). All of these items
could pose a safety risk.
A large concrete slab of unknown use, remains in place but has been undercut (Photograph
20) and the vertical drop at points could result in injury due to falls.

Between the patches of snow, two small areas of stained soil were identified covering a zone
of approximately 2 square metres each (Photograph 21). The depth of staining could not be
determined due to the frozen ground. Soil sample MSGM LA-1 was collected at this site
(60° 12°58”N 135°27°56”W, )

Photograph 15: Lower adit portal filled with ice
(just beyond visible extent) and showing the
destruction caused by earlier washout
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Photogrdph 16: Drainage
pipe from lower adit with no

flow

Photograph 17: Wood and metal debris at upper
portal

Environmental Assessment, Mt. Skukum Gold Mine — Yukon Region
Page 18




—Jpp Call Up 98-6195-02 — Mt. Skukum
Gold Mine — Environmental Assessment

Photograph 18: Soil stain site
at upper portal

Photograph 19:
Exposed wood
and metal debris
that originally
comprised fill
material at
mouth of lower
portal
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Photograph
21: Stained
soil in the
vicinity of
the lower
portal
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Photograph
20: Concrete
slab which
was placed
on fill at
lower portal
and which
has been
undercut on
both sides
and poses
risks of
further
undermining
and a
vertical drop
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6. Tailings Ponds

An aerial view of the primary tailings pond is shown in Photograph 22. The main dam is to the
left of the photo. The secondary pond is out of the picture to the left. The path of the tailings
pipe is shown along the upper right of the cleared area. Photograph 23 shows the emergency
spillway in the primary pond dam, and is taken from the top of the dam for the secondary pond.

Only a small amount of water was present in the primary pond at the time of the visit (Photo 24)
and the water sample and sediment sample was collected at the edge of the pond approximately
at the location of the original decant structure. Soil sample MSGM-6-1 and 2 were collected in
moist, partially grassed areas (see Photo 25). This area evidently had not received tailings as
recently as the “upstream” areas of the pond where samples T2, T3 and T4 were collected (see
Photo 25).

Photograph 22: aerial
view of primary tailings
pond with main dam to
left and mill in
background

Photograph 23: View of spillway in
primary dam from the secondary
tailings pond
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Photograph 25: Wet
soil with grassy
vegetation to the
northeast of water
stored behind
primary tailings
pond
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Photograph
24: Water in
primary
tailings pond
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Photograph 26: Dried tailings from primary pond

Photograph 27: Ground squirrel pits in the
dried tailings of the primary pond
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7. Detailed File Review

7.1. Background

INAC — Water Resources maintains files on the mine as a result of the requirement for a Water
License under the Yukon Waters Act. Background information on the mine, required for the
initial license application is required as well as reports on any license renewals and on conditions
established for the license. MDA undertook a preliminary review of these files and identified
key reports and documents for further review. These were copied and returned to MDA'’s offices
for thorough review and the key points of these reviews are synthesized here.

Environmental chemistry data, including surface water, sediment from the tailings pond, tailings,
and other background environmental chemistry data are contained in the INAC files. MDA has
input these data into an electronic database (attached floppy disc) and has summarized key
findings within the report.

While MDA has undertaken an extensive review of the hard copy material provided by INAC,
MDA is not responsible for any errors and omissions that may occur in this review as a result of
material not being available at the time of the file review. In addition, as opposed to referencing
every report referred to or every piece of correspondence, only the author and date have been
provided. This is sufficient information to permit anyone to find the referenced material in the
chronological file reviewed at INAC, Water Resources, Whitehorse.

7.2.  Yukon Territory Water Board — Water Licence

The Yukon Territory Water Board, issued a license for the MSGM effective August 5 1985, to
expire on March 31, 1986. The license permitted the removal of up to 50,000 imperial gallons
per day. The water was to be used in a mineral processing plant located in the Butte Cr. drainage
and for the camp. After use, water would be returned to Butte Cr. via a cyanide destruction
process, a primary and secondary tailings ponds and a drain from the secondary pond to the
creek. The overriding concern with the application was water quality due to the cyanide
treatment process. As a result, the application had been amended such that the cyanide
destruction process would be entirely inside of the plant prior to release to the tailings pond. The
original application had proposed partial destruction of the cyanide within the tailings pond by
natural means and partial recirculation of the water through a cyanide treatment process and back
to the plant.

As part of the license, The Board required the Mount Skukum Gold Mining Corporation to
monitor effluent quality on a daily basis as it leaves the mill. Should cyanide (CN) levels in the
mill effluent exceed 1 mg/L total cyanide, the licensee is required to cease discharge
immediately. Moreover, if levels in the tailings pond rise above 1 mg/L total CN, the licensee is
required to submit a plan for the monitoring of groundwater in the event that the soils underlying
the pond are more permeable than indicated in the application.

Under the license, waste discharges including surface drainage from the mining site, dams and
associated areas; all discharges from the waste treatment and recycling activities; and all
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discharges from associated pumping and piping facilities prior to entering the receiving waters;
must meet the effluent standards listed in Table 2. In addition, it was specified that no waste
would be toxic to fish; no waste discharge shall contain floating solids or visible oil or grease;
and no waste discharge shall have a pH of less than 6.0.

Table2: Effluent quality standards for all waste discharges as specified in the water license
dated August 5, 1985

Parameter Concentration (grab
sample) mg/L

Arsenic (total) 0.5

Barium (total) 1.0

Copper (total) 0.3

Lead (total) 0.2

Nickel (total) 0.5

Silver (total) 0.1

Suspended solids 15.0

Zinc (total) 0.5

A monitoring program was required for monthly sampling upstream and downstream of the
effluent discharge to Butte Creek assuming there was surface discharge from the settling
facilities, the portal and the effluent at the discharge to the primary settling pond. Analyses was
to include flow, pH, conductivity, temperature, Ttl. As, Ttl. Ba, Ttl. Cu, Ttl. Pb, Ttl. Ni, Ttl. Ag,
sulphates, suspended solids, Ttl. Zn and ammonia.

The license dated July 4, 1986, changed this requirement to quarterly sampling for all but the
effluent discharge to the primary settling pond. How this relates to the five year license that was
dated May 6, 1985 is unclear. The latter license, in addition to specifying different water taking
quantities, had different waste water quality standards (Table 3), and a more extensive
environmental monitoring program. Additional licenses issued in the period 1985 to 1990 were
dated March 21, 1986 and August 3, 1988. The latter expired in 1993 but was apparently
cancelled on October 31, 1990. All of the licenses are copied and provided for reference in
Appendix 1. The effluent quality standards for the license issued August 3, 1988 are
summarized in Table 3. The sampling points and related frequencies are contained in the license
in Appendix 1, while the sampling locations are shown in the map in Figure 3.
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dated August 3, 1998

Parameter Concentration (grab
sample)

Colour < 20 Pt-Co units
pH >6.5
Turbidity <15JTU
Oil and grease None visible
Floating solids None
96-hour LCsp 100%
Ammonia (total) 1.0 mg/L
Arsenic (total) 0.5 mg/L
Barium (total) 1.0 mg/L
Chlorine (free residual) 0.05 mg/L.
Copper (total) 0.3 mg/L
Cyanide (as CN) (total) 1.0 mg/L
Cyanide (as CN) (available - free) 0.05 mg/L
Lead (total) 0.2 mg/L
Silver (total) 0.1 mg/L
Suspended solids <25.0 mg/LL
Zinc (total) 0.5 mg/L

Table 3: Effluent quality standards for all waste discharges as specified in the water license
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Figure 3: Location map for environmental surveillance network associated with the MSGM water license dated August 3, 1988
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7.3. Spills

7.3.1. Tailings Spills
Two tailings spills were reported in the documentation reviewed for this project. The first
occurred on May 20, 1987 and involved ice melt from the tailings pond overtopping a small dam
on the north side of the pond (not the main tailings pond dam). According to the Total Erickson
report dated June 3, 1987, the overflow had “cut a trench 3 feet wide by 3 feet deep through the
clay material and was discharging from the pond at perhaps 30 gpm”. This runoff was a result of
the rapid melting of ice formed under the tailings deposited during the winter. The runoff was
clear and free of sediment. Immediate action by the company included filling the cut and raising
the height of the dam by approximately one foot was taken. No water samples were analysed;
however, it was reported that this discharge did not reach Butte Creek.

A second minor spill occurred on November 27, 1987 when the slurry line from the mill
separated just outside of the mill building. It was estimated (Total Erickson letter dated
November 27, 1987) that less than 5 m® of solution and 3.6 m® of sand was released. The tailings
assay for that day indicated that the tailings were within the discharge limits from the tailings
pond (Ttl. CN = 0.94 mg/L) and thus no problem was anticipated. The spilled material was
removed to the tailings pond with a loader.

7.3.2. Fuel Spills
Three fuel spills were reported in the files. The first, a source or cause was never identified but
resulted in an investigation by the Water Quality Section, INAC, on December 3, 1985. The
report by G. Whitley (Dec. 4., 1985) came as a result of complaints in November of fuel oil taste
and odour in the camp water. The fuel facilities, consisting of two 7000 gallon tanks with lines
crossing Butte Creek to feed a 1000 gallon day tank at the compressor at the portal were
investigated. While there was no evidence of a major spill, there was evidence of small chronic
leaks and the potential existed for major spills. Recommendations were made to manage these
concerns. Coincidentally with the taste and odour problem, it was noted that the supply line to
the camp had frozen and that the camp was being supplied with water from Wheaton River by
tanker. It seems unlikely that taste and odour problems would occur in the Wheaton River water
as a result of minor seepage of diesel fuel at the portal at a time when there was no flow in Butte
Creek at the portal. However, other sources of contamination were apparently not investigated.

A minor fuel spill of an estimated 2 — 3 gallons occurred July 9, 1986 when the trestle at the
mine site collapsed and damaged the fuel line.

On January 23, 1987, a spill of P40 diesel oil occurred between 3:00 AM and 8:00 AM at the
lower portal. An estimated 400 gallons of oil escaped from the tank onto the earthen building
floor due to overfilling of the day tank. The oiled sand on the floor was shovelled into barrels,
however, oil apparently seeped through the coarse fill material to the Butte Creek culvert under
the roadway (Total Erickson oil spill report, Jan. 30, 1987).
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An INAC spill inspection report by D. Cornett (Jan. 28, 1987) indicated that three 45 gallon
drums of oil soaked sand, and other absorbent material had been collected. Diesel fuel was
found in the culvert, and in snow in the creek bed. It was further suggested that diesel fuel
remained in the fill material above the culvert. According to D. Cornett’s report (March 25,
1987) residual oil continued to be collected by absorbant material two months after the spill. It
was estimated that about one half of the estimated spill was recovered. No record of further
recovery, especially during the spring melt, was found. Neither was there any documentation
regarding the fate of the oiled sand and absorbent material.

7.4. Cyanide Treatment

The predominant environmental concern with MSGM was the transport and use of cyanide in the
mill process. Based upon the file review, there was no report of spills or other accidents
occurring during the transport of cyanide or other chemicals. The original design of the mill had
allowed for much of the reduction of the cyanide to occur naturally within the tailings pond;
however, the license required that the mill effluent have a total cyanide concentration not in
excess of 1 mg/L. (memo from G. Whitley to J. Nickel, March 10, 1988). If the daily sample
from the mill discharge to primary tailings pond exceeded this value, then the mill was to be
immediately shut down until the situation was resolved. As well, the decant water from the
tailings pond was to be recycled back to the mill to minimize releases to Butte Cr. Not
surprisingly, the Ttl. CN concentrations were highly variable. In 1986, Ttl. CN was highly
variable, sometimes ranging to 200 mg/L. In 1987, 153 samples out of 364 exceeded the license
limit (1.0 mg/L). According to a memo from G. Whitley to J. Nickel (March 27, 1986) MSGM
was actively trying to improve CN removal (one month after full operation commenced) in the
treatment process and should be given time to optimize the treatment system for the following
reasons:

e The company needs and opportunity and time to learn how to solve this problem using the

treatment plant and are actively working on it including bringing in assistance from INCO;
e The company has multi-year storage within the tailings pond so that there will be no releases
of decant water with high CN concentrations; and,
e There is no risk of release to the surface water at the present time.

MSGM was also required to annually sample the tailings pond prior to seasonal discharges.
However, as effluent had not had to be discharged (due to re-use in the mill) no samples were
analysed. INAC, Water Quality Section did sample the tailings pond in May 20, 1987 (mean
total CN concentration was 0.12 mg/L) and again on September 29, 1987 (mean concentration of
0.085 mg/L). These low cyanide values indicated that the combination of treatment within the
mill and the natural degradation is resulting in tailings pond remaining well below the value of
1.0 mg/L Total CN.

According to MSGM, both INAC Water Resources Division and Environment Canada’s
Environmental Protection Service recognized that the requirement to suspend mill operations
when Ttl. CN concentrations in the discharge exceeded the license limit was unreasonable and
unduly restrictive (MSGM presentation to the Yukon territory Water Board, April 15, 1988).
Accordingly, MSGM sought flexibility in the operation of the CN destruction unit within the
license renewal. The high evaporative losses from the pond, the absence of apparent subsurface
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seepage, and the re-use potential of the decant water meant that there was unlikely to be
environmental effects on surface waters from pond releases.

In conclusion, while initially a great deal of effort went into measuring Ttl. CN in the tailings,
and these results were highly variable and frequently in excess of the License limit, there is little
indication of there being a surface water contamination concern from CN or even other metals.
However, a concern may remain with the fate of the tailings and high concentrations of CN
within re-colonizing vegetation.

7.5. Tailings Ponds

The tailings pond covers approximately 3 hectares to the southeast of the mill. It is contained by
a small dam to the north and a major dam to the southwest with surface decant releasing to a
secondary pond and final release through a poorly defined channel to Butte Creek.

Tailings emission to the pond was along the northeast portion of the pond, essentially at the most
upstream end from the decant outlet. In reality, most of the tailings were deposited along the
northern perimeter of the pond and the remaining portion of the pond bottom is covered with
natural soil or a thin layer of tailings (Geo-engineering (M.S.T.) Ltd., letter to Mr. H.F.
McAlpine dated Feb. 5/92).

Column leach tests for the tailings (Coastech Research Inc., 80 Niobe Street, North Vancouver,
B.C., August 9, 1989) confirmed that only Ca, Mg, Na and sulfate were extractable from these
materials. These results indicated no real concern with respect to heavy metal leaching.

The EARP screening/decision report (Dec. 13, 1990) identified a concern about the uptake of
metals in vegetation re-colonizing the tailings. High levels of Al, Cd, Fe, Mg, Mn and V were
observed in grasses growing on the tailings and there was a concern raised about effects on
animals (moose and horses) grazing on these grasses as these concentrations exceeded the
maximum tolerable levels for cattle as reported by the National Academy of Sciences (letter
from D. Cornett, EP, Environment Canada to Mr. K. Nordin, Yukon Territory Water Board,
October 20, 1989). Therefore it was proposed to allow the tailings to naturally re-vegetate rather
than seed the tailings area with grasses. Allowing the natural regeneration of willows would
result in lower levels of contaminants migrating to the vegetation cover, thereby limiting uptake
by grazing animals. It had been observed during the operation of the site that wind scour of the
tailings is not significant.

Chemical leach tests from the tailings were undertaken in 1989. This work determined that the
levels of cyanide, and other elements were well below levels that could pose environmental
hazard due to leaching. In addition, water within the impoundment sampled in June, 1990, met
drinking water standards. Thus there were apparently no outstanding water quality issues.

Groundwater monitoring in the vicinity of the ponds was often identified as a need. The Yukon
Conservation society dug a test pit in the general area of the proposed tailings pond and found a
fairly impermeable clay layer with permeability of 1616 10° cm/s.  An unattributed report,
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dated as having been received by the Yukon Territory Water Board on January 15, 1985,
indicates that six trenches were dug in the general area of the intended disposal sites. All six
trenches exposed 10 to 25 cm of humus, overlying massive to laminated clay to a depth of 6.0 m.
None of the trenches contained water but three indicated saturation and behaved plastically. The
absence of fractures in the clay indicated that the area can be expected to be impermeable to tails
solutions. The fact that the trenched area extended over 400 m by approximately 90 m, and the
clay was uniform across all locations, strongly suggests that the entire preferred disposal area is
underlain by a single clay deposit.

Mike Ross, MSGM prepared a tape recorded memo to the Yukon Territory Water Board on
March 5, 1985. In this memo, it was calculated that based on a hydraulic gradient of 0.5, a pond
area of approximately seven acres and a 10" cmy/sec permeability factor, seepage from the dam
would be about one U.S. gallon per hour.

Subsequently, Geo-engineering (M.S.T.) LTD. (see letter to Mr. H.F. McAlpine dated January 6,
1989) indicated that test holes into the dyke subgrade revealed the existence of sand and gravel
layers or pockets. It was concluded that while these layers or pockets pose no problem for the
stability of the dyke, they could be important with respect to seepage from the pond. However,
our review of files failed to identify the installation of any wells with piezometers to determine
water levels or the environmental testing of any water samples.

The MSGM decommisioning plan, prepared by N.A. Jacobsen, Civil Engineering consultant,
dated July, 1990 was submitted to the Water Board in advance of a public meeting. This report
confirmed that water quality and leach tests data showed that tailings pond water and tailings
sand were benign. This is more or less academic as shortly after start-up, a 100% recycle system
was engaged returning water from the pond behind dam No. 2 to the mill. The only water
released from the pond was during the de-watering stage at closure. In this case, while water did
flow across the access road, it percolated into the soil prior to reaching Butte Creek.

Clean-up at the tailings ponds included the following:

Removal of pipelines and storage within the mill compound;

Burial of drums and garbage present in and around the tailings area;
Removal of decant tower and appurtenances at the primary dam; and,
The construction of spillways in the dams.

7.6. Landfill

Only one issue with the landfill was identified in the file review. Specifically, an inspection by
R. Pelkman, Resource Management Officer, INAC (April 3, 1986) noted eight empty steel
sodium cyanide drums (100 Kg capacity) at the dump site. The drums contained powder
residues of sodium cyanide as well as plastic drum liners with residues remaining. These drums
and liners were supposed to be washed inside the mill and the wash material disposed of in the
tailings pond. The acting mine manager was made aware of the situation and indicated that the
drums would be appropriately cleaned and disposed of. There is no record as to whether or not
this was an ongoing problem and no indication that sampling was done in the landfill.
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7.7. Waste Rock and Acid Mine Drainage

In addition to a high arsenic content, the ore body has the potential to be acid generating (Geo-
engineering (M.S.T.) Ltd., letter to Mr. H.F. McAlpine dated Feb. 5/92). This letter indicated
that testing was limited, and that additional testing is being carried out. Records of the additional
testing were not found in the files. Acid generating waste was to be disposed in underground
stopes, which on abandonment, were to be either flooded or perched.

With respect to the mill and the tailings, the sulphides were to be recovered to ensure that the
tailings were acid consuming, and relatively free of arsenic. It was noted in the EARP screening
report (Dec. 13, 1990) that the ore mined at Skukum was not a sulphide ore and therefore is not
acid generating. All water quality studies in the vicinity of the mine portals and at other
downstream locations, indicate that the discharge water is slightly alkaline. This report
concluded that there has never been a concern with acid mine drainage at the Mt. Skukum site.

7.8. Environmental Issues with Abandonment

7.8.1. Temporary Abandonment
An inspection was conducted by J. Gibson, Water Management Officer, on August 10, 1988 as a
result of MSGM’s announcement that the mine would be shut down for a longer term than
originally planned (memo dated August 26, 1988). A two strand perimeter fence was requested
for the vertical rises to at least control this obvious hazard. The fencing is presently in place. All
equipment, chemicals, fuels, oils and rail tracks were to be removed at both portals. Wooden
structures were removed and the area generally cleaned up, evidently, largely as it presently
exists.

The mill had been shut down since the spring. The chemicals that were on site at the time (see
Table 4 below) were to be removed, including the sulphuric acid tanker for which an
arrangement with Curragh Resources was being negotiated.

The water level in the primary tailings pond continued to drop following the cessation of
discharges. Emergency spillways were constructed in both the primary and secondary dams.
The report noted that the rip rap on the spillways was not adequate but the report did not say
whether or not this would be resolved. Similarly, the report could not determine the amount of
fuel that was to remain on the site. This report indicated that a further inspection would be done
in September, 1988; however, no record of that inspection was found in the files.
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Table 4: List of chemicals on-site at MSGM mill, August 10, 1988

Chemical Quantity

Caustic soda 2 pallets

Soda ash 1 pallet

Diatomite 5 pallets

Copper sulphate 6 pallets

Sodium metabsulphate 20 pallets

Sodium nitrate 1 pallet

Silica 1 pallet

HCI 5gal. X 8

Sodium cyanide 4 pallets of 4 x 45 gal
Superflox (polyacryamide in water/oil emulsion) 3 pallets

Sodium isopropyl xanthate 1 x 45 gal.

Sulphuric acid tanker 22?2 plus 31 x 5 gal kegs

7.8.2. Permanent Abandonment
The permanent abandonment of the mine site was to be done in accordance with requirements of
various government departments. These were to include:
e Access or openings into the mine were to be securely boarded as per the requirements of the
Mining Act;
e The mine was to be allowed to flood to a natural level thus covering all filter cake disposed
underground in the mine;
All buildings and facilities were to be removed from the site;
All toxic materials to be removed;
Site will be cleared with all garbage disposed in an acceptable manner; and
All power lines were to be removed.

If the mill site was to be permanently abandoned, all abandonment was to be done as required by

law through various departments, and would include:

o The fate of the buildings was to be determined with government approval;

e All toxic materials and reagents were to be removed or disposed of in a safe and miner-like
manner acceptable to authorities;

e All power lines and required facilities were to be removed;
The total site was to be cleaned up with all garbage being buried or disposed of in a safe
manner; and,

e The question of acid generating and acid consuming tailings was to be determined following
a report prepared by an independent consultant.
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8. Environmental Monitoring

8.1. Synthesis of Historical Data

8.1.1. Environmental Chemistry
A large quantity of data has been amassed over the period of time that MSGM was being
developed and operated. All relevant environmental chemistry data that met general criteria
regarding quality of information has been assembled into a database (Excel 97), which is
included here as a floppy disk. A hardcopy of the data has not been provided. The data are
generally characterized here.

Mine Water Discharges

The water quality of the discharge from the mine could deleteriously affect Butte Creek. Only
the lower adit (1635 m) had any discharge. The water quality was affected by mining operations,
especially with respect to suspended solids and turbidity, as well as ammonia. Zinc, lead and
copper were exceeded on a few occasions. Barium levels were also high during mining. High
values for these compounds are to be expected, as barium is a component of drilling mud and
explosives and ammonia is released during blasting. Blasting and other mining activities would
result in the increased solids. The water quality of the portal water is compared to the surface
water in the area of the mine (all Butte Creek and Wheaton River samples combined) in Table 5.
Only those elements, which are measured as totals and have a large number of samples, are
summarized here. Other data are available on dissolved elements and for a wide range of other
analytes.

The mine portal water exceeded the license standard on average for a large number of the
licensed analytes including turbidity, ammonia, arsenic, barium, copper, total cyanide, lead,
silver, suspended solids, and zinc. It is difficult to assess from these data whether the oil and
grease standard was also exceeded, but we suspect that it was. The effect of the mine on the
surface water can best be determined by comparing the mean surface water quality data to the
mine portal water data because the surface water data very commonly exceeds the license
standards as well. Elevated ammonia is related to the blasting and other activities in the mine, as
may also be silver. The high turbidity and the high concentration of suspended solids and high
conductivity are a direct result of the blasting and operation of mine equipment. The high
concentrations of cyanide, may be due to the disposal of mill waste solids in the mine but we can
not establish this without a further assessment of these activities.

The surface water concentrations of As, Pb, Al, Ca, Fe, Mg, Na, and Sr, exceeded the mine
outflow water concentrations. Clearly, the mine activities were not a source for these elements.
Nevertheless, the mine water on average would have exceeded the license for As and Pb, as a
result of the high concentrations in the inflow water.

Butte Creek Downstream of Mine

Station no. X3, approximately one kilometre downstream of the portal, was the only stream site
significantly affected by discharge from the portal during mining. A few of the parameters
exceeded the license limits but there was no evidence of an effect at station X4 or X5, 6.5 and
9.5 km downstream, respectively (report on Decommissioning Plan for MSGM by N.A. Jackson,
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Civil Engineering Consultant, July, 1990). This was confirmed by the bio-monitoring studies
(see below). With no impact observed on Butte Cr., it can be reasonably assumed that there was

no impact on Wheaton River.

Tailings Ponds

Although no water was ever released from the tailings ponds during the operation of the mill,
extensive sampling occurred for the effluent and for the water in the tailings pond. In general,
the water quality of the tailings ponds was of good quality with low levels of cyanide and other
heavy metals. Total cyanide, measured at the end of the effluent pipe in accordance with the
requirements of the license, had a mean and standard deviation of 6.6 + 20.9 mg/L (n = 749).
This was clearly in excess of the objective of 1 mg/L. As there was in fact no discharges from

the tailing ponds to the surface waters, this remains an academic question.

Table S: Comparison of license requirements, portal discharge and surface water quality
data for Butte Creek and Wheaton River from 1983 to 1991 (mean+1SD/number of

samples)

Parameter License Standard | Surface Water Portal Outflow
pH >6.5 7.3+0.34/177 7.7+0.3/36
Turbidity <15JTU 14:48/92 1893 +4930/26
Oil and grease None visible 341:2679/31 19+31/25
Ammonia (total) (mg/L) 1.0 0.159:0.939/129 8.519:10.162/14
Arsenic (total) mg/L(mg/L) 0.5 1.78+34.87/145 0.785+5.440/23
Barium (total) (mg/L) 1.0 5.10+27.09/291 8.48+57.94/49
Chlorine (free residual) (mg/L) 0.05 NA NA

Copper (total) (mg/L) 0.3 490+2.613/160 1.08:7.67/42
Cyanide (as CN) (total) (mg/L) 1.0 .719+5.67/76 23.67+28.21/3
Cyanide (as CN) (available - free) 0.05 NA NA

(mg/L)

Lead (total) (mg/L) 0.2 1.52+:10.43/195 0.53+3.26/30
Silver (total) (mg/L) 0.1 0.014+0.150/75 2.365+8.362/22
Suspended solids (mg/L) <25.0 30+126/105 1589+2984/44
Zinc (total) (mg/L) 0.5 4.72+18.55/403 3.915+28.618/55
Conductivity (umhos/cm) (lab) NA 141.8+240.1/108 651.5£577.3/28
Al (total) (mg/L) NA 1385+4570/109 62.5+154.7/36
Ca (total) (mg/L) NA 379.7+3233.9/447 96.1+74.6/34

Fe (total) (mg/L) NA 849+4509/394 43.0+72.2/38
Mg (total) (mg/L) NA 490.1+1435.7/121 19.7+28.2/30
Mn (total) (mg/L) NA 35.68+137.19/153 230.16+ 1295.6/32
Na (total) (mg/L) NA 41.70+194.7/178 13.62+18.84/33
Nitrate (total) (mg/L) NA 0.148+0.147/201 5.506+9.147/8
Si (total) (mg/L) NA 169.5:573.1/120 144.6:286.0/29
SO, (total) (mg/L) NA 15.98+36.40/109 91.28+125.72/29
Sr (total) (mg/L) NA 5.46+17.55/129 1.42+1.31/34

"Means and standard deviations have been calculated taking non detect values equal to zero

While we have not undertaken a detailed evaluation of the water quality data, it is evident that
the background water quality (i.e. the summary surface water quality data from Table 5) are
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frequently higher than the license standards. Specifically, the average surface water quality data
in the database (which included Wheaton River as well as Butte Creek upstream and downstream
of the mine) exceeded the license standards for As, Ba, Cu, Pb, suspended solids and Zn.
Frequently the averages were greatly in excess of the standards. Of particular interest is the fact
that the Total Cyanide concentration averaged 0.72 mg/L out of 76 samples. This concentration
is very close to the mill effluent standard, and it is clear that a number of surface water samples
actually exceeded the license target. From this cursory examination of the data, it appears that
the mine/mill may have had considerable difficulty meeting the license requirements due to the
background concentrations of many of the compounds, including Total CN.

8.1.2. Biological Monitoring
Several reports were prepared as part of investigations into the environmental impacts of the
MSGM mine on the aquatic quality of Butte Creek and Wheaton River.

The first such report was prepared by Norecol Environmental Consultants Ltd. (600-1281 West
Georgia St., Vancouver, B.C.) in December, 1986. This study established the four sampling sites
used in the subsequent studies with two sites on Butte Cr., the first upstream of the camp and the
other near the confluence with Wheaton River. Two sample sites were also located on Wheaton
River, upstream and downstream of the confluence with Butte Creek. This first study, using in-
situ samplers, concluded that there were significant differences between the benthic communities
(both in terms of percent contribution by species and taxonomic range) of Butte Cr. and Wheaton
River. Upstream and downstream differences on Wheaton River were thought to be due to
habitat or sampling differences. Above and below the MSGM mill site, there was little
difference in total populations but there was a decrease in diversity downstream. These
differences may be the result of habitat differences, sampling variability or a localized mine
effect.

The second annual report was prepared by Leverton and Associates, Northern Consulting
(December, 1987). This study, using in-situ samplers, concluded that there were significant
differences between the benthic communities (both in terms of percent contribution by species
and taxonomic range) above and below the MSGM miill site. The difference appeared to be due
to the differences in the stream bottom materials rather than any direct effect of the mill. The
upstream channel consisted of large boulders and gravel. The downstream site had a higher
concentration of organic material comprised of tangled masses of roots and leaves. This
downstream site was characterized by a decrease in diversity and an increase in overall
productivity, likely due to natural factors. Overall, the data suggested that that there appeared to
be little influence of the mine/mill site on Butte Creek and downstream on Wheaton River.

The 1988 biological monitoring was also conducted by Leverton and Associates (1988). There
was again no evidence of a difference between the benthic communities above and below the Mt.
Skukum mill site. There is no indication of the aquatic environments being stressed in Butte Cr.
and no evidence indicating an influence of the site on Wheaton River.

A bio-monitoring study was undertaken in the late summer and fall of 1989 (Biological
Monitoring Program at Mount Skukum Minesite, 1989; prepared by B.E. Burns, December,
1989). Four sites (two on Butte Cr. and two on Wheaton River upstream and downstream of the

I
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confluence of Butte Cr.) were sampled using artificial substrate samplers. Chemical sampling
was undertaken in association with the biological sampling. This study concluded that none of
the benthic populations indicated a stressed or polluted environment with a healthy population of
invertebrate fauna at all sites.

The final study was undertaken by Laberge Environmental Services and is titled “Biological
Monitoring Program at Mount Skukum Minesite, 1990” (December, 1990). Two stations were
sampled along Butte Creek (above the camp and near the confluence with Wheaton River) and
two stations were sampled on Wheaton River (upstream and downstream of Butte Cr.
confluence). The report concluded that healthy populations of invertebrate fauna were found at
all sites. Differences with the 1989 report were a result of different sampling periods (summer,
1990 vs. fall, 1989 and higher flow levels in 1990).

9. Environmental Chemistry Data — This Assessment

9.1. Field Analysis - Water Chemistry Data

Water samples were collected at the mill road bridge across Wheaton River (MSGM-9) and in
triplicate from the tailings pond near the breach of the dam (MSGM-6). Butte Creek in the
vicinity of the mill and at Wheaton River was dry, probably due to infiltration of the limited flow
to the highly permeable sand and gravel stream bed. Water samples were collected from Butte
Cr. At the Upper Adit and at the Lower Adit and from a tributary that joined Butte Cr. in the
vicinity of the Lower Adit. The results of these field analyses are presented in Table 6.

Table 6: Results of field analysis of water samples from Wheaton River, the tailings pond
and Butte Creek and a tributary in the vicinity of the upper and lower adits

Station PH Specific Dissolved | Turbidity | Temperature
Conductance (mV) | Oxygen | (NTU) °C)
(mg/L)
Wheaton R. at millroad | 7.51 25.0 2.8
bridge
Tailings Pond 1 9.26 112.0 2.6
Tailings Pond 2 947 123.7 3.0
Tailings Pond 3 9.42 121.2 2.8
Butte Cr. At Upper Adit | 7.58 249 Nil 24
Butte Cr. At Lower Adit | 7.64 324 0.12 4 0.7
Tributary to Butte Cr. At | 7.33 47 nil 4 1.2
Lower Adit

9.2. Laboratory Results from this Project

9.2.1. Surface Water Chemistry
The main potential concern with the mine and mill has been with increased metals concentrations
and cyanide as a result of the mill process. Thus, all samples were analysed only for metals.
Butte Cr. was sampled at the upper adit, and just above the culvert at the lower adit. Due to
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concerns about a “blow out” of the stored water in the lower adit, a sample could not be collected
at the normal location downstream of the culvert. As there was no drainage from the adit (pipe
was already frozen) any sample below the portal should not be different from the upstream
sample, except as a result of the contribution from the tributary that joins at the lower portal.

The tributary that joins Butte Cr. at the lower portal was sampled above the confluence. Due to
low flow in Butte Cr., downstream of the mill site, additional samples were not collected. The
Wheaton River was sampled downstream of the confluence with Butte Cr. while the tailings
pond water was sampled in triplicate. The Butte Cr. samples and the tributary to Butte Cr. at the
lower adit were sampled for dissolved metals as well as total metals. These data are summarized
in Tables 7 and 8 and the full laboratory report is provided in Appendix 2.

Concentrations of dissolved and total metals in all samples are very low with most analytes being
less than detection. Agreement between replicate samples is very good, indicating that the
limited data are reproducible. Ba is the only element detected in Butte Cr. and Wheaton River
for which there is a specific license standard, and in all cases the concentration is more than one
order of magnitude below the standard. All other detectable compounds in the surface waters
were below the average surface water concentrations noted in Table 5, and well below the
average portal outflow concentrations. The dissolved metals concentrations show that the
majority of the elements detected in the surface waters are in a soluble form. The fact that the
dissolved concentrations frequently exceed the total concentrations is not surprising in these
waters with very low dissolved solids, and very low concentrations of any elements. Evidently,
surface flows could be assumed to have reverted back to pre-mining conditions within Butte Cr.

The triplicate samples from the tailings pond also show very low concentrations of metals. Of
particular note is the fact that even in these waters, the cyanide concentrations are non-detectable
indicating that any surface waters released from the tailings pond would not affect surface water
quality with respect to residual cyanide. Ba concentrations in the tailings pond are
approximately four times those of Butte Cr. but still an order of magnitude below the license
standard. Concentrations of Ca, Mg, P, Na, Sr and S were all considerably higher than the
surface waters but well below the average concentrations of surface waters reported in Table 5.

Copper concentrations in the tailings pond water exceed the CCME (1999) guideline of 0.004
mg/L (hardness as CaCO; > 180 mg/L), but do not exceed the license standard of 0.3 mg/L.
However, comparison of these concentrations with the average surface water concentrations for
the site (Table 5) indicate that Cu in the surface water is generally in excess of the CCME
guideline and the portal water is not greatly different from the surface water. In fact the tailings
water has Cu concentrations one order of magnitude less than the average surface water Cu.
These data indicate that the tailings pond water would not have an environmental impact on
surface waters if there was a release of tailings water to the surface waters.

In summary, the surface water chemistry suggests a pristine system. The cessation of the mining
activity has permitted the water chemistry to recover. Concentrations of some elements may be
higher during higher flows in the summer time, but the low flow concentrations presented here
indicate essentially a pristine water quality.

Environmental Assessment, Mt. Skukum Gold Mine — Yukon Region
MBA




P Call Up 98-6195-02 — Mt. Skukum
Gold Mine — Environmental Assessment

Table 7: Water chemistry data for MSGM, 1999

Analyte (mg/L) | MSGM 1800 MSGM 1800a MSGM 1700 | MSGM 1700 | MSGM MSGM MSGM 9 MSGM 6-1 | MSGM 6-2 | MSGM 6-3
— ButteCr. @ | Butte Cr. @ Butte Cr. @ Butte Cr.@ | TRIB@ TRIB @ Wheaton R. @ | Tailings Tailings Tailings
upper adit upper adit lower adit lower adit lower adit | lower adit Butte Cr. Pond water | Pond water | Pond water

Hardness (total) 120 131 165 21.0 23.4 42.8 365 374 361

Cyanide (SAD + | <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

thiocyanate

Al (total) <0.06 <0.06 <0.06 <0.06 0.07 <0.06 <0.06

Sb (total) <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

As (total) <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 0.04

Ba (total) 0.011 0.011 0.014 0.020 0.043 0.044 0.043

Be (total) <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Bi (total) <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

B (total) <0.04 <0.04 <0.04 <0.04 0.04 <0.04 0.05

Cd (total) <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

Ca (total) 44.2 429 64.3 15 132 135 130

Cr (total) 0.002 <0.002 <0.002 <0.002 0.003 0.004 0.006

Co (total) <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004

Cu (total) <0.003 <0.003 <0.003 <0.003 0.014 0.016 0.016

Fe (total) <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Pb (total) <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03

Mg (total) 2.34 2.21 3.67 1.31 8.68 8.89 8.74

Mn (total) <0.002 <0.002 <0.002 0.003 <0.002 <0.002 <0.002

Hg (total) <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005

Mo (total) <0.005 <0.005 <0.005 <0.005 0.017 0.014 0.015

Ni (total) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

P (total) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

K (total) <0.5 <0.5 <0.5 <0.5 5.3 5.6 5.7

Se (total) <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03

Ag (total) <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03

Na (total) 22 1.6 2.8 1.5 174 17.8 17.9

Sr (total) 0.189 0.179 0.272 0.084 0.514 0.529 0.520

S (total) 28.1 26.9 42.4 4.6 118 122 119

Te (total) <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

Ti (total) <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03

Sn (total) <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

Ti (total) <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

V (total) <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

Zn (total) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01

Zr (total) <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003
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Table 8: Dissolved metal water chemistry data for MSGM, 1999

Analyte MSGM 1800 — | MSGM 1800a { MSGM 1700 MSGM TRIB | MSGM TRIB
(mg/L) ButteCr. @ Butte Cr. @ Butte Cr. @ @ lower adit @ lower adit
(Dissolved) upper adit upper adit lower adit
Al <0.02 <0.02 <0.02 <0.02 <0.02
Sb <0.015 <0.015 <0.015 <0.015 <0.015
As <0.04 <0.04 <0.04 <0.04 <0.04
Ba 0.012 0.013 0.014 0.004 0.002
Be <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Bi <0.02 <0.02 <0.02 <0.02 <0.02
B <0.008 <0.008 <0.008 <0.008 <0.008
Cd <0.002 <0.002 <0.002 <0.002 <0.002
Ca 47.3 48.5 60.1 7.83 8.87
Cr <0.002 <0.002 <0.002 <0.002 <0.002
Co <0.003 <0.003 <0.003 <0.003 <0.003
Cu <0.001 <0.001 <0.001 0.001 <0.001
Fe <0.003 <0.003 <0.003 0.003 0.006
Pb <0.02 <0.02 <0.02 <0.02 <0.02
Mg 2.50 2.38 3.69 0.34 0.30
Mn <0.002 0.016 <0.002 0.014 <0.002
Hg <0.00005 <0.00005 <0.00005 <0.00005 <0.00005
Mo <0.004 <0.004 <0.004 <0.004 <0.004
Ni <0.008 <0.008 <0.008 <0.008 <0.008
P <0.04 <0.04 <0.04 <0.04 <0.04
K <04 <04 <04 <04 <0.4
Se <0.03 <0.03 <0.03 <0.03 <0.03

| Ag <0.01 <0.01 <0.01 <0.01 <0.01
Na 1.8 1.74 2.72 1.39 1.34
Sr 0.201 0.185 0.255 0.025 0.028
S 304 313 44.4 1.74 1.59
Te <0.02 <0.02 <0.02 <0.02 <0.02
Tl <0.02 <0.02 <0.02 <0.02 <0.02
Sn <0.02 <0.02 <0.02 <0.02 <0.02
Ti <0.003 <0.003 <0.003 <0.003 <0.003
\4 <0.003 <0.003 <0.003 <0.003 <0.003
Zn 0.004 0.005 <0.005 0.004 <0.002
Zr <0.003 <0.003 <0.003 <0.003 <0.003
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9.2.2. Soil Chemistry
Due to the difficult work conditions at the time of the field work, (i.e. poor visibility, icing and
snow) soil samples were collected and returned to the laboratory for the analysis of hydrocarbons
rather that doing the field tests. For the five stained soil samples collected for analysis (see Table
9), only two were found to have significant hydrocarbons. Site 1 is the abandoned maintenance
building and site 2 is the diesel fuel tank for the new maintenance shed generator. Both of these
sites would require further investigation and likely require cleanup. The stained soil by the fuel
tank behind the camp would also likely test with high concentrations of hydrocarbons, but was
not sampled.

The two stained soil samples collected near the upper and lower adit did not show detectable
concentrations of hydrocarbons, and the staining must be a result of rubbish burning at these
sites. The one soil sample from the landfill did have low but detectable concentrations of
benzene, but other BTEX compounds and TPH were below the detection limits.

The tailings pond sediment and soil (i.e. above the present day water line) total metals data are
presented in Table 10. Three cyanide measurements are reported.  The first includes
thiocyanate. For the purpose of standardization with previous work (pers. comm. Mr. P.
Roach), total cyanide was also reported without thiocyanate. The weak acid digestion (WAD)
cyanide analysis is considered to be the best measurement of free cyanide. These concentrations
in the sediment and the soil were low, ranging from 0.22 to 7.6 mg/Kg. The sediment
concentrations, from the edge of the tailings pond are higher than the adjacent soil concentrations
(MSGM-6-2), but lower than the concentrations of the other vertically composited soil samples
(T-2 =40 cm, T-3 = 50 cm and T-4 = 60 cm) closer to the recent (prior to closing) tailings
discharge locations. To the best of our knowledge, the license did not set a standard for the
tailings sediment/soil. However, these concentrations are well below the Ontario remediation
criteria for recreational/agricultural soils which is set at 100 mg/Kg of free cyanide (MOE,
1999). The WAD concentrations are an order of magnitude below the much more stringent
CCME guidelines (CCME, 1999) for agricultural/residential/parkland and commercial/industrial
soils at 0.9 and 8.0 mg/Kg, respectively. These guidelines are to protect environmental health
when soil contact occurs and thus the ground squirrels residing in the tailings (see Photo 26)
should also be protected from cyanide at these concentrations.

Cu is the only metal that exceeds the CCME and MOE sediment and soil quality
guidelines/criteria for the tailings pond. These concentrations are approximately 2 to 3 times
greater than the guidelines. As noted above in section 9.2.1, Cu is naturally high in the surface
waters and the high concentrations in the sediments/soil are likely typical of this environment.

Environmental Assessment, Mt. Skukum Gold Mine — Yukon Region
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Table 9: Total Extractable Hydrocarbon and Total Petroleum Hydrocarbon Analysis of Surface Soil

Sample Total Total Petroleum | Benzene | Ethylbenzene | Toluene Xylenes

Number/Location Extractables, Hydrocarbons | (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg)
mg/kg (mg/Kg) (PSC) (PSC) (PSC) (PSC) (PSC)
(C11-C30+)
(Northwest Labs)

Site 1, 0-15cm 62900
Site 2, Generator 96500
Room AST
MSGM-LA-1 — lower <10 <0.04 <0.10 <0.10 <0.1
adit
MSGM-UA-1 - <10 <0.04 <0.10 <0.10 <0.1
upper adit
MSGM-LF-1 —land <10 0.05 <0.10 <0.10 <0.1

fill

VMIBA

Page 42

Environmental Assessment, Mt. Skukum Gold Mine — Yukon Region




P Call Up 98-6195-02 — Mt. Skukum
Gold Mine — Environmental Assessment

Table 10: Total metals and cyanide data from tailings pond sediment and soil
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Analyte MSGM-6-1 | CCME MSGM-6-2 | MSGM -T2 | MSGM-T3 MSGM-T4 | CCME Soil

(sediment) Sediment (soil) (soil) (soil) (soil) Quality .
Quality . Guidelines
Guidelines (residential)
Moisture (% W/W) 24.0 29.9 8.4 15.4 14.1
Cyanide, (SAD) + thiocyanate 32 0.60 25 71 59
| (mg/Kg)

Cyanide W.A.D. (mg/Kg) <0.02 <0.02 0.04 0.08 0.07 0.9 [100]

Cyanide Total (mg/Kg) 2.2 0.22 23 7.6 4.5

Al total (mg/Kg) 21500 16100 6190 3830 8180

Sb total (mg/Kg) 2 2 2 <2 2

As total (mg/Kg) 13 59 <8 69 12 58 12 [20]

Ba total (mg/Kg) 334 215 351 46.6 34.9 500 [750]

Be total (mg/Kg) 0.8 0.6 13 1.7 1.5 [1.2]

Bi total (mg/Kg) <2 <2 <2 <2 <2

Cd total (mg/Kg) 0.6 [0.6]# 04 <0.2 04 0.5 10 [12]

Ca total (mg/Kg) 8110 7240 42300 52100 51400

Cr total (mg/Kg) 27.0 37.3 [26] 18.8 10.9 16.3 14.8 64 [750]

Co total (mg/Kg) 1.1 [50] 85 438 56 52 [40]

Cu total (mg/Kg) 132 35.7[16] 76.6 89.9 184 135 63 [225]

Fe total (mg/Kg) 37000 28300 22500 25700 24400

Pb total (mg/Kg) 25 35.0 [31] 18 13 24 22 140 [200]

Mg total (mg/Kg) 10900 9300 4790 7250 6570

Mn total (mg/Kg) 818 722 525 676 613

Hg total (mg/Kg) <0.05 0.17 [0.2] <0.05 <0.05 <0.05 <0.05 6.6 [10]

Mo total (mg/Kg) <0.4 <0.4 1.9 1.7 22 [40]

Ni total (mg/Kg) 14.8 [16] 11.9 2.5 3.0 2.7 50 [150]

P total (mg/Kg) 821 767 520 619 596

K total (mg/Kg) 3080 2400 779 1100 923

Se total (mg/Kg) <3 <3 <3 <3 3 [10]

Ag total (mg/Kg) <1 [0.5] <1 <1 <1 <1 [20]

Na total (mg/Kg) 587 487 315 457 578

Sr total (mg/Kg) 63.4 47.3 94.9 122 116

S total (mg/Kg) 226 172 9440 8530 8790

Te total (mg/Kg) <5 <5 <5 <5 <5

Ti total (mg/Kg) <5 <5 <5 <5 <5 [@.1]

Sn total (mg/Kg) <2 <2 <2 <2 <2

Ti total (mg/Kg) 981 841 30.1 65.5 63.7

Vn total (mg/Kg) 563 432 12.6 18.7 17.9 130 [200]

Zn total (mg/Kg) 164 123 [120] 111 943 150 121 200 [600]

Zr total (mg/Kg) 1.9 1.7 2.7 33 2.7

*Canadian Environmental gquality Guidelines, CCME. 1999. #MOE Sediment or Soil Quality Criteria
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10. Archeological/Heritage/Historical Features

There was no evidence of archeological, heritage or historical features at the site; however,
disturbances at the mill site and at the adits would have obliterated these. Personnel from the
Carcross-Tagish First Nations did not alert us to any potential sites at this location either in pre-
inspection discussions or during the site visits.

11. Results of Inspection and Review

11.1. General Observations vis a vis Abandonment Plans

While the site undoubtedly remains as one of the better abandoned mine sites in the Yukon there

are still some deficiencies in the condition of the site relative to the components of the

abandonment plan that are most relevant to this project. The components of the abandonment

plan that are not deficient, can be listed as follows:

o Tailings ponds have been left essentially as outlined in the abandonment plan;

e The water supply line and pump house have been removed and remnants cleaned up;

e Power lines have been removed; and,

e Portals have been closed although the lower portal was blown out and could be accessible if
the ice in the entrance way melts.

Items that are deficient relative to the abandonment plan include:

e A quantity of debris has been exposed as a result of the wash-out of the fill at the face of the
lower portal, although the surface had apparently been cleaned up prior to the blow out;

o The interior of the mill site still contains some chemicals despite the fact that these were to
have been removed (see below);

e At least two debris sites remain in the vicinity of the mill which from our review of the
documents were not supposed to be left. The electrical site is neat and orderly while the
other is a not sorted and is disorderly;

Although all fuel and oil was supposed to have been removed, some remains on site; and,
The landfill has not been adequately covered.

Additionally, there appeared to be groundwater wells in the vicinity of the camp but we could
not confirm the purpose of these wells as they were dry at the time of visit. We could find no

record of their installation and/or purpose in the documentation reviewed. These should be
removed or at least properly sealed as part of the abandonment.

11.2. Listing of Potential Contaminants

11.3. Mill site
In general the site has been left in a better than average state with respect to tidiness. Specific

Environmental Assessment, Mt. Skukum Gold Mine — Yukon Region
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concerns at the site include:

1. Extensive oil staining at what appears to be the dirt floor of an old maintenance facility (60°
13.27°N, 135° 19.14°W) to the north of the mill. As noted in Table 9. These soils have very
high concentrations of hydrocarbons. The surface area of the stained soil is approximately
11m by 23 m. Assuming that hydrocarbons have penetrated approximately 0.5 m vertically,
it can be approximated that about 125 m® of contaminated soil may be present at this
location.

Minor oil staining has occurred at the northwest corner of the present maintenance building
(60° 13.29'N, 135° 18.96’W). This is a relatively small area, ap(Proximately 2t0 4 m.

A scrap metal and other debris storage site south of the mill (60° 13.21°N, 135° 18.94°W).
Waste oil drums stored outside of the generator shed near the camp trailers.

Several, minor stained oil sites about the mill and camp.

The presence of small quantities of an assortment of chemicals in the mill complex.

The landfill located to the east of the mill site has not been adequately covered.

N
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Table 11: Listing of Potential Contaminants and Sources

Item Condition Description of Liability
2 AST’s (map AST 1 & 2) Empty, no secondary containment | None
2 fuel drums near generator Full 440 litres of fuel could be
building (map AST 2) released through rusting or
vandalism.
7 pails of oil (map AST 2) Full Could be released by vandalism.

Septic system at camp (map
location 4)

Confined space hazard.

Propane tank at camp (map
location 4)

Vandalism concern. Fire and
explosion hazard.

3 waste 0il drums (map location

5)

Full, soil stains

Considerable soil staining here.
Location of soil sample site

AST (map AST 3)

Proper secondary containment

Little concern unless vandalized.

AST (map item 7), V4 barrel
automatic transmission fluid
(map item 7)

Stained ground

Little concern unless vandalized.

Propane tank (map item 8)

Vandalism concern. Fire and
explosion hazard.

Garbage containers/dumpsters
(map item 9)

Y full of non-organic debris

No concern beyond aesthetics.

Products in Generator room

2 gallons 4-Methyl-2 Pentanone,
1 battery, 1 new generator unit,
30KW

?

Products in main mill

Caustic soda storage area

Transformers:
Westinghouse

e Type: ONAN

e Style: C60L1150N7

e SN: LB26052

¢ Contains 20 gals of oil

Marcus
SN: 12392-686
Type WF

6 gallons corrosive backing
material

ABS pipe glue

6 sheets asbestos board

Sodium nitrate, 150 Ibs

Borax, 100 Ibs

Manganese dioxide, 300 Ibs

Clean-up required of residual
product

Apparently PCB free

Apparently PCB free

Corrosion hazard
No hazard
Asbestos hazard

Extreme fire and explosion
hazard. Will not self-denotate.

?

?

VMIBA
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no hazard
Silica, 300 lbs
Soda ash, 200 lbs ?
Jade Set Super (AP Green ?

Refractories), 2 gals

Alchem D-215-W, lot #B3510, ?

32kg
Superfloc 1128 flocculant ?
(Cyanimid), 12 drums
Products in mill lab Sodium hydroxide buffer, 2 Caustic hazard
bottles
SC 2000 cement, 1 gallon Corrosive
Lead acetate, 2 bottles May be explosive
Phenolphthalalein, 1 bottle No hazard
Potassium permanganate (strong | Powerful oxidant. Mixtures
oxide) could be explosive.
Potassium iodide indicator ?
Cadmium sulfate powder Cadmium is a carcinogen.

11.4. Mine site

Soil samples from the mine site did not indicate the presence of hydrocarbons and thus the
stained soil at these sites appears to be nothing more than old burn sites. A considerable amount
of debris has been exposed by the washout at the lower portal and the site is dangerous due to
vertical drops from concrete pads, undercutting of fill and the potential for other blowouts to
occur. Some minor debris is also exposed at the upper adit. This debris should be removed or at
least buried as it is unsightly and potentially dangerous and the lower portal should be fenced to
restrict access to the zone that could be affected by subsequent blowouts.

AR
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Appendix 1: Copies of Yukon Territory Water board Licenses for Mount Skukum Gold
Mine
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YUKON TERRITORY WATER BOARD

Pursuant to the Northern Inland, Waters Act and Regulations the Yukon

Territory Water Board, hereinafter referred to as the Board, hereby
grants to

(Licensee)

500 - 171 West Esplanade Street Vancouver, B.C. VM 1A1

(Mailing address)

hereinafter called the Licensee, the right to alter, divert or otherwise
use water subject to the restrictions and conditions contained in the
Northern Inland Waters Act and Regulations made thereunder and subject
to and in accordance with the conditions specified in this Licence:

Licence Number YIN85-01RL (renewal of Industrial licence YIN84-05L)

Water Management Area 02 Yukon

Expiry Date of Licence March 31, 1986

This Licence issued and recorded at Whitehorse includes and is subject
to the annexed conditions.

Dated this / ?>7z, day of Yukon Territory Water Board

(: 1985
{,u{u ’

I e
(/\‘LJ o/ //L.{__'JJ«‘L/ /

FFHA
Witness Chgﬁiman iane Grapfer

i

Dated this _‘*;;i:_ff‘._u_day of Approved by

, 1985
(2:L4{?(4 ¢/£i;w

Minister of Indian and Northern
Affairs Canada
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GENERAL CONDITIONS

Part 'A’

1.

2.

Definitions:

(a) "Act" means Northern Inland Waters Act. R.S.C. 1970 (first
supplement) Chapter 28 and any amendments thereto;

(b) "Regulations" means the Regulations made under the Act;
(c) “Board" means the Yukon Territory Water Board;

(d) “Inspector" means any person designated as an inspector under
Section 29 of the Act.

A1l Terms in this licence, unless otherwise explicitly stated, shall be
defined in the same manner as in the Act and Regulations.

Fees

The Licensee shall pay the water use fees prescribed in Section 10 of
the Regulations. The water use fees shall be payable for each and
every year of the term of the licence within thirty (30) days of the
receipt of an invoice by the Licensee.

Waste Discharge Standards

This licence is issued to the Licensee, subject to the conditions
contained herein, with respect to the use or return of water, or the
depositing or permitting the deposit of waste of any type in any waters
or in any place under any conditions where such waste or any other
waste that results from the deposit of such waste may enter any waters.
However, it is also a condition of granting of this licence to the
Licensee that, whenever future Regulations are made by the Governor in
Council under the Northern Inland Waters Act, or any other statute
imposing conditions relating to the quantity and types of waste that
may be so deposited or under which any such waste may be so deposited
that are more stringent than conditions included in this licence, this
licence shall be deemed, upon prescription of such Regulations, to be
automatically amended to conform with such Regulations.

Non-Compliance

In the event the Licensee fails to comply with any provision or
condition of this Ticence the Board may, subject to the Act, cancel the
licence, and without limiting its rights to cancellation of the
licence, if the Licensee has failed to perform the works as specified
in the licence, or has performed works contrary to the licence, the
Board may apply to the Courts for a mandatory injunction to compel the
Licensee to perform the works or for an injunction to restrain the
Licensee from performing the works, as the case may be,

Correspondence

Where any direction, notice, order, or report under this licence is
required to be in writing, it shall be given:

(a) to the Licensee, if left at or mailed by registered mail to the
following address:

Name:  Mount Skukum Gold Mining Corporation
Address: 500 - 171 West Esplanade Street

Town: Vancouver, B.C.

Postal Code: VIM 1Al

and shall be deemed to have been given to the Licensee on the day
it was left or seven (7) days after the day it was so mailed as
the case may be;

YIN85-01RL
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(b) to the Board, if left at or sent by registered mail to the
following address:

Yukon Territory Water Board
Suite 200, 4114 - 4th Avenue
Whitehorse, Yukon

Y1A 4N7

and shall be deemed to have been given to the Board on the day it
was left or seven (7) days after the day it was so mailed as the
case may be,

6. Interpretation
Where a Licensee wishes to appeal an interpretation of a Tlicence
condition by an Inspector, he may do so by applying to the Board within
ten (10) days of receiving the interpretatijon.

7. Annual Report
On or before December 31 of each year during which this licence is in
effect, the Licensee shall submit to the Board an annual report
pursuant to Section 15 of the Northern Inland Waters Regulations. In
addition to the information required by the Regulations the annual
report shall:
(a) describe the Licensee's water use operations during that year;
(b) explain any difference between what was proposed in the Licensee's

application for licence and what was done; and
(c) present all monitoring data collected under the licence during the
year reported.

8. Spills and Unauthorized Discharges
The Licensee shall immediately contact the Water Resources Division of
Indian and Northern Affairs Canada in Whitehorse (403) 668-5151, or the
24-hour Yukon Spill Report number (403) 667-7244, should a spill or an
unauthorized discharge occur or seem 1likely to occur, A detailed
written report on any such event, including but not limited to, dates,
quantities, parameters, causes and other relevant details and
explanations, shall be submitted to the Board not later than fifteen
(15) days after its occurrence.

9. Term of Licence
The term of this licence is for the period from the effective date to
March 31, 1986.

YIN85-01RL
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OPERATING CONDITIONS
Part 'B'

1. Description of Water Use

(a) Industrial
The Licensee is hereby authorized:
i} to obtain water for the purpose of drilling and underground
hard rock mining from an unnamed tributary of Butte Creek at
a rate not to exceed 50,000 imperial gallons per day
ii) to obtain groundwater released by drilling and mining
operations
iii) to store drilling wastewater and released groundwater in
settting ponds located at the mine portal on Quartz Claims
KUKU 17 to 20 and 22
iv) to discharge effluent from the settling ponds to an unnamed
tributary of Butte Creek

as proposed in water use application IN85-01RL and subject to this
licence.

(b) Camp
The Licensee is hereby authorized to obtain water from Butte Creek
drainage for camp use at a rate not to exceed 600 imperial gallons
per day.

2. MWater Use Structures

(a) The Licensee shall maintain in good repair all works associated
with the undertaking, including, but not limited to, all dams,
weirs, spillways, stream crossings, ditches, gates, water intakes,
culverts, and settling ponds.

{b) The Licensee shall provide settling ponds and associated drains
and spillways of adequate construction and capacity to convey the
maximum rate of water discharge experienced during the term of
this licence. .

(c) On or prior to December 31, 1985, the Licensee shall submit to the
Board a plan for the disposal of all mine waste rock materials.

(d) The plan referred to under Part B, Section 2(c) of this Licence
shall provide for placement of waste materials in such locations
and in such a manner that water quality and stability of adjacent
watercourses are not adversely affected.

3. Industrial Waste Disposal

(a) Without restricting the generality of the definition of “waste" in
the Northern Inland Waters Act, a discharge of waste in this
licence includes: surface drainage from the mining site, dams and
associated areas; all discharges from the waste treatment and
recyclting facilities; and all discharges from associated pumping
and piping facilities prior to entering the receiving waters.

YIN85-01RL
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(b) A1l waste discharge shall meet the following effluent quality

standards:

Parameter Concentration (grab sample)

Arsenic (total) 0.5 mg/L

Barium (total) 1.0 mg/L

Copper (total) 0.3 mg/L

Lead (total) 0.2 mg/L

Nickel (total) 0.5 mg/L

Silver (total) 0.1 mg/L

Suspended Solids 15.0 mg/L

Zinc (total) 0.5 mg/L

(c) No waste discharge shall be toxic to fish,

{d) No waste discharge shall contain floating solids or visible oil or
grease,

(e) No waste discharge shall have a PH of not less than 6.0 units.

4. Security

No security is required under this licence.
5. Fish Passage
No fish passage is required under this licence.

6. General Operating Conditions

(a) The Licensee shall not withdraw, store, consume, discharge or
otherwise use water except in accordance with provisions of this
ticence.

(b) The Licensee shall ensure that stationary fuel storage and pumping
sites comply with the provisions of the Gasoline Handling Act and
Regulations of Yukon Territory and are located and prepared to
avoid pollution of any watercourse, should a fuel spill occur.

(c) The Licensee shall ensure that sewage, inctuding all human excreta
and wastewater associated with daily camp operations, is disposed
of in accordance with the Public Health Act of Yukon Territory.

(d) The Licensee shall énsure that all garbage and refuse is removed
from the site or, where appropriate, incinerated and buried under
not less than one (1) metre of compacted soil, in pits located not
less than thirty (30) metres from any water supply, lake, stream,
or other watercourse.

(e) The Licensee shall provide reasonable assistance to any Inspector
to enable such Inspector to carry out his/her duties under the
Act.

(f) Nothing in the Act or Regulations, or in a licence issued under
the Act constitutes a defense to a claim for loss or damage
sustained by any person by reason of the construction of any works
forming part of an appurtenant undertaking, or by reason of the

operation of such undertaking.

YIN85-01RL




7.

-6 -

Site Abandonment and Restoration

(a)

Discontinuance, abandonment, cancellation, or termination of this
licence does not relieve the Licensee from any obligations arising
under terms and conditions of this section, the Act and
Regulations, or from complying with any notice, direction, or
order issued by the Board under this section.

The Licensee shall ensure that all waste materials, excluding silt
and other natural materials, including but not limited to, scrap
metal, discarded machinery and parts, barrels and containers, are
removed from the operation site prior to the expiry date of this
licence, or upon site abandonment.

Prior to the expiry date of this licence or upon cessation of
drilling operations, the Licensee shall submit to the Board for
approval a plan and schedule for abandonment and restoration of
the site.

Upon approval by the Board of the plan and schedule referred to in
Part B Section 7(c) of this licence, the Licensee shall implement
the plan according to the schedule contained therein.

YIN85-01RL
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MONITORING PROGRAM

Part 'C'

The Licensee shall keep true and detailed books and records of the
quantity and quality of water used during the term of this licence.

2. An Inspector may examine books, records, or other documents kept by the
Licensee relating to water and the Licensee shall, at the Inspector's
request, make these records available for examination.

3. The Licensee shall submit to the Board monthly reports based on the
previous month's monitoring data and shall include the date and time
each sample was taken and analyzed.

4, The Licensee shall submit to the Board, as required, monitoring or
other data and information upon the Board's request.

5. The Licensee shall comply with the Monitoring Schedule described under
Part C, Section 6 of this licence with any variations thereof made by
the Board and shall comply with all the provisions for sampliing, sample
preservation and analysis specified by the Board. The Licensee shall
provide to the Board a description of sampling locations and facilities
as established prior to each season's operations.

6. Monitoring Schedule
Parameters Stations

Upstream of Downstream

Effluent of Effluent  Portal

Discharge(1) Discharge{1)(2) (Adit) Effluent(1)(3)
Flow M M W M
pH M M M M
Conductivity M M M M
Temperature M M M M
Arsenic (total) M M M M
Barium (total) M M M M
Copper (total) M M M M
Lead (total) M M M M
Nickel (total) M M M M
Silver (total) M M M M
Sulphates M M M M
Suspended Solids M M M M
Zinc {total) M M M M
Ammonia M M M M
(1) Water sampling not required unless a surface discharge of effluent

from the settling facilitiess is occurring.
(2) Approximately 100 meters downstream of confluence of effluent and
receiving stream.
(3) Sampled at discharge from settling pond system.
(4) Sampled when flows are occurring.
W = Weekly
M = Monthly
YIN85-01RL







YUKON TERRITORY WATER BOARD

Pursuant to the Northern Inland Waters Act and Regulations, the Yukon
Territory Water Board, hereinafter referred to as the Board, hereby
grants to

MOUNT SKUKUM GOLD MINING CORPORATICN

(mailing address)

hereinafter called the Licensee, the right to alter, divert or otherwise
use water subject to the restrictions and conditions contained in the
Northern Inland Waters Act and Regulations made thereunder and subject to
and in accordance with the conditions specified in this Licence:

Licence Number Y-INB86—-01RL (it2newal of Licence Y-IN85-01RL)

Description __.Industrial Use in Underground Hardrock Mining  ___________..
Quantity of Water Not to be Exceeded ___30,000 imperial gallons per day ___
Rate of Use of Water Not to be Exceeded __ N/A _ . oo

July 4, 1986

Expiry Date of Licence 1s for a period or one (1) year Irofl S =i=-=.

This Licence issued and recorded at Whitehorse includes and is subject to
the annexed conditions. '

Dated this )Q”L day of

1
June , 1986
O@&Q@ A~
Witness

Dated this day of Aﬁiroved by
, 1986
oy o, be

itness Minister of Indian and Northern
Affairs Canada

?
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GENERAL CONDITIONS

Part 'A'

1. Definitions:

(a) '"Act" means Northern Inland Waters Act R.S.C. 1970 (first
supplement) ~Chapter 28 and any amendments thereto:

{(b) 'Regulations'" means the Regulations made under the Act.

{(c) "Board" means the Yukon Territory Water Board. -

(d) "Inspector" means any person designated as an Inspector
under Section 29 of the Act.

All terms in this licence, unless otherwise explicitly
stated shall be defined in the same manner as in the Act
and Regulations.

2. Fees
The Licensee shall pay the water use fees prescribed in Section
10 of the Regulations. The water use fees shall be payable for

each and every year of the term of the licence within thirty
(30) days of the receipt of an invoice by the Licensee.

3. Waste Discharge Standards

This licence is issued to the Licensee, subject to the
conditions contained herein, with respect to the use or return
of water, or the depositing or permitting the deposit of waste
of any type in any waters or in any place under any condition
where such waste or any other waste that results from the
deposit of such waste may enter any waters. However, it is also
a condition of the granting of this licence to the Licensee
that, whenever future Regulations are made by the Governor in
Council under the Northern Inland Waters Act, or any other
statute imposing conditions relating to the auantity and types
of waste that may be so deposited or under which any such waste
may be so deposited that are more stringent than conditions
included in this 1licence, this licence shall be deemed, upon
prescription of such Regulations, to be automatically amended to
conform with such Regutations.

4. Non-Compliance

In the event the Licensee fails to comply with any provision or
condition of this licence the Board may, subject to the Act,
cancel the 1licence, and without limiting its rights™ to
cancellation of the licence, if the Licensee has failed to
perform the works as specified in the licence, or has performed
works contrary to the licence, the Board may apply to the Courts
for a mandatory injunction to compel the Licensee to perform the
works or for an injunction to restrain the Licensee from
performing the works, as the case may be.

S. Correspondence

Where any direction, notice, order, or report under this licence
is required to be in writing, it shall be given:

(a) to the Licensee, if left at or mailed by registered mail to
the following address:

Mount Skukum Gold Mining Corporation
500 - 171 West Esplanade Street
Vancouver, B.C.

VM 1Al

and shall be deemed to have been given to the Licensee on the
day it was left or seven (7) days after the day it was so
mailed as the case may be;

Y-IN86-01RL
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(b) to the Board, if left at or sent by registered mail to the
following address:

Yukon Territory Water Board
Suite 302, 4114 - 4th Avenue
Whitehorse, Yukon
Y1A 4N7

and shall be deemed to have been given to the Board on the day
it was left or seven (7) days after the day it was so mailed
as the case may be.

Interpretation

Where a Licensee wishes to appeal an interpretation of a licence
condition by an Inspector, he may do so by applying to the Board
within ten (10) days of receiving the interpretation.

Annual Report

On or before December 31 of each year during which this licence is
in effect, the Licensee shall submit to the Board an annual report
pursuant to Section 15 of the Northern Inland Waters Regulations,
In addition to the information required by the Regulations the
annual report shall:

a) describe the Licensee's water use operations during that year;

b) explain any difference between what was proposed in the
Licensee's application for licence and what was done, and;

c) present all monitoring data collected under the licence during
the year reported.

Spills and Unauthorized Discharges

The Licensee shall immediately contact the Water Resources Division
of Indian and Northern Affairs Canada in Whitehorse (403) 667-3100,
or the 24-hour Yukon Spill Report number (403) 667-7244, should a
spill or an unauthorized discharge occur or seem likely to occur.
A detailed written report on any such event, including but not
limited to, dates, quantities, parameters, causes and other
relevant details and explanations, shall be submitted to the Board
not later than fifteen (15) days after its occurrence.

Term of Licence

The term of this licence is for a period of one year from the
effective date.

Y-TN8A-NTRT,



PART 'B!

OPERATING CONDITIONS

1. Description of Water Use

(a)

(b)

Industrial
The Licensee is hereby authorized:

i) to obtain water for the purpose of drilling and
underground hard rock mining from an  unnamed
tributary of Butte Creek at a rate not to exceed
50,000 imperial gallons per day

ii) to obtain groundwater released by drilling and
mining operations

iii) to store drilling wastewater and released
groundwater in settling ponds 1located at the mine
portal on Quartz Claims KUKU 17 to 20 and 22

iv) to discharge effluent from the settling ponds to an
unnamed tributary of Butte Creek

as proposed in water use application IN86-0IR and subject
to this licence.

Camp

The Licensee 1is hereby authorized to obtain water from Butte
Creek drainage for camp use at a rate not to exceed 600
imperial gallons per day.

2. Water Use Structures

(a)

(b)

The Licensee shall maintain in good repair all works
associated with the undertaking, including, but not limited
to, all dams, weirs, spillways, stream crossings, ditches,
gates, water intakes, culverts, and settling ponds.

The Licensee shall provide settling ponds and associated
drains and spillways of adequate construction and capacity to
convey the maximum rate of water discharge experienced during
the term of this licence.

3. Industrial Waste Disposal

(a)

Y- IN86-01RL

Without restricting the generality of the definition of
"waste' in the Northerm Inland Waters Act, a discharge of
waste in this licence 1includes: surface drainage from the
mining site, dams and associated areas; all discharges from
the waste treatment and recycling facilities; and all
discharges from associated pumping and piping facilities prior
to entering the receiving waters.




(b)

(c)
(d)

(e)

A1l waste discharge shall meet the following effluent quality
standards:

Parameter Concentration (grab sample)

Arsenic (total) 0.5 mg/L
Barium (total) 1.0 mg/L
Copper (total) 0.3 mg/L
Lead (total) 0.2 mg/L
Nickel (total) 0.5 mg/L
Silver (total) 0.1 mg/L
Zinc (total) 0.5 mg/L

No waste discharge shall be toxic fish.

No waste discharge shall contain floating solids or visible
oil or grease.

No waste discharge shall have a PH of not less than 6.0 units.

4, Security

No security is required under this licence.

S. Fish Passage

No fish passage is required under this licence.

6. General Operating Conditions

(a)

(b)

(c)

(d)

(e)

(£)

Y-IN86-01RL

The Licensee shall not withdraw, store, consume, discharge or
otherwise use water except in accordance with provisions of
this licence.

The Licensee shall ensure that stationary fuel storage and
pumping sites comply with the provisions of the Gasoline
Handling Act and Regulations of Yukon Territory and are
Tocated and prepared to avoid pollution of any watercourse,
should a fuel spill occur.

The Licensee shall ensure that sewage, including all human
excreta and wastewater associated with daily camp operations,
is disposed of in accordance with the Public Health Act of
Yukon Territory.

The Licensee shall ensure that all garhage and refuse is
removed from the site or, where appropriate, incinerated and
buried under not less than one (1) meter of compacted soil, in
pits located not less than thirty (30) meters from any water
supply, lake, stream, or other watercourse.

The Licensee shall provide reasonable assistance to any
Inspector to enable such Inspector to carry out his/her duties
under the Act.

Nothing in the Act or Regulations, or in a licence issued
under the Act constitutes a defense to a claim for loss or
damage sustained by any person by reason of the construction
of any works forming part of an appurtenant undertaking, or by
reason of the operation of such undertaking.
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Site Abandonment and Restoration

(a)

(b)

(c)

(d)

(e)

Discontinuance, abandonment, cancellation, or termination of
this licence does not Trelieve the Licensee from any
obligations arising under terms and conditions of this
section, the Act and Regulations, or from complying with any
notice, direction, or order issued by the Board under this
section,

The Licensee shall abandon the mine site in accordance with
the provisions of the Yukon Mine Safety Act and Regulations.

The Licensee shall ensure that all waste materials, excluding
silt and other natural materials, including but not limited
to, scrap metal, discarded machinery and parts, barrels and
containers, fuels and hazardous materials, are rtemoved €from
the operation site prior to the expiry date of this licence,
or upon site abandonment.

Prior to the expiry date of this licence or upon cessation of
drilling operations, the Licensee shall submit to the Board
for approval a plan and schedule for abandonment and
restoration of the site.

Upon approval by the Board of the plan and schedule referred
to in Part B, Section 7(c) of this licence, the Licensee shall
implement the plan according to the schedule contained therein.




s X MONITORING PROGRAM
- PART 'C

1. The Licensee shall keep true and detailed books and records of the
quantity and quality of water used during the temm of this licence.

2. An Inspector may examine books, records, or other documents kept by
the Licensee relating to water and the Licensee shall, at the
Inspector's request, make these records available for examination.

3. The Licensee shall submit to the Board monthly reports based on the
previous month's monitoring data and shall include the date and
time each sample was taken and analyzed.

4, The Licensee shall submit to the Board, as required, monitoring or
other data and information upon the Board's request.

5. The Licensee shall comply with the Monitoring Schedule described
under Part C, Section 6 of this licence with any variations thereof
made by the Board and shall comply with all the provisions for
sampling, sample preservation and analysis specified by the Board.
The Licensee shall provide to the Board a description of sampling
locations and facilities as established prior to each season's
operations.

6. Monitoring Schedule

Parameters Stations: Butte Creek
Upstream ot Downstream of Portal
Eff luent Eff luent (adit) (3)

Discharge (1) Discharge (2)

Flow Q Q Q
pH Q Q Q
Conductivity Q 0 Q
Temperature Q Q Q
Arsenic (total) Q Q Q
Barium (total) 0 Q Q
Copper (total) Q Q Q
Lead (total) Q Q Q
Nickel (total) Q Q Q
Silver (total) Q Q Q
Sulphates Q 0 0
Zinc (total) Q Q Q
Ammonia Q Q Q

(1) Approximately 500 metres upstream of the adit.
(2) Approximately 1500 metres downstream of the adit.
(3) Sampled at the entrance to the culvert that collects the water from

the adit.

Q = Quarterly.

Y-IN86~01RL







I * Indian and Northern Atfairs  Affaires indiennes et du Nord

YUKON TERRITORY WATER BOARD

Pursuant to the Northern Inland,Waters Act and Regulations the Yukon Territory Water Board, here-
inafter referred to as the Board, hereby grants to

Mount Skukum Gold Mining Corporation

{Licensee)

of __ 171 West Esplanade Street, _Suite 500,_North Vaocouver, B.C._.___._.
{Mailing address)

hereinafter called the Licensee, the right to alter, divert or otherwise use water subject to the
restrictions and conditions contained in the Northern Inland Waters Act and Regulations made
thereunder and subject to and in accordance with the conditions specified in this licence:

Y-IN84-09L

Licence Number _ __ . 0 e

Water Management Area o _ = L e
Butte Creek, a tributary of the Wheaton River

Location - 2 —o o C e e N e L
Purpose __10_0btain, store and return a flow of water
Description _1ndustrial use in milling process, a tailings impoundment and camp use

Dated this [S5 24  day of

g/ﬁ_/}i . Y ]985
4
. {//7-')/7, 7 - /g/r- ol
“” Witness
Dated this (//‘2 9(,('1/ day of Approved by

Minister of Indian Affairs
e
and Northern Development

TAND 52-230 (10-73)

IN-84-09




PART A - GENERAL CONDITIONS 2.

1. Definitions

(a) "Act" means Northern Inland Waters Act, R.S.C. 1970 (first
supplement) Chapter 28, and any amendments thereto.

(b} "Regulations” means the Regulations made under the Act.
(¢) "Board" means The Yukon Territory Water Board.

(d) "Inspector" means any person designated as an inspector under
Section 29 of the Act.

A1l terms in this Ticence, unless otherwise explicitly stated, shall
be defined in the same manner as in the Act and Regulations.

2. Fees

The Licensee shall pay the water use fees prescribed in Section 10
of the Regulations. The water use fees shall be payable for each and
every year, or portion of a year, of the term of the licence.

3. Security

The Licensee shall provide security prior to the commencement of milling
operations, in accordance with the Regulations, Section 13 {(2), in the
amount of $15,000. Such security shall remain in effect for no less
than two years past the expiry date of the licence. Such security shall
provide for the protection of the owners and occupiers of property who
may be adversely affected as a result of the issuance of this licence.

4. MWaste Discharge Standards

This licence is issued to the Licensee, subject to the conditions
contained herein, with respect to the use or return of water, or the
depositing or permitting the deposit of waste of any type in any waters
or in any place under any conditions where such waste or any other
waste that results from the deposit of such waste may enter any waters.
However, it is also a condition of granting of this licence to the
Licensee that, whenever future Regulations are made by the Governor in
Council under the Northern Inland Waters Act, or any other statute
imposing conditions relating to the quantity and types of waste that
may be so deposited or under which any such waste may be so deposited
that are more stringent than conditions included in this licence, this
licence shall be deemed, upon prescription of such Regulations, to be
automatically amended to conform with such Regulations.

5. Non-Compliance

In the event the Licensee fails to comply with any provision or condition
of this licence the Board may, subject to the Act, cancel the licence,
and without 1imiting its rights to cancellation of the licence, if the
Licensee has failed to perform the works as specified in the licence, or
has performed works contrary to the licence, the Board may apply to the
Courts for a mandatory injunction to compel the Licensee to perform the
works or for an injunction to restrain the Licensee from performing the
works, as the case may be.

IN-24-09




8.

Correspondence

Where any direction, notice, order, or report under this licence is
required to be in writing, it shall be given:

(a) to the Licensee, if left at or mailed by registered mail to the
following address:

Mount Skukum Gold Mining Corporation
171 West Esplanade Street, Suite 200
North Vancouver, B.C.

V7M 1A1

and shall be deemed to have been given to the Licensee on the day
it was left or seven (7) days after the day it was mailed as the
case may be;

(b) to the Board, if left at or sent by registered mail to the
following address:

Yukon Territory Water Board
4114 - 4th Avenue, Suite 200
Whitehorse, Yukon

YA 4N7

and shall be deemed to have been given to the Board on the day it
was left or seven (7) days after the day it was mailed as the case

may be.

Interpretation

Where a Licensee wishes to appeal an interpretation of a licence .
condition by an Inspector, he may do so by applying to the Board wi thin
ten (10) days of receiving the interpretation.

Annual Reports

(a) On or before March 1 of each year during which this licence is in
effect, the Licensee shall submit to the Board an Annual Report
pursuant to Section 15 of the Northern Inland Waters Regulations.
The Annual Report shall detail all water quantities used during
the year with a summary and interpretation of any trends or
variations in the data;

(b) The Annual Report shall, in addition, contain:

i) both tabular and graphical summaries of all data collected
under Schedules A and B of this licence, including analysis
and interpretation by a qualified person or firm and a
discussion of variation from base line or previous year's
conditions;

7i) a detailed record of any major maintenance work carried out
on the water supply, tailings pond or associated works on
the property which may affect water;
i11) a report by a competent engineer of his inspection of all dykes;

iv) any other information on water use or waste disposal requested
by the Board.
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10.

Spills and Unauthorized Discharges

(a) The Licensee shall immediately contact the Water Resources

Division of Indian and Northern Affairs Canada in Whitehorse
(403) 668-5151, or the 24-hour Yukon Spill Report number (403)
667-7244, should a spill or an unauthorized discharge occur

or seem Tikely to occur. A detailed written report on any
such event, including but not limited to, dates, quantities,
parameters, causes and other relevant details and explanations,
shall be submitted to Water Resources Division not later than
fifteen (15) days after its occurrence.

The Licensee shall ensure that stationary fuel storage and
pumping sites comply with the provisions of the Gasoline
Handling Act and Regulations of the Yukon Territory and are
Tocated and prepared to avoid poliution of any watercourse,
should a fuel spill occur.

The Licensee shall ensure that all shipments of hazardous
materials are accompanied from Whitehorse to the mill site

by a radio-equipped vehicle and shall inmediately advise
residents of the affected watershed, should a discharge of
hazardous material to the environment occur or should a
container of hazardous material be released into a watercourse.

Term of Licence

The term of this Ticence is for five (5) years from the effective
date of this licence.

IN84-09




Part 'B'
: OPERATING CONDITIONS

1. Description of Water Use

(a) Industrial

i} The Licensee shall not withdraw, store, consume, discharge
. or otherwise use water except in accordance with provisions
of this licence.

ii) The Licensee is hereby authorized:
to obtain water from Butte Creek, a tributary to the Wheaton
River, or from wells adjacent to Butte Creek, at a rate
not to exceed 2400 imperial gallons per hour;
{2) to convey water via pump and pipeline;

{3) to use water for mineral processing on lease
105-D03-0000-00002-03;

(4) to store water in tailings ponds;

(5) to discharge wastewater to Butte Creek.

(b) Camp

i) The Licensee is hereby authorized to obtain water from
Butte Creek or wells adjacent to Butte Creek for camp
use at a rate not to exceed 10,000 imperial gallons per

day.

i) The Licensee shall ensure that sewage, including all human
excreta and wastewater associated with daily camp
operations, is disposed of in accordance with the Public
Health Act of Yukon Territory.

Water Use Structures

Industrial

{a) The Licensee shall file with the Board final design and
construction plans and specifications for structures for the
water supply and associated facilities, the taitings dykes
and related waste treatment facilities prior to the start of
any construction work. The plans shall bear the seal of a
duly qualified engineer. The plans shall be accompanied by
a statement discussing where the plans vary from the intent
of the licence application.

{b) The Licensee shall have the construction of all dykes supervised
by a competent engineer in accordance with the plans submitted
to the Board.

(c) The Licensee shall provide 'as built' drawings of all structures
referred to in Part B, Section 2 (a)} of this licence, noting
changes from the original design.

(d) The Licensee shall maintain in good repair all works associated
with the undertaking, including, but not limited to, all dams,
weirs, spillways, stream crossings, ditches, gates, water
intakes, culverts, and settling ponds.

(e) The waste treatment system constructed by the Licensee shall:

© i) treat all mill effluents;

ii) maintain a minimum available storage capacity of 20 million
imperial gallons in the primary tailings pond in order to
store spring runoff and meltwater from glaciated tailings;

iii) provide for an emergency spillway on all tailings dykes;

iv) include a primary tailings pond constructed at the Tocation

described in Drawing SK-1 "Proposed Tailing Cisposal Site,
January 1985". '
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3. Operation

Industrial

(a) The Licensee shall ensure that all wastewater from the milling
operation is directed:

i) through a cyanide destruction system of appropriate capacity
to ensure that waste discharge standards prescribed in this
licence are met;

ii) through a primary tailings pond and a secondary tailings pond
located downstream of the primary tailings pond before entering
Butte Creek.

(b) The Licensee shall provide the secondary tailings pond spiliway with
a means of controlling flow.

{(c) The Licensee shall immediately cease discharging tailings from the
mill, should either of the following conditions occur:

i) a failure in the cyanide destruction system;

ii) cyanide levels in mill effluent prior to discharge to the
primary tailings pond which exceed 1.0 mg/L total cyanide.

(d) In the event that the average total cyanide concentration in the
primary tailings pond effluent exceeds 1.0 mg/L the Licensee shall
provide the Board with a plan to monitor groundwater and shalil
carry out said plan at the Board's direction.

4. MWaste Discharge Standards

(a) Without restricting the generality of the definition of “"waste" in
the Northern Inland Waters Act, a discharge of waste in this licence
includes: surface drainage from the mill site, dams and associated
areas; all discharges from the waste treatment and recycling
facilities; and all discharges from associated pumping and piping
facilities prior to entering the receiving waters.

(b) A1l waste discharged shall not exceed the following effluent quality

standards:

Parameter Maximum Concentration for any Grab Sampie

Suspended solids not greater than 25 mg/L

pH not less than 6.5 pH Units

Colour not greater than 20 Pt-Co Units

Turbidity not greater than 15 Jackson Turbidity
Units

0i1 and Grease none visible

Floating Solids none

96-hour LCg 100%
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4. (b} (continued) 7.
Parameter Maximum Concentration for Any Grab
— Sauple
Ammonia (as N) total 1.0 mg/L
™ Arsenic (As) dissolved 0.05 mg/L
Barium (Ba) total 0.05 mg/L
Chlorine (cn free residual 0.05 mg/L
Copper (Cu) total 0.3 mg/L
Cyanide {as CN) total 1.0 mg/L
Cyanide (as CN) available (free) 0.05 mg/L
Lead (Pb) total 0.05 mg/L
Silver (Ag) total 0.05 mg/L
Zinc {Zn) total 0.1 mg/L

(c) The wastewater discharge standards contained in Part B Section
4 (b) shall be met at station X2, as described in Schedule
A to this Ticence, and at all points of entry to receiving
waters, unless otherwise specified by the Board.

PART C - CONTINGENCY PLANS

1. The Licensee shall provide the Board, prior to commencement of
milling operations, with contingency plans for dealing with the
following circumstances:

(a) Cyanide levels in the tailings pond that exceed or are likely
to exceed Ticence levels;

(b) A spill or discharge that exceeds, or is likely to exceed,
Ticence levels, and which reaches, or is Tikely to reach Butte
Creek.

2. The contingency plans shall include the requirements of Part A
Sectijon 9 of this licence and shall cover the subjects of reporting,
alerting and response.
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PART D - SITE ABANDONMENT AND RESTORATION PLAN

1. The Licensee shall, within one year of start-up, provide to the
Board an abandonment and restoration plan for the long-term physical
and chemical stability of the site to protect the waters of Butte
Creek. The plan shall include, but not be limited to, the mill
site, tailings ponds, garbage dump and chemical storage areas.

2. The plan shall be based cn the concept presented by the Licensee
at the public hearing "Yukon Territory Water Board in the Matter of
Mount Skukum Gold Mining Corporation, February 14, 1985",
transcript: page 12 - line 22, to page 13 - line 6.

3. The plan shall provide for progressive restoration where
appropriate.

4. The plan shall provide for both temporary shutdown and indefinite

cessation of abandonment and restoration measures will be
undertaken.

PART E - GENERAL PROVISIONS FOR REPORTS, SAMPLING AND ANALYSIS

1. The Licensee shall submit to the Board monthly reports based ¢n
the previous month's Surveillance Network program data and shall
include the date and time each sample was taken and analyzed.

2. The Licensee shall collect and conduct four (4) bioassays each year
from sampling point XI on dates approved by the Board.

3. Procedures for the bioassays shall be obtained from the Environ-
mental Protection Service and approved by the Board.

4, The Licensee shall comply with the Surveillance Network Program
attached as Schedule "A" hereto and with any variations thereof
made by the Board and shall comply with all provisions for sampling,
sample preservations, reporting and analysis specified
by the Board.

5. Unless otherwise specified or approved by the Board all aralyses
shall be conducted in accordance with the current edition of
"Standard Methods for the Examination of Water and Waste Water",
prepared and published jointly by the American Water Works
Association and the Water Pollution Control Federation.

6. A1l analyses shall be performed in a laboratory approved by the
Board.

7. The Licensee shall perform the analysis for cyanide in
accordance with a method to be specified by the Board.

8. The Tlicensee shall comply with the program of biological monitoring
attached as Schedule "B" hereto and with any variations thereof
made by the Board and shall ccmply with all provisions for sampling
perservation, reporting and analysis specified by the Board.
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R SCHEDULE "A"

SURVEILLANCE NETWORK PROGRAM
FOR MT. SKUKUM GOLD MINING CORPORATION L7D.

LICENCE NUMBER Y-IN84-09L

Sampling Points for This Program

Yukon Territory Water Board

Idendification Number Sampling Station

X1 Secondary tailings pond decant

X2 Primary tailings pond decant

X3 Mil1 discharge to the primary tailings
pond

X4 Butte Creek above secondary tailings
pond decant

X5 Butte Creek below secondary tailings
pond decant

X6 Wheaton River upstream of the
confluence with Butte Creek

X7 Wheaton River 100 meters downstream
of the confluence with Butte Creek

X8 Grid sampling within primary tailings
pond.
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SCHEDULE "A"  ontinued)

SURVEILLAICE NETWORK_PROGRAM

X1 x2* X3 X4 X5 X6 x7" x8™"
Secondary pond Primary pond Mill discharge Butte Cr. U/S Butte Cr. D/S Wheaton R. Wheaton R. Primary
discharge discharge to primary pond Effluent Effluent U/S Butte Cr. D/S Butte Cr. pond grid
pH W W - M M M M A
Temperature (OC) W W - M M M M -
Flow (M%/5) D D D M M M M -
Ammonia (MH4—N) M M - M M M M A
Arsenic (dissolved) M M - M M M M A
Barium (total) M M - M M M M -
Calcium M M - M M M M -
Chlorine (free) D y - D D D D A
Copper (total W W - M M M M A
Cyanide (total) W W D M M M M A
Cyanide (free) W W ; ur W M M A
Iron (total) M M - M M M M -
Lead (total W W - M M M M A
Silver (total W W - M M M M A
Nitrate (N)3—N) M - M M M M -
Zinc (total W W - M M M M A

Notes: * - Sampled only during periods of discharge D - Daily
** _ Sampled prior to seasonal discharge from primary tailings pond W - Weekly
*** _ Required only if chlorine is used in the waste treatment system M - Monthly

A - Yearly
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SCHEDULE "B"

BIOLOGICAL MONITORING PROGRAM
FOR MT. SKUKUM GOLD MINING CORPORATION

1. Sampling Points

X4 Biological Station #1
On Butte Creek above the influence of the
processing mill and above the entry of any
discharge from the tailinas pond.

X5 Biological Station #2
On Butte Creek below the point of discharge from
the tailings pond and above the confluence of
Butte Creek with the Wheaton River.

X6 Biological Station #3
On Wheaton River upstream of the point of confluence
of the Wheaton River and Butte Creek

X7 Biological Station #4
On Wheaton River downstream of the mixing zone
of the Wheaton River and Butte Creek.

2. The Licensee shall ensure that three replicate samples of invertebrate
fauna are collected by a qualified person annually from each station,
using an artificial substrate sample which has been installed for
approximately five weeks.

3. The Licensee shall, on each visit, perform tests for pH, conductivity,
temperature, and dissolved oxygen. Water samples shall be collected
and analyzed for cyanide, copper, lead, zinc, manganese, iron, arsenic,
calcium and sodium.
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YUKON TERRITORY WATER BOARD

Pursuant to the Northern Inland Waters Act and Regulations, the Yukon
Territory Water Board, hereinafter referred to as the Board, hereby

grants to

Mount Skukum Gold Mining Corporation

(Licensee)

of 171 West Esplanade Street, Suite 500, North Vancouver, B.C.

(mailing address)

hereinafter called the Licensee, the right to alter, divert or otherwise
use water subject to the restrictions and conditions contained in the
Northern Inland Waters Act and Regulations made thereunder and subject
to and in accordance with the conditions specified in this Licence:

Licence Number Y-IN85-08AL

Water Management Area 02 Yukon

Wheaton River, a tributary of Bennett Lake

Location
Purpose to obtain, store and return a flow of water
Description Industrial use in milling process, a tailings impoundment and camp use

Quantity of Water Not to be Exceeded Industrial: 57,000 imperial galloms per day

Camp: 10,000 imperial gallons per day

Rate of Use of Water Not to be Exceeded Industrial: 2.400 imperial eallons per hot

Effective Date of Licence March 21, 1986

Expiry Date of Licence May 5, 1990

This Licence issued and recorded at Whitehorse includes and is subject to
the annexed conditions.

Dated this _ /¢4  day of Yukon Tepritory Water Board

' :4¢A,AA¥ , 1986

LA 3 (\ J
Witness

I

Dated this é% / 7 day of Aﬁpfoved by

i - % ﬁm
/ \) "y K’K«Q/

Minister of Indian and Northern
Affairs Canada




PART A - GENERAL CONDITIONS

1. Definitions

(a) "Act" means Northern Inland Waters Act. R.S.C. 1970 (first
supplement) Chapter 28, and any amendments thereto.

(b) "Regulations" means the Regulations made under the Act.
(c) "Board" means the Yukon Territory Water Board.

(d) "Inspector" means any person designated as an Inspector under
Section 29 of the Act. .

All Terms in this licence, unless otherwise explicitly stated, shall be
defined in the same manner as in the Act and Regulations.

2. Fees

The Licensee shall pay the water use fees prescribed in Section 10
of the Regulations. The water use fees shall be payable for each
and every year, or portion of a year, of the term of the licence.

3. Security

The Licensee shall provide security prior to the commencement of
milling operations, in accordance with the Regulations, Section 13 (2),
in the amount of $15,000. Such security shall remain in effect for

no less than two years past the expiry date of the licence. Such
security shall provide for the protection of the owners and occupiers
of property who may be adversely affected as a result of the issuance
of this licence.

4. Waste Disposal Standards

This licence is issued to the Licensee, subject to the conditions
contained herein, with respect to the use or return of water, or
the depositing or permitting the deposit of waste of any type in
any waters or in any place under any conditions where such waste
or any other waste that results from the deposit of such waste may
enter any waters. However, it is also a condition of granting of
this licence to the Licensee that, whenever future Regulations are
made by the Governor in Council under the Northern Inland Waters
Act, or any other statute imposing conditions relating to the
quantity and types of waste that may be so deposited or under which
any such waste may be so deposited that are more stringent than
conditions included in this licence, this licence shall be deemed,
upon prescription of such Regulations, to be automatically amended
to conform with such Regulations.

5.  Non-Compliance

In the event the Licensee fails to comply with any provision or
condition of this licence the Board may, subject to the Act, cancel
the licence, and without limiting its rights to cancellation of the
licence, if the Licensee has failed to perform the works as specified
in the licence, or has performed works contrary to the licence, the
Board may apply to the Courts for a mandatory injunction to compel
the Licensee to perform the works or for an injunction to restrain
the Licensee from performing the works, as the case may be.
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6. Correspondence

Where any direction, notice, order, or report under this licence is
required to be in writing, it shall be given:

(a) to the Licensee, if left at or mailed by registered mail to
the following address:

Mount Skukum Gold HMining Corporation
171 West Esplanade Street, Suite 500
North Vancouver, B.C.

v7M 1al

and shall be deemed to have been given to the Licensee on the
day it was left or seven (7) days after the day it was mailed
as the case may be;

(b) to the Board, if left at or sent by registered mail to the
following address:

Yukon Territory Water Board
4114 - 4th Avenue, Suite 200
Whitehorse, Yukon

Y1A 4N7

and shall be deemed to have been given to the Board on the day
it was left or seven (7) days after the day it was mailed as
the case may be.

7. Interpretation

Where a Licensee wishes to appeal an interpretation of a licence
condition by an Inspector, he may do so by applying to the Board
within ten (10) days of receiving the interpretation.

Annual Report

(a) On or before March 1 of each year during which this licence is
in effect, the Licensee shall submit to the Board an Annual
Report pursuant to Section 15 of the Northern Inland Waters
Regulations. The Annual Report shall detail all water quantities
used during the year with a summary and interpretation of any
trends or variations in the data;

(b) 'The Annual Report shall, in addition, contain:

i} both tabular and graphical summaries of all data
collected under Schedules A and B of this licence,
including analysis and interpretation by a qualified
person or firm and a discussion of variation from base
line or previous year's conditions;

ii) a detailed record of any major maintenance work carried
out on the water supply, tailings pond or associated
works on the property which may affect water;

iii) a report by a competent engineer of his inspection of
all dykes;

iv) any other information on water use or waste disposal
requested by the Board.

HE E ) &N & 0 B OE BE IR N R B O B O B B =e
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9. Spills and Unauthorized Discharges

(a) The Licensee shall immediately contact the Water Resources
Division of Indian and Northern Affairs Canada in Whitehorse
(403) 668-5151, or the 24-hour Yukon Spill Report number
(403) 667-7244, should a spill or an unauthorized discharge
occur or seem likely to occur. A detailed written report on
any such event, including but not limited to, dates, quantities,
parameters, causes and other relevant details and explanations,
shall be submitted to Water Resources Division not later than
fifteen (15) days after its occurrences.

(b) The Licensee shall ensure that stationary fuel storage and
pumping sites comply with the provisions of the Gasoline
Handling Act and Regulations of the Yukon Territory and are
located and prepared to avoid pollution of any watercourse,
should a fuel spill occur.

(c) The Licensee shall ensure that all shipments of hazardous
materials are accompanied from Whitehorse to the mill site
by a radio-equipped vehicle and shall immediately advise
residents of the affected watershed, should a discharge of
hazardous material to the environment occur or should a
container of hazardous material be released into a watercourse.

10. Term of Licence

The term of this licence is from the effective date to May 5,
1990.

11. This licence shall be deamed to be an amendment of Water Licence
Y-IN84-09L, and all rights and obligations conferred by Licence
Y-IN84-091, are continued in full force and effect, save as such
rights and obligations are amended by this amending licence.
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MONITORING CONDITIONS

PART B

1. Description of Water Use

(a) Industrial

i) The Licensee shall not withdraw, store, consume
discharge or otherwise use water except in accordance
with provisions of this licence.

ii) The Licensee is hereby authorized:
(1) to obtain water from the Wheaton River, a tributary of
Bennett Iake, at a rate not to exceed 2400 imperial
gallons per hour:

(2) to convey water via pump and pipelines;

(3) to use water for mineral processing on lease
105-p03-0000-00002-03;

(4) to store water in tailings ponds;
(5) to discharge wastewater to Butte Creek.
(b) Camp

i) 1The Licensee is hereby authorized to obtain water from Butte
Creek or wells adjacent to Butte Creek for camp use at a
rate not to exceed 10,000 imperial gallons per day.

ii) The Licensee shall ensure that sewage, including all human
excreta and wastewater associated with daily camp operations,

is disposed of in accordance with the Public Health Act of
Yukon Territory.

2. Water Use Structures

Industrial

(a) The Licensee shall file with the Board final design and
construction plans and specifications for structures for
the water supply and associated facilities, the tailings
dykes and related waste treatment facilities prior to the
start of any construction work. The plans shall bear the
seal of a duly qualified engineer. The plans shall be
accompanied by a statement discussing where the plans vary
from the intent of the licence application.

(b) The Licensee shall have the construction of all dykes supervised
by a competent engineer in accordance with the plans submitted
to the Board.

{c) The Licensee shall provide 'as built' drawings of all structures
with the undertaking, including, but not limited to, all dams,
weirs, spillways, stream crossings, ditches, gates, water
intakes, culverts, and settling ponds.

(e) The waste treatment system constructed by the Licensee shall:

i) treat all mill effluents;
il) maintain a mininum available storage capacity of 20

million imperial gallons in the primary tailings pond in order
to store spring runoff and melt water from glaciated tailings;
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iii) provide for an emergency spillway on all tailings dykes;

iv) include a primary tailings pond constructed at a location
described in Drawing SK-1 "Proposed Tailing Disposal Site,
January 1985".

3. Operation
Industrial

(a) The Licensee shall ensure that all wastewater from the milling
operation is directed:

i) through a cyanide destruction system of appropriate capacity
to ensure that waste discharge standards prescribed in this
licence are met;

ii) through a primary tailings pond and a secondary tailings
pond located downstream of the primary tailings pond before
entering Butte Creek.

(b) The Licensee shall provide the secondary tailings pond spillway with
a means of controlling flow.

(c) The Licensee shall immediately cease discharging tailings from the
mill, should either of the following conditions occur:

i) a failure in the cyanide destruction system;

ii) cyanide levels in mill effluent prior to discharge to the
primary tailings pond which exceed 1.0 mg/L total cyanide.

(d) In the event that the average total cyanide concentration in the
primary tailings pond effluent exceeds 1.0 mg/L the Licensee shall
provide the Board with a plan to monitor groundwater and shall
carry out said plan at the Board's direction.

4. Waste Discharge Standards

(a) Without restricting the generality of the definition of "waste"
in the Northern Inland Waters Act, a discharge of waste in this
licence includes: surface drainage from the mill site, dams and
associated areas; all discharges from the waste treatment and
recycling facilities; and all discharges from associated pumping
and piping facilities prior to entering the receiving waters.

(b) All waste discharged shall not exceed the following effluent
quality standards:

Parameter Maximum Concentration for any Grab Sample
Suspended solids not greater than 25 mg/L

H not less than 6.5 pH units

Colour not greater than 20 Pt-Co units

Turbidity not greater than 15 Jackson Turbidity units
0il and grease none visible

Floating solids none

96-hour LCs 100%
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4. (b) (continued)

Parameter Maximum Concentration for Any Grab Sample
Ammonia (as N) total 1.0 mg/L
Arsenic (As) dissolved 0.05 mg/L
Barium (Ba) total 0.05 ng/L
Chlorine (cy) free residual 0.05 ng/L
Copper (Cu) total 0.4 mg/L
Cyanide (as CN) total 1.0 mg/L
Cyanide (as QW) available (free) 0.05 mg/L
Ilead (Pb) total 0.05 mg/L
Silver (Ag) total 0.05 mg/L
Zinc (Zn) total 0.1 mg/L

(c) The wastewater discharge standards contained in Part B, Section
4 (b) shall be met at Station X2, as described in Schedule A
to this licence, and at all points of entry to receiving waters,
unless otherwise specified by the Board.

PART C — CONTINGENCY PLANS

1. The Licensee shall provide the Board, prior to commencement of milling
operations, with contingency plans for dealing with the following
circumstances:

(a) Cyanide levels in the tailings pond that exceed or are likely
to exceed licence levels;

(b) A spill or discharge that exceeds, or is likely to exceed,
licence levels, and which reaches, or is likely to reach
Butte Creek.

2. The contingency plans shall include the requirements of Part A,
Section 9 of this licence and shall cover the subjects of reporting,
alerting and response.
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PART D - SITE ABANDONMENT AND RESTORATION PLAN

1. The Licensee shall, within one year of start-up, provide to the
Board an abandonment and restoration plan for the long—term
physical and chemical stability of the site to protect the waters
of Butte Creek. The plan shall include, but not be limited to, the
mill site, tailings ponds, garbage dump and chemical storage areas.

2. The plan shall be based on the concept presented by the Licensee
at the public hearing "Yukon Territory Water Board in the Matter
of Mount Skukum Gold Mining Corporation, February 14, 1985",
transcript: Page 12, Line 22 to Page 13, Line 6.

3. The plan shall provide for progressive restoration where appropriate.

4. The plan shall provide for both temporary shutdown and indefinite
cessation of abandonment and restoration measures will be undertaken.

PART E — GENERAL PROVISIONS FOR REPORTS, SAMPLING AND ANALYSIS

1. The Licensee shall submit to the Board monthly reports based on
the previous month's Surveillance Network Program data and shall
include the date and time each sample was taken and analyzed.

2. The Licensee shall collect and conduct four (4) biocassays each
year from sampling point XI on dates approved by the Board.

3. Procedures for the bicassays shall be obtained from the Environmental
Protection Service and approved by the Board.

4. The Licensee shall comply with the Surveillance Network Program
attached as Schedule "A" hereto and with any variations thereof
made by the Board and shall comply with all provisions for
sampling, sample preservations, reporting and analysis specified
by the Board.

5. Unless otherwise specified or approved by the Board all analyses
shall be conducted in accordance with the current edition of
"Standard Methods for the [ixamination of Water and Waste Water",
prepared and published jointly by the American Water Work Association
and the Water Pollution Control Federation.

6. All analyses shall be performed in a laboratory approved by the
Board.
7. The Licensee shall perform the analysis for cyanide in accordance

with a method to be specified by the Board.

8. The Licensee shall comply with the program of biological monitoring
attached as Schedule "B" hereto and with any variations thereof
made by the Board and shall comply with all provisions for sampling
preservation, reporting and analysis specified by the Board.
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SCHEDULE "A"

SURVEILLANCE NETWORK PROGRAM
FOR MT. SKUKUM GOLD MINING CORPORATION LTD.

LICENCE NUMBER Y-IN84-09L

Sampling Points for This Program

Yukon Territory Water Board

Identification Number Sampling Station

X1 Secondary tailings pond decant

X2 Primary tailings pond decant

X3 Mi11 discharge to the primary tailings pond

X4 Butte Creek above secondary tailings pond
decant

X5 Butte Creek below secondary tailings pond
decant

X6 Wheaton River upstream of the confluence

with Butte Creek

X7 Wheaton River 100 meters downstream of
the confluence with Butte Creek

X8 Grid sampling within primary tailings pond
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chedule “A" (continued)

SURVE ".ANCE NETWORK PROGRAM

X1* X2* X3 X4 X5 Xe* X7* X8**

Secondary pond Primary pond Mill discharge Butte Cr. U/S Butte Cr. D/S Wheaton R. Wheaton R. Primary

discharge discharge to primary pond Effluent Effluent U/S Butte Cr. D.S Butte Cr. pond grid
pH W W - M M M M A
Temperature (°C) W W - M M M M -
Flow (M3/S) D D D M M M M -
Ammonia (MHg-N) M M - M M M M A
Arsenic (dissolved) M M - M M M M A
Barium (total) M M - M M M M -
Calcium M M - M M M M -
Chlorine (free)*** D - - D D D D A
Copper (total) W W - M M M M A
Cyanide (total) W W D M M M M A
Cyanide (free) W W - W* W* M M A
Iron (total) M M - M M M M -
Lead (total) W W - M M M M A
Stilver (total) W W - M M M M A
Nitrate (N)3-N) M M - M M M M -
Zinc (total) W W - M M M M A

Notes: * - Sampled only during periods of discharge D - Daily
** - Sampled prior to seasonal discharge from primary tailings pond W ~ Weekly
*** - Required only if chlorine is used in the waste treatment system M - Monthly

A - Yearly
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SCHEDULE "B"

BIOLOGICAL MONITORING PROGRAM )
FOR MOUNT SKUKUM GOLD MINING CORPORATION

1. Sampling Points

X4 Biological Station # 1
On Butte Creek above the influence of the
processing mill and above the entry of any
discharge from the tailings pond.

X5 Biological Station #2
On Butte Creek below the point of discharge
from the tailings pond and above the
confluence of Butte Creek with the Wheaton

River.

X6 Biological Station #3
On Wheaton River upstream of the point
of confluence of the Wheaton River and
Butte Creek.

X7 Biological Station #4
On Wheaton River downstream of the mixing
zone of the Wheaton River and Butte Creek.

2. The Licensee shall ensure that three replicate samples of
invertebrate fauna are collected by a qualified person annually
from each station, using an artificial substrate sample which
has been installed for approximately five weeks.

3. The Licensee shall, on each visit, perform tests for pH,
conductivity, temperature, and dissolved oxygen. Water
samples shall be collected and analyzed for cyanide, copper,
lead, zinc, manganese, iron, arsenic, calcium and sodium.
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l * Indian and Northern Atfairs  Affaires indiennes et du Nord

WATER LICENCE

issued pursuant to
Northern Inland Waters Act and Regulations

(Licensee)

_YZH’??.‘.O_%E _____________ issuedon August 3 ______________ 19 88

(Amendment #1 (one))

Licence Number

Wheaton River, a tributary of Bennett Lake

Location

TAND 52:230 {10-73)




YUKON TERRTITORY WATER BOARD

Pursuant to the Northern TInland Waters Act and Regulations, the Yukon
Territory Water Board, hereinafter referred to as the Board, herehy

grants to

Mount Skukum Gold Mining Corporation

(Licensee)

171 West Esplanade Street, Suite 500, North Vancouver, B.C.
of

(mailing address)

hereinafter called the Licensee, the right to alter, divert or otherwise
use water subject to the restrictions and conditions contained in the
Northern Inland Waters Act and Regulations made thereunder and subject to
and in accordance with the conditions specified in this Licence:

l.icence Number Y-TN85-08AL

Water Management Area 02 Yukon

Location Wheaton River, a tributary of Bennett Lake
Purpose To obtain, store and return a flow of water
Description Industrial use in milling process, a tailings

impoundment and camp use

Quantity of Water Not to be Exceeded: Industrial: 120,000 immerial
gallons per day
Camp: 20,000 imperial

gallons per day

Rate of Use of Water not to he Exceeded: TIndustrial: 5,000 imperial
gallons per hour

Effective Date of Licence August 3, 1988

Expiry Date of Licence May 1, 1993

This Licence issued and recorded at Whitehorse includes and is subiect to
the annexed conditions.

Dated this // day of YUKON TERRTITORY WATER BOARD

. , 1988

i

ko
[/ " Witness /]

Dated this iZé day of Anproved by

( z) 2 “zz; , 1088
Witness Minister of Indian and ~

Northern Affairs Canada
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PART A - GENERAL CONDITIONS

NDefinitions:

(a) "Act'" means Northern Inlant Waters Act R.S.C. 1970 {first
supplement) Thapter 28 and any amendments thereto:

(M) ""Regulations' means the Requlations made under the Act.
{c) '"Doard" means the Yuknn Territory Water Board.

(d) '"Insnector' means any nerson designated as an Insnector under
Section 29 of the Act.

A1l terms in this licence, unless otherwise exnlicitly stated shali
be defined in the same manner as in the Act and Recgulations.

Fees

The Licensee shall pay the water use fees nrescribed in Section 10
of the Requlations. The water use fees shall he navable for each
and esvery year, or nortion of a year, of the term of the licence.

Security

The Licensee shall nrovide security nrior to the commencement of
milling operations, in accordance with the Regulations, Section 13
(2), in the amount of $15,000. Such security shall remain in
effect for no less than two years past the expiry date of the
licence. Such security shall nrovide for the nrotection of the
owners and occuniers of pronertv who may be adversely affected as a
result of the issuance of this licence.

Waste Disnosal Standar-s

This licence is issued to the Licensee, subject to the conditions
contained heresin, with resnect to the use or return of water, or
the denositing or permitting the deposit of waste of any tyve in
any waters or in any nlace under any conditions where such waste or
any other waste that results from the denosit of such waste may
enter any waters. However, it is also a condition of the granting
of this licence to the Licensee that, whenever future Regulations
are made by the Governor in Council under the Northern Inland
Waters Act, or any other statute immosinag conditions relating to
the quantity and types of waste that may he so deposited or under
which anv such waste mav he so denosited that are more stringent
than conditions included in this licence, this licence shall be
deemed, upon prescription of such Requlations, to be automatically
amended to conform with such requlations.

Non-Compliance

In the event the Licensece fails to comply with any orovision or
condition of this licence the Board may, subiject to the Act, cancel
the licence, and without limiting its rights to cancellation of the
licence, if the Licensee has failed to nerform the works as
specified in the licence, or has performed works contrary to the
licence, the Board mavy apply to the Courts for a mandatory
injunction to comnel the Licensee to perform the works or for an
injunction to restrain the Licensee from performing the works, as
the case may be.



Correspondence

Where any direction, notice, order, or renort under this licence is
reauired to be in writing, it shall be given:

(a) to the Licensee, if left at or mailed by resistered mail to
the following address:

Mount Skukum Gold “fining Corporation
171 West Esplanade Street, Suite 500
North Vancouver, B.C.

V7 1A1

and shall be deemed to have been given to the Licensee on the Aay
it was left or seven (7) days after the day it-was mailed as the
case may he;

{h) to the Board, if left at or sent by registered mail to the
following address:

Yukon Territory Water Board
302 - 4114 Fourth Avenue
Whitehorse, Yukon

Y1A 4N7

and shall be deemed to have heen given to the Board on the day
it was left or seven (7) days after the dav it was mailed as
the case may be.

Internretation

Where a Licensee wishes to appeal an interpretation of a licence
condition by an Inspector, he may do so by apnlving to the Board
within ten (10) days of receiving the interpretatisn.

Annual Renort

(a) On or before March 1 of each year during which this licence is
in effect, the Licensee shall submit to the Board an Annual
Report pursuant to Section 15 of the Northern Inland Waters
Regqulations. The Annual Report shall detail all water
quantities used during the year with a summary and
interpretation of any trends or variations in the data;

b}  The Annual Report shall, in addition, contain:

i) hoth tabular and graphical summaries of all data
collected under Schedules A and B of this licence,
including analysis and interpretation hy a qualified
verson or firm and a discussion of variation from
base line or nrevinus year's conditions;

i1) a detailed record of any major maintenance work
carried out on the water supply, tailings pond or
associated works on the property which may affect
water;

iii) a report by a competent engineer of his inspection
of all dykes;

iv) any other information on water use or waste disvosal
requested by the Board.

.




9.

10.

11.
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Spills and Unauthorized Discharges

(a) The Licensee shall immediately contact the Water Resources
NDivision of Indian and Northern Affairs Canada in Whitehorse
(403) 668-5151, or the 24-hour Yukon Snill Report number (403)
667-7244, should a spill or an unauthorized Adischaree occur or
seem likely to occur. A detailed written report on any such
event, including hut not limited to, dates, guantities,
varameters, causes and othar relevant details and
explanations, shall be submitted to Water Resources Nivision
of Indian and Northern Affairs, not later than fifteen (15)
days after its occurrence.

(b) The Licensce shall ensure that stationary fuel storage and
numning sites comply with the provisions of the Gasoline
Handling Act and Regulations of the Yukon Territory and are

ocated and orepared to avoid nollution of any watercourse,
should a fuel spill occur.

{c) Subject to 9(d), the Licensee shall ensure that all shinments
of hazardous materials are accompanied from the junction of
the Klondike Highway and Annie Lake Road to the mill site bv a
radio-equipned vehicle and shall immediately advise residents
of the affected watershed should a discharge of hazardous
material to the environment occur or should a container of
hazardous material be released into a watercourse.

~~
QA
s

The Licensee shall complv with the requirements of Part A,
Section 9(c) of this licence until the Licensee has submitted
evidence to the Board that it has in place a Transportation
Accident Contingency Plan in accordance with the Dangerous
Goods Transnortation Act and that said nlan has heen aporoved
by the Territorial Co-ordinator of Dangerous Goods.

Term of Licence

The term of this licence is from the effective date to May 1, 1993,

This licence shall be deemed to be an amendment of Water Licence
Y-IN84-09L, and all rights and obligations conferred by Licence
Y-IN84-09L, are continued in full force and effect, save as such
rights and obligations are amended hy this amending licence.
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PART B MONITORING CONDITIONS

1. Description of Water Use

(a) Tndustrial

i)Y The Licensee shall not withdraw, store, consume discharge
or otherwise use water except in accordance with
provisions of this licence.

ii) The Licensee is hereby authorized:

(1) to obtain water from the Wheaton River, a tributary
of Bennett Lake, at a rate not to exceed 120,000
imperial gallons per day.

(2) to convey water via pumn and pinelines;

(3) to use water for mineral processing on lease
]05-003-0000-00002-03;

(4)  to store water in tailings ponds;

(5) to discharge wastewater to Butte Creek.

(b) Camp

i)  The Licensee is hereby authorized to obtain water from
the WYheaton River or wells adjacent to The Wheaton River

for camp use at a rate not to exceed 20,000 imperial
gallons per day.

ti) The Licenses shall ensure that sewage, including alil
human excreta and wastewater associated with daily camp
operations, is disposed of in accordance with the Public
Health Act of Yukon Territory.

2. Water Use Structures

Industrial

(a) The Licensee shall file with the Board final design and
construction plans and specifications for structures and/or
modifications to existing structures for the water supply and
associated facilities; the tailings dykes and related waste
treatment facilities prior to the start of any construction
work, and receive a letter of apnroval from the Board, prior
to the start of any construction, The plans shall bear the
seal of a duly qualified .engineer.  The plans shall be
accompanied by a statement discussing where the plans vary
from the intent of the licence application.

{b) The Licensee shall have the construction and/or modifications
of all dykes supervised by a competent engineer in accordance
with the plans submitted to the Board.

(c) The Licensee shall provide 'as built' drawings of all
structures, and/or modifications to existing structures with
the undertaking, including, but not limited to, all dams,
weirs, snillways, stream crossings, ditches, eates, water
intakes, culverts, and settling vonds. The Licensee shall
provide an explanation for any variation from original design.

{d) The Licensee shall maintain in good repair all works
associated with the undertaking including, but not limited to,

all dams, weirs, spillways, stream crossings, ditches, gates,
water intakes, culverts and settling ponds.
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(e) The waste treatment svstem constructed bv the Licensee shall:
i)  treat all mill effluents;

ii) maintain a minimum available storage capacity of 20
million immerial gallons in the primary tailings nond in
order to store spring runoff and melt water from
glaciated tailings;

iii) orovide for an emergency soillwav on all tailings dykes:

iv) include a primary tailings pond constructed at a location
described in Drawing SK-1 "Proposed Tailing Disposal
Site, January 1985'".

(f) The Licensee shall, within six months of the effective date of
this amendment, modify the primary tailings nonds dikes to
provide a factor of safety of 1.5 and shall submit a renort to
the Board, signed by a duly qualified engineer, to the effect
that these reconstructions have been completed.

3. Operation

Industrial

(a) The Licensee shall ensure that all wastewater from the milling
operation is directed:

i)  through a cyanide destruction system of anoropriate
canacity to ensure that waste discharge standards
prescribed in this licence are met;

ii) through a primary tailings pond and a secondary tailings
pond located downstream of the orimary tailings nond
before entering Butte Creek.

iii) the objective of the cyanide destruction system referred
to in Part B Section 3(a) (i) of this license shall be a
cyanide level in the mill effluent of less than.,1.0
milligrams ner litre.

(b) The Licensee shall pnrovide the secondary tailings pond
spillway with a means of controlling flow.

{c) The Licensee shall, within six months of the effective date of
this Amendment, orovide the Board with an acceptable plan for
the monitoring of groundwater and shall implement said plan in
the event that cyanide concentrations in the tailings pond
exceed 1.0 mg/litre.

4, Waste Discharge Standards
(a) Without restricting the generality of the definition of

"waste" in the Northern Intand Waters Act, a discharge of
waste in this licence includes: surface drainage from the mill
site, dams and associated areas: all discharges from the waste
treatment and recycling facilities; and all discharges from
associated pumping and pining facilities prior to entering the
receiving waters.
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The Licensee shall provide the Board, prior to commencement of
milling onmerations, with contingency nlans for dealina with the
following circumstances:

(a) Cyanide levels in the tailings pond that exceed or are likely

(b)

The contingency plans shall include the requirements of Part A,
Section 9 of this licence and shall cover the subjects of

A1l waste discharged shall not exceed the following effluent
quality standards:

Parameter

Suspended solids
pht

Colour
Turbidity

0il and grease
Floating solids

96-hour 1Csgp

Ammonia (as N}
Arsenic  (As)
Barium (Ba)
Chlorine (C1)
Copper  (Cu)
Cyanide (as 7N)
Cyanide (as CN)
Lead (Ph)
Sitver (Ag¢)

Zinc (Zn)

The wastewatér discharge standards contained in Part B,

Section 4 (b) shall be met at Station X2, as described in
Schedule A to this licence, and at all points of entry to
receiving waters, unless otherwise specified by the Board,

PART C - CONTINGENCY PLANS
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Maximum Concentration for any Grab Sample

not greater than 25 mg/L

not less than 6.5 nH units

not greater than 20 Pt-Co units

not greater than 15 Jackson Turbidity units

none visihle
none

100%

total

dissolved

total

free residual
total

total

available (free)
total

total

total

to exceed licence levels;

A spill or discharge that exceeds, or is likely to exceed,
licence levels, and which reaches, or is likely to reach Butte

Creck.

renorting, alerting and response.

YIN8S-08AL

1.0 mg/L

0
0

.05 mg/L

.05 mg/L
.05 mg/L
.05 mg/L

.1 me/L
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PART D - SITE ABANDONMENT AND RESTORATION PLAN

The Licensee shall, by December 31, 1988, provide to the Board an
abandonment and restoration plan for the long-term physical and
chemical stability of the site to protect the waters of Rutte
Creck. The nlan shall include, but not be limited to, the mill
site, tailings ponds, garbage dump and chemical storage areas.

The plan shall be based on the concept presented by the Licensee at
the pubtic hearing '"Yukon Territory Water Board in the ‘atter of
“fount Skukum Gold Mining Cornoration, February 14, 1985",
transcript: Page 12, Line 22 to Page 13, Line 6.

The plan shall provide for progressive restoration where
apnropriate.

The plan shall provide for both temporary shutdown and permanent

cessation of operations and shall, for both circumstances, detail
the abandonment and restoration measures to be undertaken.

PART E - GENERAL PROVISIONS FOR REPORTS, SAMPLING AND ANALYSIS

The Licensee shall submit to the Board monthly reports based on the
previous month's Surveillance Network Program data and shall
include the date and time each sample was taken and analyzed.

The Licensece shall collect and conduct four (4) bioassays each year
from sampling point XI on dates approved by the Roard.

Procedures for the bioassays shall he ohtained from the
Environmental Protection Service and approved by the Board.

The Licensee shall comply with the Surveillance Network Program
attached as Schedule "A" hereto and with anv variations thereof
made by the Board and shall comnly with all provisions for
sampling, samnle preservations, reporting and analysis svecified by
the Board.

Unless otherwise specified or approved by the Board all anmalyses
shall be conducted in accordance with the current edition of
"Standard Methods for the Examination of Water and Waste Water",
nrepared and published jointly by the American Water Works
Association and the Water Pollution Control Federation.

A1l analyses shall be merformed in a laboratory aporoved by the
Board.

The Licensee shall perform the analysis for cyanide in accordance
with a method to be specified by the Board.

The Licensee shall comply with the program of biological monitoring
attached as Schedule '""B" hereto and with any variations thercof
made by the Board and shall comply with all provisions for sampling
preservation, reporting and analysis specified by the Board.




SCHEDULE "A"

SURVEILLANCE NETWORK PROGRAM
FOR MT. SKURKUM GOLD MINING CORPORATION LTD.
-09

Samnling Points for This Program

Yukon Territory Water Board

Identification Number Sampling Station
X1 Secondary tailings pond decant
X2 Primary tailings pond decant .
X3 Mill discharge to the nrimary

tailings pond

X4 Butte Creek above secondary tailings
’ pond decant

X5 Butte Creek below secondary tailings
pond decant

X6 Wheaton River upstream of the
confluence with Butte Creek

X7 Wheaton River 100 meters downstream
of the confluence with Butte Creek

X8 Grid sammling within primary
tailings pond




SLHEDULE “A” (continued)

SURVEILLAIICE METWORK PROGRAM

X x2" X3 X4 X5 X6 x7" xg™"
Secondary pond Primary pond Mi11 discharge Butte Cr. U/S Butte Cr. D/S Wheaton R. Wheaton R. Primary
discharge discharge to primary pond Effluent Effluent U/S Butte Cr.  D/S Butte Cr. pond grid
pH W W - M M M M M
Temperature (°C) W W - M M M M -
Flow (M%/S) D D D M M M M - -
Ammonia (MHA-N) M M - M M M M M
Arsenic (dissolved)— M M - M M M M M
Barium (total) M M - M M M M -
Calcium M M - M M M M -
Chlorine (free) D - - D D D D M
Copper (total W W - M M M M M
Cyanide (total) W W D M M M M M
Cyanide (free) W W - w* w* M M M
Iron (total) M , M - M M M M -
Lead (total W W - M M M M M
Silver (total W W - M M M M M
Nitrate (N)3—N) M M - M M M M -
Zinc (total W W - M M M M M
Cyanide (v_clﬁaskso%%ia te) ) M - - - - "
Copper (dissolved) - - M _ _ _ _ M
Iron (dissolved) - - M _ _ _ - M
Zinc (dissolved) - - M _ . - - M
Notes:  * - Sampled only during periods of discharge D - Daily
wxk Required only if chlorine is used in the waste treatment system :i - nzsﬂ{y

IN-84-09



SCHEDULE ''B"

BIOLOGICAL MONITORING PROGRAM
FOR MOUNT SKUKUM GOLD MINING CORPORATION

1. Sampling Points

X4

X5

X6

X7

2. The Licensee shall
invertebrate fauna
from each station,
been installed for

Biological Station #1

On Butte Creek above the influence
of the processing mill and above
the entry of any discharge from the
tailings pond.

Biological Station #2

On Butte Creek below the point of
discharge from the tailings pond
and above the confluence of Butte
Creek with the Wheaton River.

Biological Station #3

On Wheaton River upstream of the
point of confluence of the Wheaton
River and Butte Creek.

Biological Station #4

On Wheaton River downstream of the
mixing zone of the Wheaton River
and Butte Creek.

ensure that three replicate samles of

are collected hy a qualified person annually
using an artificial substrate sample which has
approximately five weeks.

3. The Licensee shall, on each visit, perform tests for p”,
conductivity, temperature, and dissolved oxygen. Water samples
shall be collected and analyzed for cyanide, copper, lead, zinc,
manganese, iron, arsenic, calcium and sodium.
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Appendix 2: Complete analytical reports from Philip analytical and Norwest Laboratories

A
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11/15/99 11:49 FAX 804 444 4511 PHILIP ANALYTICAL-B.C.

-

PHILIP SERVICES

v oon

PHILIP ANALYTICAL
10-Nov-99
Page 1 of 39 Certificate of Analysis
Reported To :
- Clieat Cods 57
#163-3017 ST. CLAJIR AVE Afitention : D. GREGOR
BURLINGTON, ON. Phone 1 (905) 333-0427
L7N 3P5 FAX : (905) 333-9723

Project Information :

Project TD  : MDA-99-1 . REVHQE@ F9 / i1 / 1o

Submitted By: D. GREGOR

Requisition Forms :

Form 08040421 received on 07-Oct-99 logged on 7-Oct-99 completed on 14-Oct-99
Form 08040420 received on 07-Oct-99 logged on  7-Oct-99 completed on 16-Oct-99
Form 08040422 received on 07-Qct-99 lopged on 7-0¢t-99 ¢completed on 19-Oct-99

Remarks :

@001/045

8577 Commezce Court
Burnaby, B.C.
Canada V5A 4N5

Tel 604 444 48038

Fax 604 444 4511

e All organic data is blank corrected except for PCDD/F, Hi-res MS and CLP volatile analyses

ES  "MDL’ = Method Detection Limit, "<’ = Less than MDL, "— = Not analyzed

¥  Solids rcsults are based on dry weight except Biota Analyses & Special Waste Ofl & Grease

tir  Organic analyscs arc not correctad for extraction recovery standards except for Isotope
Dilution methods, (i.¢. CARB 429 PAH, all PCDD/F and DBD/DBF analyses)

55 All Groundwater samples except BTEX/VOC’s or Purgeable Hydrocarbons are decanted and/or filtered prior

to analysis unless otherwise mandated by regulatory agenacy

12 This report shall not be reproduced except in full, without the written approval of the laboratory

Methods used by Philip are based upon those found in *Standard Methods for the Examination of Water and
Wastewater®, 19th Edition, published by the American Public Health Association, or on US EPA protocols
found in the ’Test Methods For Evaluating Solid Waste, Physical/Chemical Method, SW846°, 3rd Edition.
Other procedures are based on methodologies accepted by the appropriate regulatory agency. Methodology

