4 D
Y

RECLAMATION AND CLOSURE PLAN
KENO DISTRICT MINE OPERATIONS
KENO HILL SILVER DISTRICT

REVISION 4

JUNE 2015



RECLAMATION AND CLOSURE PLAN
KENO DISTRICT MINE OPERATIONS

\ ;’ KENO HILL SILVER DISTRICT
R B REVISION 4 — JUNE 2015
TABLE OF CONTENTS

1 INTRODUCTION ....uuurerieeiiiiiiiunnneeeiiiiisissseeeessisississseeeesssessssssseesessssssssssssesssssssssssssssessssssssssssssssssssssssnns 1
1.1 ALEXCO'S ACTIVITIES INTHE KHSD ... 4
N o To T Yol 1o T =S 4
2 RECLAMATION AND CLOSURE PLANNING ....cccciiiiiiiiiinnenniiiiiisssisneesissssssssssssesssssssssssssssesssssssssssssssssssss 8
2.1 COMPREHENSIVE COOPERATION AND BENEFITS AGREEMENT ......ceiviiieieieiireieieieieieierereneneeeserereeenenererereseeeees 9
2.2 CONSULTATION AND ENGAGEMENT .....oiiitiuiiitttiiinti e ietiesesas s s eris s e s et s s e eaa s s s saa s s s e e s e eeba s e e eaa s e reraas 9
2.3 PROGRESSIVE RECLAMATION.......cetttttieieteteeeteseteeeteeeeeeeeeeeeeseeeeeseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeenenenenenneennnnnnnnee 9
2.4 REVEGETATION. ...cettttttttttetttteeeteaeeeee ettt et et ae e e eeee et eeee et eeee et ee et e e sttt et et et seeeseeeeeeeeeeeseeeaeeeeeeeennsnsnsnnnnnnnnns 10
2.4.1 Cover Engineering DesigN Parameters.......cuiiiiiiiiiiiiee et 10
2.4.2 Revegetation Design CharaCteriStiCS........iiiiiiiiiiiiiiiiieeectie e ettt e eete e e stee e e e tre e e eeaae e e staeeeesareeeennns 11
2.5 RECLAMATION RESEARCH ......ceetttuieeeeteetttte s e e e e eetttt e e e e e ettt bt e s s e e et eeeaab s e e e e eesen b e e eeeeenebennneeeesenes 11
2.5.1 Progressive ReCIamation DSTF ........iiiciiieiiiieeeeciee e et e et e e e ste e e eette e e s sareeeeeabaeeseasaeeesabaeeeesseeennnes 12
2.5.2 Cover System Design and Field TrialS.......c.cueeeuiiiiiirieiiieee et 13
2.5.2.1 COVEI MOUEIING . .reeerererreererreersesessesressessesssssessessessesssssessssssssssssssesssssessssssssssssessessssssssssssssessesessessessssssssens 14
2.5.3 Site Revegetation Field Trials ...ttt s s 16
2.5.4 BiOr@ACTOr THHAlS .eeutieuiieuieetieiee ettt sttt st st e st et et saeesb e et e eabeebeesbee b e enbesanesbeens 17
2.5.5 Natural AttenUation STUAIES .....cc..eeiiiiiiieieee et s st s 18
2.5.6 In Situ Mine Pool Treatment DemMONSTration........ccuecveeiierienieneenenie et 20
2.6 DATA COLLECTION PROGRAMS AND DEVELOPMENT OF DESIGN PARAMETERS..........ccevviiieiiiiieieieieieeeeeeeneeeeeens 20
3 CLOSURE OBJECTIVES AND DESIGN CRITERIA .......ccoovvutriiiiiiiiiieeeeeenissssnseesssssssssssseessssssssssassseesss 22
3.1 INTEGRATION WITH DISTRICT-WIDE CLOSURE PLANNING ........uuututurernnannrnnnnnnnnnnnnnnnsnnnnnsnnnnnnnnnnnnnnnnnnnnnnnnns 25
3.2 CLOSURE AND DESIGN CRITERIA ......cutututttustnunasnnnsssnsnssssssss s s s 26
3.3 SITE CONDITIONS FOR COMPLETION CRITERIA .......eevtuiieietieeeennseteeieeeest e eeen s e eas s e ee e e enan s e eern e e eennnas 26
I T8 B 2 o 12 Tor= Y ] = o1 L Y2 USSP 26
3.3.2 Chemical StabiliTy...ccueeiueieieee et st 26
I TR 2 1] Lo =y Tor: | I] =1 o111 USSR 27
3.4 COMPLETION CRITERIA FOR IMINE AREA COMPONENTS ......uuiiiinnniiennaeeretieeeennsesenaaeeennseesnnn e seenseerennns 27
4 ENVIRONMENTAL AND SOCIO-ECONOMIC DESCRIPTION ......cccovvumrreeriiiisssnneeeesiisssssnseeeessssssssansseesss 29

RCP-Revision 4 i



U J

PSS

RECLAMATION AND CLOSURE PLAN
KENO DISTRICT MINE OPERATIONS
KENO HILL SILVER DISTRICT

REVISION 4 — JUNE 2015

AL CLIMATE .o e e e e e e e e o e o e e e e e o e o e e e e e e e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aaaaaaaaaaaaaaaaaaaaaaaaas 29
8.2 SURFACE WATER .......tteeteeeeeeiittteeeeeaesessts ettt e e e s e s asbe et et e e e e e s aa s b e e e e et e e e e e e an s b b e e e e e e e e e saannnbnneeeaeeesannne 33
4.2.0 ChIiStal CrE@K ..eieeieiiie ettt st ettt s e et e st e et e e snr e e neeenee 33
4.2.2 LIGNTNING CrEEK ..veeeeeeieeitiee et e e ttee et e e sttt e e et e e e sete e e sebeeeessteee s nsaeessnsaeeaansseeeanssaeesnseasanssenennns 34

4.3 GROUNDWATER ......tetttttuuneeeaetenstsnsasaesteeesasa s aeeseeess s s e aeeeeee s b aa s e eeseee s bna s e e e e e eesn b s e eeeesennbnnnass 34
4.4 VEGETATION AND WILDLIFE ...t ieiese s e s e s e e e s e s e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aaaaaeaaaaaeaeaeneneaenes 35
4.5 SOILAND BEDROCK .....ccvituiiiiieiiiiittie e s e e ettt e e et ettt e e e e e et ea s e e e e et e es b e e e e e eeeabba e e e e s eeennna s e as 35

5 PROJECT DESCRIPTION.....ccciiitiiiunnreeeiiiissssnnneeesiisissssnssneesssssssssssensessssssssssssesssssssssssssseessssssssssassnensss 36
R 1 1Ty (o] PP 37
5.2 MINING AND IMIILLING OPERATIONS.........tettteteeesaausttneneeeesessaanssssseeeaeessaasnsbnseeeseeesaannbnnneeeeeesssannnnnneees 38
Lo o o= Tot Yol s 1= [V LTSRS 38
LI A Y 11 Y= 1Y/ =3 o Voo LR 41
5.2.3 BACKTL ..ottt e et ettt ettt e a e e bt e bt et e eate bt e s b e et e ebeeatas 42
5.2.3.1 Cemented Tailings/Waste ROCK BACKFill ......cowcrererureermsssinerssssssssssssssssssssssssssssssssssssssssassssssssssssassssns 43

5.2.4 GroUNd CONTIOL . ..eiiiieiiii ettt ettt st e st e s b e e sab e e st e e saee e smreenneeeanee 43
5.2.5 Milling Process DESCIIPLION ......uiiuieiiieeteeriteeste ettt sttt st st e st et e s b e saeesabeesaseesaneesareenees 43
5.2.5.1 Mill DESIZN CriLOITA . ceeureureurerreereesessesressessesssessessessessessesssssssssssssssssessessessssssssssssessesssssessssssssessessesssssessssssssens 44

5.2.6 PrOCESS OVEIVIEW ....eiiiiiiieieiitiee ettt et e et st e sne e e e bt e s e sre e e s be e e e s nr e e e sembeeesannaeessareeesennneeesannes 47

5.3 DRY STACK TAILINGS FACILITY ....cetitiiietiititieeeiteeeeeeeteeeeeeeeseeesesesessaesesesesesssssssssssssssssssssssssnnsnnnnnnnnnnnnes 49
5.4 OPERATIONS WATER IMTANAGEMENT ......ctttutuuneeeteteettuuneeeesteestunasaeeseeeansaan s aaeeaeeestnnn e seaeeenssnnnaaeeeenes 53
5.5 IVIONITORING ....cceetiieiiiieitieeeeeeeeeteeeeeeeeeeeeee e eeeeeeeteeeeeeeeeeee et et et seee e e et e e eeeeee s e seeeeeseseseeeeeseesnsnnnsnnnnnnnnns 57

6 TEMPORARY CLOSURE .......cciittiimmmtttiiiiiiiinnnnieeiiiiisisssinteeiiiissssmteeeeisesssssssteesssssssssssstesssssssssssssneesss 59
6.1 PHYSICAL STABILITY AND GEOCHEMICAL STABILITY ..cuuuiiitiniiiiinnieiiri s eisi s esnis s s sani s sebi s s sana s seanssenanans 59
6.2 SECURITY AND IVIONITORING ...t eeetetetuuiseeeteetentaaseeeeeeeettaa s eeaeseeebana s s eeeseessnnaaeeeaeeennbnnaeeeeeeenrnnnn 61
(o =1 To T 11 61

7 FINAL RECLAMATION AND CLOSURE MEASURES ........cccottttmmmmniiiiiiiiimmnniiiiiiiiieessiiiiesssseses 62
7.1 UNDERGROUND WORKINGS AND OPENINGS TO SURFACE ......cccvvuiiiiriiieiitiininsiiersnisssenisssssna s sessasenanans 64
7.1.1 ClOSUIE ODjJECLIVES ....eiitieeiiiitieeie ettt sttt st ettt e sae e s bt bt e st esabeesateesabe e beeesneeennees 64
7.1.2 Bellekeno MiIne ClOSUIE IMBASUIES ....c..ceuieiieutenrieiieiesitesttesteeresitesbeesaeessesseesaeesbeesesneesneenbeennenns 65
7.1.3 200 LEVEI VENT RAISE ..uvieuiieiiteeitee ittt ettt ettt ettt et s bt bt e st e s b e sateesaneenneeesneesnnees 70

RCP-Revision 4 ii



RECLAMATION AND CLOSURE PLAN
KENO DISTRICT MINE OPERATIONS

\ ;’ KENO HILL SILVER DISTRICT

Rei Bl REVISION 4 — JUNE 2015
7.1.4 ONEK MiINE ClOSUIE IMIBASUIES .......eiiuiieeiiieiiiiesiee ettt sttt sab e et e si e st e s b e s beesbeesbeesareesareenees 73
7.1.5 LUCKY QUEEN IVIINE ...ttt ettt ettt ettt st e s e e sat e sa e s be e s beesabeesabeesateesabeenbeeenaaesnneas 76
7.1.6 Flame and MOth IMIINE ....c..oiiiiiiiieee ettt st sane e 81
7.2 DRY STACK TAILINGS FACILITY .....oiiiitiieeiitiie e e st eee e et et et e e e e e e e e e e e e e s e e e s enne e e e nnnnes 83
7.2.1 DSTF Geochemical PErformMance. .......cocoiiiiiiiiiieieeeete ettt ettt 83
7.2.2 DSTF SOOIl COVE ..ottt ettt ettt sttt st st st s n et e sme e r e e n e e e sme e n e e reennesanenanens 83
7.3 WASTE ROCK STORAGE AND OVERBURDEN AREAS .......cciutuuiiiunseiitisatstasesssisesssisssserisssssns s sesnasssssnnns 87
7.3.1 Bellekeno Waste Rock Storage Facilities/Disposal Ar€as..........ccveeveereeveieeeereeereeireeeeereesreecreennens 87
7.3.1.1 P-AML Waste ROCK StOrage FACIlities ... sesssss s ssessssessssssessssssssssssssssssessssnne 87
7.3.1.2 N-AML Waste ROCK DiSPOSAl Ar€a .....cuuuienrererreererrsssssssesessesssssessssssssssssesssssessessssssssssssssessessessssssssssssane 87
7.3.1.3 Bellekeno 625 Waste ROCK DUMP ...t sssss e e sssssess e ssssssssssssssssssssssssssesssssssessssssne 89
7.3.2 Onek Waste Rock Storage Facilities/DiSposal Ar€aS.........ccveveiverreerreeieeeteeereeereeveeseeereeereeiseeseens 90
7.3.2.1 P-AML Waste ROCK StOrage FACIliLies ... sesssssisessss s ssessssessssssessssssssssssssssssesssssn 90
7.3.2.2 N-AML Waste ROCK DiSPOSAl Ar€a .....cuuuuurverrererreerernsssssssesessesssssessssssssssssesssssessesssssssssssssssssssssesssssssssassane 90
7.3.2.3 Onek Historic Waste ROCK DUMIPS ....cccurernrrenenssessesssssssesssss e ssssssssssssssesssssssessssssssssessssssssssssssesssssee 90
7.3.3 Lucky Queen Waste Rock Storage/Disposal Ar€as.........ccevereerereriereseeeeseeneessessesiessessessesseeseens 90
7.3.3.1 P-AML Waste ROCK Storage FaCilities ....urrenereersereessesseressessesssesssssessessessssssssssssssssssessesssssessssssssens 90
7.3.3.2 N-AML Waste ROCK DiSPOSAI AT ......ruueureueerersessessssssssssssssssesssesssssssssssssssssssssssssssssssssssssssssssssssssees 90
7.3.3.3 Lucky Queen Historic Waste ROCK DUMIPS ....ccueerrerrersesseressesessssssssessesessssssssssssssssessesssssssssassssens 91
7.3.4 Flame and Moth Waste Rock Storage/Disposal Ar€as..........ccuevvererueriereresesieeeesieneessessessesseseens 91
7.3.4.1 Flame and Moth P-AML Waste Rock Storage FaCilities ......erernenreneereensessesessessessesssssesseeens 91
7.3.4.2 Flame and Moth N-AML Waste Rock Storage FacCilities.......mineneensenseenserneesssesssssssseensees 91
7.4 WATER MANAGEMENT STRUCTURES AND SYSTEMS......oitituniiirtneiiriierstasesssisssssin s ssrissssanasssennassssnans 92
7.4.1 Closure Objectives and DeSigN Criteria........ueevuierieerieeiiieee ettt ettt s ere e 92
7.4.2 BellEKENO B25 Adit..c.eeiuieiieiieiesiiesieee ettt sttt ettt ettt st st b e b et s sreenee et sneene 92
7.4.2.1 Bellekeno Mine In Situ Treatment DESIZN ... eeieeessesseesessessessssssssssssssssssssesssssssssssssssssssssssssees 94
7.4.2.2 Bellekeno 625 Existing Water Treatment FACility ....oeoerrereneesseneessesseseresnssssessesessessessessesseens 100
7.4.2.3 BellEKEN0 625 BIOrQACLON ....vuueeereeseesiessesseesseessessesssssssssssssss s ssssssesssssssssssssssssss s ssssssssssssssees 101
7.5 MINE, MILL AND SURFACE INFRASTRUCTURE ......uuivtuirttiisnsetaessserssessnersnesstnsessessneestnseesneesnieesneesnnns 105
7.5.1 Bellekeno Surface INfrastrUCLUNE ........oovieiiiiiiieeec ettt s e 105
7.5.1.1 Bellekeno East SUrface FACilities ... eeeernmeeseeereesseemeesssesssessesssessssssssesssessssssssssssessssessssssssessnns 105

RCP-Revision 4 iii



o

U J

RECLAMATION AND CLOSURE PLAN
KENO DISTRICT MINE OPERATIONS
KENO HILL SILVER DISTRICT
REVISION 4 — JUNE 2015

7.6 HAZARDOUS MATERIALS

7.7 ROADS AND OTHER ACCESS

7.8 BORROW MATERIALS PLANNING

7.9 MONITORING AND MAINTENANCE

7.10 PERFORMANCE UNCERTAINTY AND RISK MANAGEMENT

7.5.1.2 Bellekeno 625 Adit Surface Facilities
7.5.2 Onek Surface Infrastructure
7.5.3 Lucky Queen Surface Infrastructure
7.5.4 Flame and Moth Surface Infrastructure
7.5.5 Mill Surface Infrastructure
7.5.5.1 Mill Buildings and Infrastructure
7.5.5.2 Mill BUIlAING.ecorrrrrrerrererrereserreresssnssressessssessennns
7.5.5.3 Mill Office and Dry
7.5.5.4 Electrical Substation
7.5.5.5 Mill Process Pond
7.5.5.6 Crushing Plant......vncnensenecessensssessennnns
7.5.5.7 Fine Ore Stockpile
7.5.5.8 Crusher MCC ......oenenernsesssssssssesssessessess
TR NTY: (VA IF- | o s
7.5.5.10 Mill Motor Control Centre
7.5.5.11 Fresh Water Tank

7.5.5.12 Diesel Storage Tanks

7.5.5.13 Propane Tank

7.5.5.14 Buried Infrastructure

7.5.6 Flat Creek Camp ....cccceevvieeieenieenieenieeseeeeeen

7.6.1.1 Mill WASLES ...covrrrverirrerreesessssssesssssssssssnens

7.7. 1 ROAAS....ciiiiiiiiiiiiiee

7.7.2 Transmission LiNES .......ceeeeveveevivviieieeeeeeeeevinnnn,

7.8.1 Borrow and Cover Sources

7.10.1 Risk ASSESSMENT ...covvvviiiiiiiiiiiiiiieeieeeeeeeeee

7.10.2 DSTF Risk Assessment

RCP-Revision 4



RECLAMATION AND CLOSURE PLAN
KENO DISTRICT MINE OPERATIONS

\ ;’ KENO HILL SILVER DISTRICT

Rei Bl REVISION 4 — JUNE 2015
7.10.3 Adaptive ManagemeNt Plans ..........uueiiiiiiciiiiiee ettt e et e e e e e et e e e e e e araaeea s 135
8 RECLAMATION AND CLOSURE SCHEDULE AND EXECUTION STRATEGY .......ccereeeriiiisssnneeeeiiiscsssnnnenns 136
8.1 RECLAMATION AND CLOSURE SCHEDULE ..........eetitettttaseeesetenstansaaeeeesesstssaaseesseessnsanseeeeeesssnnnaeeaasennns 136
8.2 SUPERVISION AND DOCUMENTATION OF WORK .......cvvrernrnnnrnnnnnnnnnrnnnnnrnnsnnnnnnnnnsnnnnsnsnnnnnnnnnnnnnnnnnnnnnnnnns 137
8.3 SITE PRESENCE AND DISTRICT-WIDE CLOSURE.......ccuuuuunieeietitstiiiiaeeaeseesintaaseesseessnsaseeeseesssnnnaeaaesennns 137
9 RECLAMATION AND CLOSURE LIABILITY ....uuuuuurrteiiiiiinsnnnneeeiisiissnnneeesssissssssseeesssssssssseseesssssssssssees 138
1O REFERENCES ......oeuuiiiiiiiiiiieiiiieeiiirieiitssaeisreaessstraesstrasssstrasssssrsnssssrensssstessssstensssssssnssssssnssssrennsss 152

LisT OF TABLES

Table 1-1 Relevant KHSD Assessment and Regulatory Approvals........coceeeeerieeniieenieenieeneeesee e 4
I Lo [ A oY [Tt dY o o [T LV 1R 5
Table 3-1 EMR RCP Requirements REfer@nCe LiST.......ccueiiiuiiiieiiii ettt ettt e aae e e eaaea e 23
Table 3-2 Schedule 1 Requirements for Terrestrial Performance Standards.........ccccceevcvvieeecieeecciee e, 24
Table 3-3 Keno Hill Mining Operations Reclamation Units Completion Criteria......cccccceecvvieeieeiiciniieeneennn. 28
Table 4-1 Keno Hill Silver District Environmental Setting SUmmary.........cccceeeecieeeeciee s eeeee e 29
Table 4-2 Monthly Statistics for the Keno District Mill Meteorological Station............cccceeeeeiiieeciiecennenn. 31
Table 4-3 Christal Creek Catchment Surface Water Monitoring Stations .........ccccceeeveeivcieesccvee e, 33
Table 4-4 Lightning Creek Catchment Surface Water Monitoring Stations...........ccccceeeeiieeeecieececiee e, 34
Table 5-1 Keno District Mine Operations OVEIVIEW .........ccccuueeeeiuieeeriieeeeiieeeesreeeseseesessseeessssessssssesssnssessnns 36
Table 5-2 Keno Hill Mine Operations LOM Plan ...........oeiiiiioiiiiiiiee ettt e e iatre e e e e e eeevaaeeee e e e ennns 39
Table 5-3 Keno Hill Mine Operations Production, Reclamation and Closure Schedule .............cccccvvveenneeen. 40
Table 5-4 Mill DESIZN CriItEIIA c.cccceiieeee ettt e e et e e e e e e be e e e e e e e e e abareeaeeeesnsbaaeeaeeeesnnsanseaassennnsens 46
Table 5-5 Flame and Moth Water Management StrUCLUIES ......c..vivievieeiiiieeeeres e seee e e e e s eree e 55

Table 6-1 Summary of Care and Maintenance Activities and Surveillance during Temporary Cessation of

LAY o] =g Yot § VA o =P 60
Table 7-1 Summary of Disturbance Area by Mine COMPONENT........cccueiiiiiiieeeiiie et et eeeee e e 63
Table 7-2 Mine Water Management SUMMATY .......ccocueeeeiiieereiieeesreeeestreeesssresesssseeessssesessssssesasseesassseeesnns 92
Table 7-3 Cumulative Mine Volume Vs EIeVation ........ccceoiiiiiiiiiiiiiieee e 95
Table 7-4 Bellekeno In Situ Treatment Design Parameters........cccvevcveeeeiiieeeeiieeeceee et e e e e eeeeeesenee e 96
Table 7-5 Bellekeno, Lucky Queen and Flame and Moth Mine Water Management Schedule................. 103

RCP-Revision 4 Y



RECLAMATION AND CLOSURE PLAN
KENO DISTRICT MINE OPERATIONS
KENO HILL SILVER DISTRICT
REVISION 4 — JUNE 2015

U J

PSS

Table 7-6 Bellekeno Mine Closure Effluent Quality Standards.........ccccceeiiiieeeciiiccciiee e 105

Table 7-7 Bellekeno, Onek, Lucky Queen and Flame & Moth Production Unit Areas Surveillance Network
1Y oY g Y i o] T o= Yol s =T LU ISR PSSPt 129

Table 7-8 Bellekeno, Onek, Lucky Queen and Flame & Moth Decommissioning and Reclamation Closure

Yol =T (1] LT TSP PSSP PO PR PR TUPPTPPPROPRRE 131
Table 9-1 Keno District Mine Operations Closure Liability Cost Estimate Summary........cccccecvveeevveeenneee. 139
Table 9-2 Keno Hill Mine Operations Liability Cost Estimate — Unit Rates.........ccccuviieieeiiciiiiieeeec e, 140
Table 9-3 General and AdMINIStrative COSES ......ccoiiriiiirienieieeeee e e e s 141
Table 9-4 Waste Rock Dumps, Quarries and BOrroW PitS.........cuuuiieiiieiiiiiiiie et e eivane e 142
Table 9-5 Mine Workings - UNdergroUnd..........ccccueiiiciiieeiiieecciieeceeee e streessere s e snaeeessaeesenreeesensaeesnnenean 143
Table 9-6 Water and Solutions ManagemeENt...........c.uuiiiiiiiiiciiiiieeee e e e e e et ar e e e e e e e eanaaaeeea s 145
Table 9-7 Dry Stack Tailings FAClity ....cccccueee e e et e e e s tae e e e nae e e e neeeesnaeeean 146
Table 9-8 Mill and ANCIllary FACIlities .....ccocuueiiiii e e e e e e e e e e e aara e e e e e e ean 147
Table 9-9 Haulage and ACCESS ROAUAS.........oeiiiiieieiiieciee e ecitee e ertee e eetee e e st e e e satr e s e easreeestaeesensaeeesneeeesnseeean 148
Table 9-10 SUPPOITING STUTIES........viiiieei ettt e e et e e e e e eeree e e e e e e eeabareeeaeeesaabbaseeaeeeennnsasneaaesanas 149
Table 9-11 Post Closure Care, Maintenance and MONItOriNG .....c.eeieeiereiiiieeeier e 150
Table 9-12 Post Closure Care, Maintenance and MONITOMING.........ccccouiiiiiieeeeiiie e e e e 151

LisT oF FIGURES

Figure 1-1 General LOCAtion IMIAp .....uiiiie ittt ettt e e et re e e e e e e e bat e e e e e e e snsbabeaaeeeesnnsaaneeeseenannens 3
FISUIre 1-2 Property OVEIVIEW ..ccccceeiieiieiieeiiiiteee e e seeiite e s e e e setate e e e e e s sesbaaneeeeee s sasaneeesseassssnneaassesssssanneesssnnsnnnes 6
Figure 1-3 Site Reclamation and Decommissioning Plan COMPONENTS..........ceeeciiieeiieeeeiieee et eceee e 7
Figure 2-1 DSTF Progressive Reclamation — September 2013 .......ccooiiiiiiieniieeeenee et 13
Figure 2-2 Cover TYPeSs MOTEIIEA.........coouiiieiee ettt e et e e rtte e e et e e e e sabe e e e e bae e eebaaeeenbaeaean 15
Figure 2-3 Annual Average net percolation rates estimated for range of reclamation scenarios, elevations
F= 10T I [o] oI 1 o 1=T ot £ USSRt 16
Figure 2-4 Galkeno 900 Bior@aCtOr......ccceiiiiirieeiiieetee sttt ettt ettt st e st e st e st e sabeesaeeesbeeesaeesbeeenneesares 18
Figure 5-1 Overhand, Mechanized Cut & Fill Mining Methods (Source: Atlas COpCo).......cceceevvreeerveeenneenn. 41
Figure 5-2 Long Hole Mining Method (Source: Atlas COPCO) .....cerieriiriirierieeieeie et eie et saeeae e 42
Figure 5-3 Mill INfrastruCture OVEIVIEW ........ccuviiiciiiie e ettt et etree e ettt e e e eatr e e e e bae e e s baeeeebteseessaeesnsreeens 44

RCP-Revision 4 Vi



RECLAMATION AND CLOSURE PLAN
’ KENO DISTRICT MINE OPERATIONS

\
KENO HILL SILVER DISTRICT

PSS

REVISION 4 — JUNE 2015
FIGUIE 5-4 IMll SIEE LAYOUL ....eeieiiieiiiiie ettt ettt e e et e e e e e et e e e e e e e e s nstaaeeeeeeesnsaaaeaeeeesanntasneaaeannns 45
Figure 5-5 Mill Process FIOWCRAIT ........coiuiiiiiee ettt et e et e e e tee e e te e e e nsae e e e nnaaeesnnaeaeas 48
Figure 5-6 COMPACLEA DSTF LIft ...ociiiiieiiiie ettt ettt e ettt e e e e et e e e eeate e e eeaaeeeeeabeeeeenbaeeeensseeesnraeaans 49
Figure 5-7 DSTF Phase | PIAN VIBW........cciiuiieieiie et cctee sttt se e e s tte e e e tte e e eata e e snaaeeesntaeeesnsaessennsaeesnnaeenan 50
Figure 5-8 DSTF Phase Il SECLIONS .......uuiiiiieiiiiiiee ettt et e e e et e e e e e e e et at e e e e e e e senabrbeeeeeeesnsnaeeeaaaens 51
Figure 5-9 Phase Il DSTF EXPANSION .....ciiiiiieeeiiieeeeieeeesteeeestteeseeteeestaeeesstesssssasessssasesssesesanssesesnssesesnsseeens 52
Figure 5-10 Flame and Moth Portal LOCAtioN .........coiciiiiiiie ettt et e e e e e e e e e e 54
Figure 7-1 BelleKENO MiIN@ [aYOUL........ciiiiiiieeeiie ettt e e e e e e ete e e s e e e e sate e e eensaeeeennneeesnsaeaaas 67
Figure 7-2 Bellekeno East Portal and Site FaCilities ..........ceeeeieeiiiiiiie e 68
Figure 7-3 BelleKeno EQast POMTal..........oiiiiiieiciie ettt e e et e e st e e et e e et e e e e nnne e e snnaeeeas 68
Figure 7-4 Bellekeno Mine As-Built September 2013........oooo i e e bre e 69
Figure 7-5 Portal CloSUIre ROCK PilE.........ccueieiiiiiee e cctee ettt e e ettt e e e ete e s e e e et e e eensaeeeennneeesnnaeenan 71
Figure 7-6 Preliminary Concrete Cap DESISN .....ueii ittt e e stre e e e e e e eaatr e e e e e e seaaaaeeaaaeean 72
Figure 7-7 ONEK MINE @ETTA1 ..cccuviiiieeiee ettt et e st e e e st e e e e ete e e sanaeeessteeesanseeesenseeeesnsaeennn 73
Figure 7-8 ONEK IMINE LAYOUL ....cc.eeiiiiiiee ettt ettt e ettt e e e e e et r e e e e e e s aba e e e e e e eesnbaaaeaessesanntaneeeaeannns 74
Figure 7-9 Onek Mine Underground Workings AS-BUilt..........cocuiiiiiriiiiniinieeeeeeee e 75
Figure 7-10 LUCKY QUEEBN IMHINE......cccvieeeiiiieecciiee e eeiee e eetteeeestte e e eetteeeeabaaeestbeseestaeesssseeasraeesansaseennseeeeansananns 77
Figure 7-11 Lucky QUEEN MINE LAYOUL .....ciitiiiiiiiiieeteesiie ettt ettt sttt e ebe e s sars 78
Figure 7-12 Lucky Queen Underground Workings As BUilt .........cc.eeeeciiiiiiiieeeiiie et 80
Figure 7-13 Flame and Moth Portal and Decling LayOuUt ........ccocueiirieriiiiiiiieniee ettt 81
Figure 7-14 Flame and Moth Underground Workings DESIZN.........ccccuvieiiieeeeiiieeeiiee et ectee et e e evee e 82
Figure 7-15 Dry Stack Tailings Facility Layout Current CoNditions ..........occeeeieiiiienieeiieeniee e 85
Figure 7-16 DSTF Progressive Reclamation, JUNE 2012 ..........eeeeiiiiieeiiiie e eetiee et e stveeeeire e eenae e e sarae e 86
Figure 7-17 Location of Existing Bellekeno Waste Rock Storage Facility.........cceeceerieiinienieiiieeniicreenieee 88
Figure 7-18. Bellekeno Mine Water Inflow Sep 2013 — APr 2014 .......ooveeuiieeeiiiee e eetee e et e e evae e 94
Figure 7-19 Total Zn Concentration Bellekeno Mine DiSCharge .........ccueeveeriieiiieeniieeiieeeiee e 95
Figure 7-20 Bellekeno Retention Time vs Mine Water INfloW..........ccccviiiiiiieciiii e 96
Figure 7-21 Preliminary Concrete Bulkhead Design Bellekeno 625 ...........cocviivierieiiieeniee e 97
Figure 7-22 Preliminary Concrete Bulkhead Design Bellekeno 625 ..........ccceeeiiiieieiieeecieeeecieee e 98
Figure 7-23 Preliminary Concrete Bulkhead Design Bellekeno 625 ...........coceiiiierieiiieeniee e 99
Figure 7-24 BelleKeno 625 Area OVEIVIEW ........ccciiuiieieiiieeeeiieeeeitieeeeiteeesetteeeestteeeesssseesssseeeesstesesassesessssesenn 100

RCP-Revision 4 vii



RECLAMATION AND CLOSURE PLAN
KENO DISTRICT MINE OPERATIONS

\ J’ KENO HILL SILVER DISTRICT
Rei Bl REVISION 4 — JUNE 2015
Figure 7-25 Bellekeno 625 In Situ Treatment Process Flow and Instrumentation Diagram.............ccc....... 102
Figure 7-26 Bellekeno 625 Bioreactor Preliminary DESIZN .......ccccveeeeciiieiciiee e e eeee e esee e e e e 104
Figure 7-27 Bellekeno East SUrface FACIliLies ........cueeiecuiiiieiiie ettt ettt e 106
Figure 7-28 Flame and Moth Surface FaCilities ........ceeecuiiereiiee et 109
Figure 7-29 Flame and Moth Surface Facilities LayOUL............ocooiuiiiieiiiiceiie ettt et 110
Figure 7-30 Arial View of Mill Site Infrastructure and Layout .........cccccevriiiieeicieieecee e 112
FIBUIE 7-31 Mill BUIIAING .. uvteieeee ettt ettt e e e e e e et e e e e e e e tbaa e e e e e e esabaeeeeaeeesanssaaneaaeeanen 113
Figure 7-32 Mill OffiCE @nd DIy ....oeicuiieeeciie e ceeee ettt e e e e etee e st e e e st e e seneae e s snsaeeesnsaeeeennnesesnsenanan 114
Figure 7-33 Electrical SUDSTAtioN .........cooi it e e e e e et e e e e e e e e araaeeeaeean 115
Figure 7-34 Mill ProCeSS PONG .....ccoiiiiieciii e ceeecee ettt ete ettt e s eeae e s eaae e e e sst e e s nsaeeesnsaeeeansaeesennaeeesnsananan 116
Figure 7-35 Crushing PIANt .....cooi ittt e et e e e e e et e e e e e e e e eaae b e e e e e e e staeaeaaeeennn 117
Figure 7-36 FiNe Ore STOCKPIIE.....cii i ettt e e e e e e tr e e e s e e e e s taeeeennaeeesnnaeeaan 118
FIBUIE 7-37 CrUSNEI IMICC ...ttt ettt ettt e e e ettt e e e e e s e aaat e e e e e e e eattaaeeaaaeesnsaaseaaasesassasneaaeaannn 119
TN R A XY 1V IF: | « J USSRt 120
FIBUIE 7-39 ML IMICC ... .ttt e e ettt e e e e e et e e e e e e e e eaataeeeeeeeeansbeaeaaesessstanseeeseennsraneaaanses 121
FigUre 7-40 Flat Cre@k CAmP co.veieeie ettt ettt ettt ettt st e st e st e e bt e e sateeabeesbeesabeesabeesnneesaseennneenns 122
Figure 7-41 Lightning Creek Bridge and Typical Haul Road Section .........cccceeeviiieecciiei e 124
Figure 7-42 Bellekeno, Onek and Lucky Queen Production Unit Area Roads Subject to Standard
Decommissioning and RECIAMAtION .....cccuiiiiiiiee ettt e e e e s bre e e e tbe e e eate e e sareeean 125
Figure 7-43 Growth Media Sites in District Mill Ar@a ......c.coocuee it 127

RCP-Revision 4 viii



RECLAMATION AND CLOSURE PLAN
’ KENO DISTRICT MINE OPERATIONS

\ 4 KENO HILL SILVER DISTRICT
Rei Bl REVISION 4 — JUNE 2015
APPENDICES
Appendix 1 Supporting Environmental Data
Appendix 2 Typical Waste Containment Facility Design, EBA 2008
Appendix 3 Silver King In Situ Demonstration Test Interim Report
Appendix 4 Galkeno 900 Bioreactor Performance Report
Appendix 5 Preliminary Assessment of Performance for WRSA Closure Cover Systems
Appendix 6 Kinetic Testing Results for Bellekeno Tailings
Appendix 7 Waste Storage Facility Design, EBA 2014
Appendix 8 Preliminary Shafts and Adits Bulkhead Design, EBA 2015
Appendix 9 2012 DSTF Interin Reclamation and Cover Summary Report
Appendix 10 DSTF Risk Assessment

RCP-Revision 4 ix



RECLAMATION AND CLOSURE PLAN
y KENO DISTRICT MINE OPERATIONS
\
KENO HILL SILVER DISTRICT
T REVISION 4 — JUNE 2015

1 INTRODUCTION

Alexco Resource Corp. (Alexco), through its wholly owned subsidiary Alexco Keno Hill Mining Corp.,
owns and operates the Keno Hill Mine Operations located in the Keno Hill Silver District (the KHSD).
The Keno Hill Mine Operations include the developed and producing Bellekeno Mine (suspended
operations August 2013), the Lucky Queen and Onek mines which are developed but not yet put into
production and the Flame and Moth mine which is scheduled for development and a production
decision. The Keno District mill processes ore produced from the Keno Hill Silver District mines. The
Bellekeno, Lucky Queen and Onek mines and the Keno District mill are currently licenced for
production under Quartz Mining License QML-0009 and Water Use Licence QZ09-092. The
Preliminary Bellekeno Mine Decommissioning & Reclamation Plan was submitted in July 2009 as part
of the Bellekeno mine licensing process. Section 9.2 of QML-0009 requires that an updated
Reclamation and Closure Plan (RCP) be submitted within 12 months of the issuance of that license.
Pursuant to that requirement, an updated RCP was submitted to Yukon Government, Energy Mines &
Resources, Mineral Resources Branch?! in January 2011 and was titled: Reclamation and Closure Plan,
Bellekeno Mine, Keno Hill Silver District, January 2011. This RCP was approved in August 2011
conditional on a further update to the RCP by November 2011. Alexco submitted a further update to
the Reclamation and Closure Plan (November 2011) and this updated RCP was approved by Yukon
EMR in January 2012. As part of the licensing process for the Lucky Queen and Onek mines, the RCP
was updated in September 2012 and is the most currently approved RCP for mine operations in the
Keno Hill Silver District and includes the operations of the Bellekeno, Lucky Queen and Onek mines
and the Keno District Mill.

As part of the license amendment process to bring the Flame and Moth deposit into development and
production, Alexco has updated the currently approved RCP to include the Flame and Moth deposit.
This Keno Hill Mine Operations RCP thus includes the approved reclamation and closure measures for
the current Bellekeno, Lucky Queen and Onek mine operations and infrastructure, the Keno District
Mill, DSTF Phases I-1I as well as measures for closure of the proposed Flame and Moth mine and
subsequent changes to current facilities to accommodate development and production of Flame and
Moth. The RCP will continue to be updated as new deposits are advanced into the development and
operations phase.

Note that the Lucky Queen, Onek and Flame and Moth Production Unit Areas included in this RCP have
not been fully delineated pursuant to the Amended and Restated Subsidiary Agreement between
Alexco and Aboriginal Affairs and Northern Development Canada (AANDC) as these deposits have not
moved into production. The scope of reclamation and closure planning provided in this RCP
consequently may be modified. Determination of the final Production Unit Areas will be made during
the licencing process. The RCP will be updated accordingly if necessary.

1 Available at

http://www.emr.gov.yk.ca/mining/pdf/mml bellekeno reclamation and closure plan january 2011.pdf
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Figure 1-1 shows the general project location within Yukon, while Figure 1-2 shows the location on a
smaller scale proximate to Keno City.

The Keno District Mine Operations Reclamation and Closure Plan addresses the following mine area

components:

Underground mining activities at the Bellekeno, Onek, Lucky Queen and Flame and Moth
deposits, surface support infrastructure and activities, miners’ dry area, offices, trailers and
portals;

Conventional flotation mill & supporting infrastructure, coarse ore stockpile, plant services,
fuel storage area, employee dry area, offices, trailers and mill pond;

Dry-stack tailings facility (DSTF), Phase I-1I;
Bellekeno, Onek, Lucky Queen and Flame and Moth N-AML waste rock disposal areas (WRDA);

Bellekeno, Onek, Lucky Queen and Flame and Moth P-AML waste rock storage facilities
(WRSE);

Temporary coarse ore stock piles;

Site access roads; Bellekeno Haul Road, Christal Lake Haul Road (from Duncan Creek road to
the mill), Lightning Creek Bypass Road (including the Lightning Creek bridge), Keno City
Bypass Road; Flame and Moth mine haul road;

Power distribution system (power poles, transformers);
Water treatment plants and facilities; and,

Camp accommodations.

Please refer to Figure 1-3 for the location and summary of reclamation components under this RCP.

The closure measures that are expressed herein are consistent with the Reclamation and Closure
Planning for Quartz Mining Projects August 2013 Guidance Document, general approach and best
management practices used by the mining industry today, which has in recent years developed a great

deal of experience in different climates and physical conditions. The overall outline and table of
contents of this RCP differs slightly from the guidance document for purposes of report flow and site

specific mine area components but all of the sections of the guidance document have been addressed.
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1.1 ALEXCO’S ACTIVITIES IN THE KHSD

Alexco and its subsidiaries undertake a variety of activities within the Keno Hill Silver District,
including care and maintenance, environmental monitoring and water treatment of historic adit
drainages, district closure planning and studies for the historic environmental liabilities, exploration
and development and production of ore deposits. These activities are authorized under a suite of
project approvals. Table 1-1 lists the relevant existing approvals.

Ongoing development and production of the Flame and Moth deposit and additional future ore
deposits will require amendments of the existing mine production Water Use Licence QZ09-092 and
Quartz Mining License QML-0009. Additional minor approvals will also be required. Coordination of
mining and care and maintenance activities will be determined through the Water Licencing and QML
processes. The Water Board will determine under which Water Use Licence activities will be included.

Table 1-1 Relevant KHSD Assessment and Regulatory Approvals

Purpose YESAA Approval Quartz Mining Act Approval Water Use Licence
Mine Project # 2009-0030, Quartz Mining Licence (QML- Type A Water Use Licence QZ12-053
Production 2011-0315, 2013-0161, 0009, expires 2025)* (amendment 1 of QZ09-092), expires 2020°
Decision Documents
Advanced Project # 2008-0039 Class 4 Mining Land Use Incorporated into QZ12-053°
Exploration Decision Document Approval (LQ00240, expires
2018)
Care & Project #2006-0293 N/A Type B Water Use Licence QZ12-057b°
Maintenance Decision Document

Notes: awww.emr.gov.yk.ca/mining/pdf/mml bk gml-0009.pdf

b http://www.yukonwaterboard.ca/WATERLINE/ ¢ " www.yukonwaterboard.ca/registers/quartz/QZ09-
092/Volume%204/10-1%20Water%20Use%20Licence.pdf

“ www.yukonwaterboard.ca/registers/quartz/QZ10-060/Licence.pdf

“ www.yukonwaterboard.ca/registers/quartz/qz08-082/amend 1.pdf

Closure and reclamation planning for the entire KHSD (District Closure Plan -Existing State of Mine
(ESM) Reclamation Plan) is currently being developed in accordance with the Amended and Restated
Subsidiary Agreement (ARSA) between Alexco and AANDC; once approved this plan will be
implemented.

1.2 PROJECT SCHEDULE

Active mining and milling operations are currently suspended at the Keno Hill Mine Operations. Table
1-2 summarizes the project schedule from its current status through the completion of the LOM plan.
A more detailed project schedule is included as Table 5-3.
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Table 1-2 Project Schedule

Year Summary of Main Project Activity

2014 Suspension of operations — site care and maintenance
Complete YESAB assessment for Flame and Moth mine

2015 Amend WUL QZ09-092 for milling of Flame and Moth ore
Amend QML-0009 for development and production of Flame and Moth deposit
Begin development of Flame and Moth underground decline

2016 Begin mining at Flame and Moth
Recommence operations at Bellekeno
Complete Bellekeno mine operations

2017 - 2022 Commence development at Lucky Queen

Continue mining at Flame and Moth and Lucky Queen

RCP-Revision 4
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2 RECLAMATION AND CLOSURE PLANNING

A significant responsibility of Alexco is to develop and implement a closure plan for the historic
environmental liabilities (District Closure Plan) associated with past mining practices in the Keno Hill
Silver District. This unique agreement and relationship between Alexco/AANDC/FNNND provides for
significant consultation and collaboration on closure objectives and final options for the development
of the District Closure Plan. The knowledge, science and consultation gained from development of the
District Closure Plan provides guidance for developing a Reclamation and Closure Plan for the
activities associated with Alexco’s modern Keno Hill Mine Operations.

Alexco recognizes the importance of developing an RCP for the Keno District Mine Operations that is
synchronized and integrated with the District Closure Plan that is currently being developed by the
company in conjunction with AANDC, Yukon Government and First Nation of Nacho Nyak Dun
(FNNND). Closure objectives, issues, and options are being developed by these four parties in a
thorough process that involves field investigations, pilot studies and test work to identify appropriate
closure options, supplemented by public/stakeholder consultation, in order to ensure that closure
measures with the best potential for success, as viewed by all stakeholders, are selected for
implementation.

Alexco acknowledges Yukon Government’s mandate and specifications for mine site closure and
reclamation. As such, Alexco has developed this RCP to address regulatory and government policy for
mine closure. In keeping with its high standards for environmental and social responsibility, Alexco
intends to implement environmentally sound and technically feasible decommissioning and
reclamation measures for the mining and milling operations included in this RCP. Closure planning
and implementation will be undertaken with appropriate environmental care while respecting local
laws, First Nations agreements, and the public interest and ensuring that the Company’s high
environmental standards are achieved. Necessary environmental protection measures have been
adopted in the development of this RCP to ensure that a healthy environment exists after closure.

The Mineral Resources Branch outlined requirements to be included in the RCP in a letter to Alexco
dated November 18t, 2009 (re: Bellekeno Mine Project QML-0009 - Plan Requirements), consistent
with the Yukon Mine Site and Reclamation Closure Policy Technical Guidelines. These guidelines also
provide direction on reclamation and closure objectives for key features of a mine.

In addition, principles and approaches for reclamation planning from the recently published
Reclamation and Closure Planning for Quartz Mining Projects Guidance Document (Yukon Government
August 2013) are incorporated into the RCP. To achieve its purpose, the guide has the following
objectives:

o Describing the context for mine closure planning in the Yukon, and the rationale for
requirements to submit RCPs and liability estimates;

e Describe the principles, philosophy and broad objectives for closure planning for Yukon
mining projects;

e Describe the information expectations for RCPs and liability estimates; and

o Identify key sources of additional guidance for preparing RCPs and liability estimates.

RCP-Revision 4 8
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The guidance document includes: methods for developing fundamental reclamation and closure
objectives, methods for conducting community and regulatory engagement, reclamation and closure
principles and principles for estimating liability.

2.1 COMPREHENSIVE COOPERATION AND BENEFITS AGREEMENT

Alexco and the First Nation of Nacho Nyak Dun have in place (signed June 2010) a Comprehensive
Cooperation and Benefits Agreement (CCBA).

The CCBA provides a modern, reasonable and fair platform upon which to maximize mutual benefits
from our relationship. Importantly, the CCBA both acknowledges the FNNND aboriginal rights and
title, and recognizes the legitimacy of our mining leases and grants and other property rights at Keno
Hill. Equally important, the CCBA also provides significant social and financial components, including
a drug and alcohol policy, regular business liaison meetings, a full time NND Liaison Officer,
scholarships, funding to hire consultants so they can participate in environmental permitting reviews
such as the RCP and more.

As aresult, FNNND is well informed about our applications, and their input is reflected in our project
proposals. This is the hallmark of effective voluntary consultation in action, helping us achieve timely
permitting of new projects; and through exposure to increasing opportunities brought about by our
operations as well as other mining activities in their Traditional Territory.

2.2 CONSULTATION AND ENGAGEMENT

Alexco conducts on going consultation and stakeholder engagement with respect to all of our activities
within the Keno Hill Silver District. Consultation and engagement is conducted in a variety of forms,
including;

e Community meetings (Whitehorse, Mayo, Keno City)

e FNNND Chief and Council meetings;

e Technical meetings with multiple stakeholders and consultants;
e Site tours;

e  Meetings with regulators

Often times, consultation and engagement will include a variety of topics and activities within the
KHSD, including permitting of new mines, development of the Keno District Closure Plan or general
updates.

2.3 PROGRESSIVE RECLAMATION

Progressive reclamation efforts will help reduce slope erosion through physical slope stabilization by
means of revegetation, enhancing ultimate reclamation success. Progressive reclamation will be
undertaken in a manner to ensure that the amount of work required at the end of the mine life to
achieve the closure objectives is minimized.

RCP-Revision 4 9
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Progressive reclamation limits the environmental liability and thus reduces the on-going risk carried
by the company through:

providing remediation to reduce or eliminate chemically hazardous material and sources of
chemical contamination and other wastes;

stabilizing potential sources of erosion and sediment release;

initiating slope stability measures to enable reclamation;

replanting and reseeding of disturbed areas no longer required for mine operations;
reducing the total area requiring reclamation at the end of mining; and

reducing closure security requirements as closure liability is reduced progressively.

Progressive reclamation activities will take place at every possible opportunity. Initially these
activities are limited to stockpiling surface overburden and soil materials for future use in stabilization
and revegetation of disturbed areas resulting from mine construction.

Initial progressive reclamation associated with the development and operation of the Bellekeno mine
and Keno District Mill has occurred in 2011-2014 and consists of the following activities:

Recontouring and revegetation of the slopes surrounding the Bellekeno mine portal;
Recontouring the organic growth media stockpiles located at the mill area;
Recontouring disturbed areas adjacent to the Dry Stack Tailing Facility (DSTF);

Recontouring and revegetation of the west side slope of the DSTF.

2.4 REVEGETATION

2.4.1 Cover Engineering Design Parameters

The use of growth media for revegetation will be prioritized in the following order:

1.

Sufficient growth media will be identified from existing borrow stockpiles in the DSTF and
Mill areas and left in place to construct a 0.25 meter soil cover over the DSTF.

Sufficient growth media will be identified and used to construct the soil /vegetative cover over
the waste rock disposal areas containing N-AML material. The volume of material that will be
required is yet to be determined as this material will be used for road and other construction
purposes insofar as possible over the life of the mine.

Sufficient growth media will be identified and used to construct the soil /vegetative cover over
the waste rock storage facilities, in the case that additional facilities are required after the
rehandling of P-AML to the underground. All P-AML WRSFs will be covered with growth
media, the volume of which will be determined upon design and construction of the facilities.

Growth media will be spread in those recontoured slopes that do not contain the necessary
fines content to promote successful revegetation.

The growth media if any that remains in stockpiles will be recontoured and revegetated.

RCP-Revision 4 10
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It is important to note that not all the growth media placement requires a loader and truck mode of
operation. Some of the growth media placement can be completed by dozer push alone.

2.4.2 Revegetation Design Characteristics

A revegetation research program will be carried out over the life of the mine to determine the seed mix
characteristics to be used in seeding and revegetating the covered waste rock dumps and DSTF. This
program will be commensurate with research investigations carried out for waste rock dumps under
District closure, and will also be sensitive to the desired level of infiltration prevention into mine
facilities. As a starting point, Alexco has used the experience and applicable results from the
reclamation and closure performance at the Brewery Creek Mine. The seed mixture recommended
for the leach pad at Brewery Creek was tailored around the objective of limiting infiltration by using
plant species that maximize water uptake through evapotranspiration and consisted of the following:

50% Violet Wheatgrass
20% Kentucky Bluegrass
20% Red Fescue

10% Alfalfa

This seed mix provides a denser growth and therefore results in a higher water uptake. The seed mix
used on the progressive reclamation of the DSTF over two periods consists of the following:

40% Violet Wheatgrass
13.5% Glaucous Bluegrass
23.5% Sheep Fescue

23% Rocky Mountain Fescue

The DSTF seed mix is consistent with the objective of slope stabilization and prevention of soil erosion
in the short-term, and returning the site in the longer-term to an environment that closely resembles
pre-mining conditions.

Appropriate diversions will be in place to meet erosion prevention objectives. Alexco’s revegetation
program includes resloping to 3H:1V, providing growth media material where it is necessary and
active fertilization and seeding.

Assessment of revegetation programs carried out as a part of the Keno Hill District closure will be
carried out to ensure that Bellekeno, Onek and Lucky Queen Production Unit Areas closure is
commensurate with the overall plan for the district. Progressive reclamation has taken place on the
DSTF and a summary report on the activities completed in 2012 are included in Appendix 9.

2.5 RECLAMATION RESEARCH

Reclamation research and field validation of reclamation designs (hereafter collectively referred to as
“research”) are an important part of the closure planning process. The results are used to support the
site specific refinement of closure measure designs implemented at sites during final closure. There
are currently a number of reclamation research and field validation programs underway as part of the
District Closure Plan that are co-funded and managed by Alexco. These current programs have direct
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application to the reclamation and closure of the Keno Hill Mine Operations and Alexco will continue
to utilize the research programs underway within the District Closure Plan for planning and
optimization of the Keno Hill Mining Operations RCP. The following reclamation research programs
are currently in progress and the results will be utilized for reclamation and closure planning of the
Keno Hill Mine Operations:

e progressive reclamation on the DSTF;
e cover system design and field trials;

e site revegetation field trials;

e Dbioreactor trials;

e natural attenuation studies; and

e in situ mine pool demonstration

Alexco will continue to pursue both new research and field validation programs of reclamation during
the ongoing update and optimization to the Keno Hill Mine Operations RCP. Details on any reclamation
research programs will be included in subsequent revisions to this RCP.

2.5.1 Progressive Reclamation DSTF

Progressive reclamation on the DSTF is ongoing with soil cover and revegetation completed in 2012
and 2014 in areas of the DSTF that have reached their final design footprint (Figure 2-1). Results of the
DSTF progressive reclamation provide important evidence that the cover and revegetation work
completed meet the closure objectives and criteria. Field observations of both cover integrity and the
success in establishing the initial vegetation growth support the design intent of the cover for erosion
control, as well as enhancing runoff and evapo-transpiration.
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Figure 2-1 DSTF Progressive Reclamation — September 2013

2.5.2 Cover System Design and Field Trials

The Cover Systems Field Trials is an ongoing research program that began in 2013. The program
consists of constructing vegetation plots and seeding/fertilizing followed by monitoring/maintenance
of the progress of the vegetation. The results of this program will have closure application in designing
suitable covers for any waste rock and tailings facilities in the RCP. The cover field trials consists of 12
cells (5 m x 5m).

With cover plots constructed, a scheduled maintenance program to retain the plots is ongoing
including instrumentation and logging, and monitoring activities such as water quality sampling of the
infiltration water, seasonal data downloads, and additional reporting.

Typically monitoring tasks include:

Regularly scheduled data capture;

Bi-annual water quality sampling of cover trial discharge (where possible);
Equipment and site inspection;

Field observations;

Vegetation monitoring (percent cover, and biodiversity).

Short growing seasons along with cool temperatures can inhibit successful establishment of
agronomic, non-native plant species limiting long term persistence of vegetation and sustainability of
vegetation on engineered covers. Collection and monitoring of above-ground biomass will determine
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if revegetation seed mixture or other agronomic adjustments are required to ensure that prescribed
performance objectives are being met. The program includes three years of monitoring cover and
vegetation performance. Sampling will take place at the end of the first growing season and repeated
again in years two and three. This schedule corresponds with the timing of the cover trials operation,
so that after the first summer of the cover trials, the first round of biomass sampling can take place.
This data will be collected in conjunction with the planned schedule, and the results will be available
for inclusion as an appendix in the annual reports.

Maintenance on the plots will be required periodically to ensure that proper data collection and cover
plots are not compromised. Typical maintenance activities will include:

e Inspection of the solar panel system;

e Seasonal repair/thawing of the tipping buckets due to ice/freezing damage;
e Replacing worn or damaged parts; and

e Repairing cover damage by animals, water/ice flow, etc.

The data collected throughout the program will be analyzed to determine the effectiveness of the
different covers at each location based in the year’s data for both the hydrological and vegetation trials.
This will include updating the infiltration modelling conducted during the design phase.

2.5.2.1 Cover Modelling

As part of the development of the ESM Reclamation Plan for the District, preliminary cover
performance modelling for WRSA cover options has been completed by O’Kane Consultants Inc. The
modelling report is attached as Appendix 5. The results of the cover modelling for the District Closure
Plan are applicable to the Keno District Mine Operations RCP and presented here for support of the
preliminary closure measures proposed. It should be noted, however, that the design basis for control
of infiltration on waste rock is different than would be required for a DSTF, where the dry stacked
tailings themselves provide the primary control on infiltration and seepage.

The DSTF cover is an additional control on infiltration, as well as providing erosion control and a
vegetated surface. The modelling approach shown in Appendix 5 will be applied to the DSTF over the
next two years as field data are available to quantify boundary conditions for this facility; this is not
critical to evaluating closure performance since the primary control on infiltration is the surface
configuration and the tailings permeability and unsaturated flow characteristics.

Four reclamation scenarios were evaluated and modeled namely, two cover system types as well as
two revegetation options of which one is a ‘do-nothing’ scenario (i.e. bare waste rock with no
revegetation effort). A description of the modelled scenarios is as follows:

Type 1a - Very Low Net Percolation Cover System: 0.3 m of compacted silty-clay material underlying a
1.0 m well-graded local soil layer. Surface re-graded to promote runoff, then revegetated with native
plants;

Type 1b - Lower Net Percolation Cover System: 0.3 m well-graded local soil layer as modelled for the
waste rock; this cover is comparable to the DSTF cover. The surface re-graded to promote runoff, then
revegetated with native plants;

Type 3 - Surface treatment to enhance revegetation: this include a range of surface preparation and
limited amendment to promote vegetation on the rock surface, ranging from direct seeding of waste

RCP-Revision 4 14



RECLAMATION AND CLOSURE PLAN

\.‘I KENO DISTRICT MINE OPERATIONS
KENO HiLL SILVER DISTRICT
REVISION 4 — JUNE 2015

A

rock to promote revegetation (assumes sufficient fines content to support plant growth). Scarifying

and contouring of surface to promote vegetation and enhance physical stability of landform is also
included.

Type 4 - Bare Waste Rock Surface: no cover system or site preparation.

Note the terms Type 1a, 1b etc were used for comparison purposes within the ESM Reclamation Plan
for difference surface treatments.

Figure 2-2 shows the different soil covers and surface treatment modelled.

Compacted
Silty-Clay

Waste
Rock

v = Rooting Depth

Figure 2-2 Cover Types Modelled

All modelling completed for this project used the computer modelling program VADOSE/WO9. The
estimated net percolation rates are summarized in Figure 2-3 for the scenarios modelled in the ESM
Reclamation Plan. It must be emphasized that the values provided in Figure 2-3 are averages; the
components of the water balance will vary greatly from year-to-year, and during any given year. For
example, run off (RO) averages 175 mm/yr for the Type 1a cover system at 1,000 masl, but ranges
from 40 to 360 mm/yr with most of the RO occurring during spring-melt.
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Figure 2-3 Annual Average net percolation rates estimated for range of reclamation scenarios,
elevations and slope aspects

2.5.3 Site Revegetation Field Trials

Terrestrial reclamation of mine sites requires an understanding of environmental conditions to
develop prescriptions that will have a better chance of success. To date, significant reclamation
research has been completed on the ecosystem mapping program at the former UKHM site to
understand successional, soil, and nutrient regimes, data collection on soil metals and metals uptake
by vegetation, seed collection workshops, biochar amendment trials in the valley tailings and biomass
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sampling while continuing to develop a clear understanding of successional relationships with
disturbed soils and metals uptake.

Additional research in revegetation will include the collection of native plant species seeds and
establishing propagules to be used for terrestrial reclamation of sites requiring revegetation. Native
plants species are desirable for reclamation efforts because they are adapted to local conditions and
suitable candidates for long-term restoration success. Given the complexity and varying degree of
degradation of disturbed areas, reclamation designs will be based on site specific needs. Seeds from a
total of seventeen different species were collected during the 2013 /14 season and germination trials
are currently being conducted for thirteen selected grasses and forbs. One hundred seeds per species
are being used for the germination trials which will also determine the amount of pure live seed of
each species. Depending on the species, seeds collected range from approximately one hundred to
several thousand. Ongoing germination trials will give insight as to which species have the highest
rates of germination and therefore desirable for future seed collection efforts. Working closely with
the FNNND on plant identification and seed collection training ensures there will be sufficient
propagules to cultivate in the field for future seed collection.

2.5.4 Bioreactor Trials

Alexco Environmental Group operated a test bioreactor at the Galkeno 900 mine site between October
2008 and May 2011. Bioreactor technology is considered a closure option for some adit drainage sites
in the Keno Hill Silver District (KHSD) and this closure pilot study has been performed to validate the
effectiveness of this treatment technology with special consideration of engineering a stable bioreactor
for the KHSD climate. In general, once sulphate reduction onset occurred after a commissioning period,
effective treatment (significant mass reduction averaging over 90% during operational periods, and
achieving discharge criteria at lower flow rates) was accomplished with a test flow rate range of 0.5-
1.0 litres per second (lps). The configuration of the bioreactor was suboptimal due to the very limited
footprint available near the Galkeno 900 adit, and the regulatory requirement to operate the bioreactor
upstream of the lime treatment system. However, the key objectives of the study were accomplished;
specifically sulphate reducing rates were determined across year-round operation, and it was
demonstrated that the sulphate bioreactor technology could achieve under some operational flow
rates discharge water quality standards as set under the existing water licence QZ06-074.

The primary failure mode of the bioreactor was failure of the pumping systems due to power outages,
which happened several times during the study, which led to freezing of the antisiphon valves and loss
of water by siphoning from the bioreactor. During the operational treatment phase at 0.5 lps, results
showed removal of close to 99.8% zinc was achieved (5-6 mg/L reduced to 0.011 mg/L). During the
operational treatment phase at 1.0 lps a maximum of 97.8% removal was occasionally achieved.
Additional information concerning other metals that have also been substantially removed in the
bioreactor at flow rates between 0.5 Ips and 1.0 Ips can be found in the detailed report on the operation
and performance of the Galkeno 900 bioreactor (Appendix 4). While zinc is the primary Constituent of
Concern (COC), the reduction of these other constituents will have beneficial effects in the reduction
of toxicity where elevated metals have a combined toxicity more than any one metal alone. Iron and
manganese, which had good removal during the recirculation phase (99% for both metals) showed a
dissolution and production from the bioreactor during the reduction onset and initial through flow
phases. Manganese currently passes through the reactor unchanged, while iron was slowly released
from the reactor. Conservative elements showed less than 10% change during passage through the
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bioreactor, including calcium, magnesium, silica, sodium and strontium, demonstrating that dilution
was not a significant factor causing metal removal in the reactor.

Mineralogical analysis was performed on materials removed from the bioreactor to identify minerals
and mineral phases that had been formed in the bioreactor. The purpose of this work was to strengthen
the conclusions about the ultimate fate of metals removed in the bioreactor, and to determine if the
inferences about removal mechanisms are confirmed when examining the solid phases formed. The
results showed that micron sized grains of ZnS were precipitated with a molar ratio of 1:1 indicating
bacteriological sphalerite (ZnS) was being formed. The sphalerite formed bands which were indicative
of biofilm deposition in successive layers. Some of the ZnS layers were immediately adjacent to or
surrounding layers of Fe and Mn oxide or hydroxide, which is consistent with the operational phases
of the bioreactor which initially had zinc removal coinciding with manganese and iron removal. When
the bioreactor became anaerobic the Mn and later Fe was partially mobilized but the Zn which was
removed with Mn and Fe became bacterially sequestered as ZnS. These results show that Zn removal
in carbon source-fed bioreactors is predominantly performed by microbial sulfate reduction,
producing predominantly a biofilm-enclosed ZnS phase.

The results of the Galkeno 900 bioreactor field program have direct correlation to the design and
operation of a bioreactor at Bellekeno upon closure. A detailed report on the Galkeno 900 bioreactor
trial is included as Appendix 4. The Galkeno 900 bioreactor is shown in Figure 2-4.

Figure 2-4 Galkeno 900 Bioreactor

2.5.5 Natural Attenuation Studies

Although natural attenuation of metals in native materials (peat and organics) is not a primary
treatment technology proposed in the RCP, information and knowledge from the effectiveness of
natural attenuation is important research that provides a better estimation and modelling of potential
environmental effects from perpetual discharges. Significant field and laboratory work has been
completed on the effectiveness of natural attenuation for removal of metals in effluent discharge. The
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bulk of this work has focused on metal removal observed in No Cash Creek, although mineralogical
characterization of metal precipitates in Husky SW and Silver King have also been performed. The
metal removal processes identified at No Cash Creek are also thought to occur at Husky SW and Silver
King.

Near the No Cash 500 adit, iron, manganese and zinc (oxyhydr)oxide minerals, notably ferrihydrite,
birnessite and (hydro)hetaerolite, precipitate out of adit discharge water quickly resulting in
significant dark orange sediment near the adit portal. These mineral reactions occur regardless of
hydrologic or seasonal variability. Zinc is present as authigenic Zn-bearing mineral phases
((hydro)hetaerolite, hydrozincite), or co-precipitated/sorbed on iron and manganese oxyhydroxides.
Cadmium is almost exclusively present as a sorption complex and although the sorbent could not be
directly elucidated, the strong correlation between Cd and Zn in the sediments suggests they have
similar mineralogical hosts (likely iron and manganese oxyhydroxides). Surficial sediments, as well as
buried sediments are of similar mineralogy and environmental stress testing of these sediments has
indicated that elevated temperatures, pH and lowered alkalinity do not significantly impact the
precipitate stability. A switch to reducing conditions in the stability testing did result in marked Zn and
Cd release to solution, however, the low organic carbon content in the adit reach/upper hydrologic
area effectively restricts the development of such conditions within the sediment column.
Furthermore, microbiological testing of these sediments indicated they had limited populations of
metal- and sulphate-reducing bacteria. Zinc and other metals continue to come out of solution along
the cascading reach of No Cash Creek as oxyhydroxide phases. Geochemical mechanisms continue
during hydrologic or seasonal variability.

As No Cash Creek transitions to its flatter, lower energy bog reach, similar geochemical reactions
continue to sequester metals from solution, however, the transition to a higher organic carbon content
in stream and surrounding soil horizons results in increased microbial activity and provides additional
potential metals attenuation through sulphate reduction and metal-sulphide precipitation (e.g.
sphalerite). Small (1 - 3 pm diameter) sphalerite granules have been identified in association with
organic material in sediment thin sections and also in the peat itself. The increase in organic material
(peat, wood, grasses, etc) also serve as important potential nucleation sites and micro-environments
for supporting manganese and iron mineral precipitation reactions. Column experiments indicated
that the peat material that underlies the lower reach of No Cash Creek and which is found throughout
the District (including beneath the Valley Tailings and DSTF) is a highly effective sorbent, both in
saturated and unsaturated conditions. It removed 99% of zinc and 94% of cadmium from 54 pore
volumes of water pumped through peat-filled columns. As such, the peat bog may be viewed as a
polishing step to the initial massive metals removal further upstream, adding redundancy to the
natural attenuation process. Seasonal and hydrologic variability do not adversely affect the metals
attenuation in this reach. Carbon accumulation in the bog is robust and consistent with observations
from other comparable bogs, with carbon generation being more than sufficient for sustainable
attenuation of all zinc generated from the No Cash Adit.

The natural attenuation studies performed to date have been synthesized into a summary report as
part of the District closure program (Interralogic, 2013).
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2.5.6 In Situ Mine Pool Treatment Demonstration

A site specific large scale technology demonstration project commenced in August 2014 to evaluate
the suitability of in situ treatment mine pool treatment technology at the Silver King mine. Although
the Silver King mine is not subject to the Keno Hill Mine Operations RCP, the results of this test are
directly relevant for developing the design criteria for implementation at Bellekeno. A summary report
on the Silver King treatment results is included in Appendix 3.

The SK mine pool was dewatered via a borehole that accessed the SK 100 decline so that water no
longer flowed from the SK 100 adit. A recirculation system was then set up where a fraction of the
pumped groundwater was returned to the mine pool by either injection into a second borehole that
accessed a different portion of the flooded subsurface mine workings, or injection into the SK pit and
allowed to infiltrate into the workings below. Molasses and salt tracer were continuously titrated into
the re-injected water to provide dissolved organic carbon (DOC) for indigenous microorganisms in the
mine pool and help establish the residence time of the “active” mine pool, respectively.

Salt tracer and DOC breakthrough occurred within 10 days of injection and was showing signs of
stabilization 5 to 6 weeks after constant injection was started, however, the molasses and tracer
injection was suspended to conserve supply before this stabilization could be confirmed. Within a
month of the start of DOC delivery to the mine pool, microbial iron-reducing conditions started to
develop as evidenced by elevated iron levels and a declining oxidation-reduction potential (ORP) in
the mine pool water. Arsenic concentrations also increased concomitantly with iron as arsenic was
released from iron oxyhydroxide mineral hosts as they dissolved under the iron-reducing conditions.
A near simultaneous sharp decline in the ORP and sulphate concentrations suggested that the target
sulphate-reducing conditions were becoming established in early March, approximately 11 weeks
after molasses injection first began. This was associated with a drop in the zinc and cadmium
concentration in the mine pool water, which exhibited 70% and >96% removal, respectively. This was
likely due to the reaction of these metals with the sulphide produced during sulphate-reduction to
form insoluble zinc and cadmium sulphide phases which scavenged zinc and cadmium from solution
and coated the walls of the mine workings. Similar declines in the concentrations of copper, lead and
thallium were observed at this time, supporting the establishment of sulphate-reducing conditions
since these elements are known to easily form insoluble metal sulphide phases.

Dissolved cadmium has been below the limit of detection for the past two sampling events (early
March), whereas total and dissolved zinc levels are now below the effluent quality standard for
discharge to the environment. It is expected that zinc concentrations will continue to decline under the
sulphate-reducing conditions. The in situ treatment program is continuing into FY 2015/16 and
monitoring data will continue to be collected to determine the efficacy of this treatment regime.

2.6 DATA COLLECTION PROGRAMS AND DEVELOPMENT OF DESIGN PARAMETERS

Data collection programs are currently underway at the Keno Hill District to assist in delineating site
conditions and defining design parameters for closure measures. These data include:

e Surface water quality and hydrology,
e Groundwater quality and hydrology,
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e  Waste rock geochemistry,
e Tailings chemistry,

e Meteorology,

e Sediment quality; and

e Benthic community health

Numerous studies have been completed on the vast quantity of data that has been collected under the
data collection programs. Of them, many have been carried out in an effort to support closure of the
Keno Hill District (the former United Keno Hill Mines). Much of this work can be carried over to support
operation and closure of the Keno Hill Mine Operations. Moreover, much of the data that has been
collected will be reassessed separately to define design parameters.

Data collected to-date as a part of both baseline and production monitoring programs has been
compiled and is presented in Appendix 1.
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3 CLOSURE OBIJECTIVES AND DESIGN CRITERIA

Yukon Government EMR has developed a schedule which details specific objectives for the RCP to
achieve in closure. The objectives of that schedule are reproduced here and referenced according to
where in the RCP they are adhered to (Table 3-1). A schedule outlining requirements for terrestrial

performance standards has also been developed and is summarized in Table 3-2.

Closure objectives can be considered in terms of the following key areas:

a. (geo)chemical stability;

b. water quality;

c. physical stability; and,

d. land use, aesthetics and public health and safety.

Closure principles and objectives work to ensure both physical stability and chemical stability of the
site in the long term and are reflective of the guidelines derived from YG’s Reclamation and Closure
Policy. The effectiveness of closure measures implemented from this RCP will be the subject of review
by regulatory agencies and under the Quartz Mining Act, the company would be able to apply for a
certificate of closure from the Yukon Government once there is agreement with their effectiveness. The

following primary closure objectives were emphasized during the development of this plan.

1 Protect Public and Worker Health and Safety

2 Protect and Restore the Environment by:

L.
il.

1il.

vi.

S U1 A~ W

incorporating progressive reclamation where possible;
providing slope stabilization and erosion control on linear and non-linear disturbances;

ensuring long-term chemical stability of the N-AML waste rock disposal areas and
components constructed from waste rock to minimize effects to downstream aquatic
resources;

ensuring the long term chemical stability of materials placed into the dry stack tailings
facility;

ensuring the long-term physical stability of key structures such as the dry stack tailings
facility, Bellekeno, Onek 990 and Lucky Queen portals, P-AML waste rock storage
facilities, and access roads; and

conducting post closure monitoring of the site and adaptive management to assess
effectiveness of closure measures for the long term;

Ensure Land Use Commensurate with Surrounding Lands
Ensure Meaningful Participation of the FNNND
Ensure Cost Effectiveness

Realize a Walk-away Closure Scenario
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Table 3-1 EMR RCP Requirements Reference List

Closure Plan Requirement

Document Location

(a) A statement of the objectives to be achieved as a result of reclamation and closure of the site;

Section 3.1

(b) an analysis of the measures required to be implemented to ensure the ongoing physical and chemical stability of the site;

Bellekeno Mine (Section 7.1.2)

Onek Mine (Section 7.1.4)

Lucky Queen Mine (Section 7.1.5)
Waste Rock (Section 7.3)

Roads (Section 7.7)

Camp (Section 7.5.6)

Mill and Infrastructure (Section 7.5.5)
Dry Stack Tailings Facility (Section 7.2)

(c) a description of how the Licensee will meet the performance standards set out in Schedule 1 (attached to this letter) unless other standards are agreed to in writing by the Chief in advance of submission of the plan;

Table 3-2

(d) target indicators to ensure that reclamation objectives have been met;

Section 13.0 of Monitoring and Surveillance Plan

(e) engineered (stamped or sealed) designs for the closure of all engineered structures, works, and installations associated with the Undertaking, including embankments and other containment structures, dry stack tailings facility, spillways,
diversion ditches, waste rock and overburden dumps, the Lightning Creek bypass road and any other roads at the site, and ore stockpiles

Section 7 and appendices

(f) a program and implementation schedule for the removal of all infrastructure at the site, including the mill and all infrastructure, camp and roads

Section 7.5

(g) a program and implementation schedule for ensuring the long term stability and closure of the dry stack tailings facility and waste rock storage facilities

Dry Stack Tailings Facility (Section 7.2)
Waste Rock Storage Areas (Sections 7.3)

(h) a program and implementation schedule for progressive reclamation to be carried out during development and production

Section 6.1

(i) a program for revegetation of disturbed areas, including a description of how soils will be tested for quality and quantity of nutrients and organic matter to support plant growth and a description of the seed mix to be utilized;

Section 6.2

(j) details of the covers (if any) to be placed over the non acid generating or metal leaching and the potentially acid generating or metal leaching waste rock storage facilities and dry stack tailings facility;

Section 6.3

(k) a monitoring and maintenance program and implementation schedule to obtain surface and hydrogeological information adequate to verify that the reclamation objectives and discharge requirements applicable for all engineered structures,
works and installations are met at closure and post-closure;

Closure Monitoring and Maintenance (Section 8.3)
Adaptive Management( Section 8.2)

(1) a cost estimate to implement the plan, including a cost estimate for post closure monitoring, inspections, interim care and maintenance; Section 10
(m)details respecting maintenance of security at the site, including any requirements for continuous care by an on-site caretaker, during reclamation and closure and postclosure; Section 8

(n) updates on the collection and interpretation of hydrogeological information, related geochemical effects and water discharge from the mine; Section 7.1.2
(o)a progrz‘am and implementation schedule for determining the effects on the receiving environment during closure and post-closure, including details of monitoring of geochemical and physical stability of all facilities at the Site and other matters Section 7.2
as appropriate;

(p) description of the quantity and quality of available organic material and borrow material stockpiles for use in reclamation; Section 6.3
(q) list of equipment required to be on-site to ensure that the Licensee can provide an adequate response to an unexpected water flow or level, a spill or a release of a hazardous substance; Section 8

(r) details of how technological developments and best management practices will be incorporated into the plan over time; Section 6.4
(s) details respecting management of a temporary closure, including the following: Section 9

(i) how the Licensee will secure the site during a temporary closure and ensure that all engineered structures, works and installations remain stable; Section 9.1
(ii) how all engineered structures, works, and installations required to resume mining, milling, hauling and waste treatment will be maintained in good order on the site during a temporary closure; Section 9.2
(iii) how the various roads under the control of the Licensee at the site will be monitored and controlled to prevent public use where appropriate and ensure public safety; Section 9.1
(iv) a list equipment required to be on-site ensure that any unexpected water flows or levels or other contingencies are properly managed by the Licensee to protect the environment and human safety; Section 7.1.2

(vi) monitoring and reporting schedules for ensuring the geochemical and physical stability of all engineered structures, works, and installations associated with the Undertaking, and

Sections 6.0; 7.0; 8.0 and 9.0

(vii) a cost estimate to implement (i) to (vi), as well as any other activities to be undertaken for a temporary closure of five years.

Section 9
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Table 3-2 Schedule 1 Requirements for Terrestrial Performance Standards

Technical S
Ly Theme Closure Objective Document Reference
Guideline #
) . . ) . . . . Existing water treatment ponds will be decommissioned and reclaimed (see Section 7.4 for the Bellekeno Mine
Water Retention and Sediment Control Ensure decommissioning of water retention and sediment control structures, and their appurtenances, in such a way that drainage & - P . . . (
T-01 Structures at. and adiacent to the site. is stable in the long term water treatment facility; Section 7.5.5 for the Mill Pond; Section 7.5.1 for Bellekeno East water storage ponds;
! ) ! g ) Section 7.5.2 for Onek water storage ponds; Section 7.5.3 for Lucky Queen water storage ponds.
Restore watercourses to meet current water management objectives (in accordance with the approved reclamation and closure . - o
T-02 Watercourses plan) & I ( PP Watercourses have not been physically altered by mining activities
Prevent contamination of receiving environments. Following decommissioning, water quality must consistently meet the A bioreactor will be installed in the current water treatment ponds at the Bellekeno Mine for treatment of mine
T-03 Water Quality requirements of applicable territorial and federal legislation. Recognition will be given to background levels of substances occurring | discharge (see Section 7.4.2.3). If monitoring indicates seepage from the DTSF requires treatment, a bioreactor
prior to start of operations will be installed.
. I Prevent exposure to and mobilization of substances that pose a risk to human health and the environment through physical and .
T-04 Site Contamination . . Section 7
chemical stability
P-AML and AML waste rock is being stored in a temporary lined facility during operations, and will be rehandled
. . . . back to the underground below the long-term static water level of the mine at closure. Additional permanent PAML
T-05 Potential Acid Rock Drainage Walk-away solution s g. g . . . . X P .
storage facilities will be constructed according to approved engineering designs, if necessary (see Section
7.3)
- . . - o . The DSTF will be constructed in a manner that is physically stable and covered with a water shedding cover at closure to
T-06 Tailings Management Ensure physical and chemical stability in the long term and eliminate the need for active treatment L . . Py . Y 8
prevent infiltration and promote vegetation (see Section 7.2)
. N A rock pile will be constructed to close access to the Bellekeno East Adit (Section 7.1.2), Onek 990 adit (Section
. . Meet water quality objectives . . . . R }
Underground Workings and Openings to . . . . - 7.1.4) and Flame & Moth adit (Section 7.1.6); an adit bulkhead will be installed at the Bellekeno 625 Adit and
T-07 Except for authorized access, prevent inadvertent or intentional underground access that may be a hazard to humans and wildlife . . . . .
Surface Prevent subsidence or chanees in the topography that mav result in a hazard to humans or wildlife Lucky Queen Adit to prevent access and provide the ability to manage water discharge (Sections 7.1.5 and
g pography Y 7.1.6); an engineered cap will be placed at the 200 Level Vent Raise (Section 7.1.3)
T-08 Terrain Hazards Terrain hazards at the site should be no more significant hazard to people and wildlife than is present in the surrounding vicinity Section 7
. . Rock piles and dumps must be physically and chemically stable in the long term to prevent erosion, subsidence or collapse, and . . . - .
T-09 Mine Rock Piles P P phy .y v . J P P Waste Rock will be stored in approved, engineered facilities and covered and revegetated at closure (see Section 7.3)
such that dump runoff and surface drainage meet legal requirements
Protect public safety. In decommissioning linear infrastructure, enable pre-mining human and wildlife utilization of the area. If Road decommissioning will occur in a manner commensurate with EMR's Yukon Mine Site and Reclamation Closure Policy
T-10 Roads and Other Access R s . . s . . R
however, an alternative future land use is identified, alternative objectives may be identified (see Section 7.7.1)
Physical stability such that upon closure, slopes, excavations and other disturbed lands are in a condition that will limit the
T-11 Erosion Control incidence of soil erosion, slumping and other instabilities that are likely to impede revegetation of a reclaimed site, pose a threat to Slopes will be regraded to at least 2.5H:1V or better, for physical stability
public safety, lead to wildlife mortality or cause excessive sediment loads to enter nearby water bodies
112 Re-vegetation Ensure physical stability and prevent a temporary loss of wildlife habitat utilization from becoming permanent by re-establishing a Revegetation will occur in a manner that meets or exceeds EMR's Yukon Mine Site and Reclamation Closure Policy (see
& vegetative mat (food source, hide, etc.) leading to self-sustaining natural revegetation Section 2.4)
. Ensure physical stability and to remove potential threats to public health and safety, including identification and removal of hazards | All infrastructural buildings and equipment will be removed and transported offsite for salvage at the end of
T-13 Mine Infrastructure . L .
and hazardous materials mine life (see Section 7.5)
. - Ensure public health and safety and protection of the environment in the event of a temporary closure and to manage risks .
T-15 Temporary Closure Site Conditions . P . . y P . P ¥ g Section 6
associated with potential abandonment of the site
. . Ensure post-closure access to geological information obtained both leading up to and during mineral development and production .
T-16 Geological Values and Heritage ata mirf)e site g J gup J P P Not applicable
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3.1 INTEGRATION WITH DISTRICT-WIDE CLOSURE PLANNING

Closure Objectives that were developed with and agreed to by Alexco/ERDC, Canada (AANDC), FNNND,
and Yukon to guide the development of the District Closure Plan are further presented in this section.
These objectives will guide the selection of preferred closure options and the implementation of the
final District Closure Plan. The first version of the ESM Reclamation Plan was submitted to AANDC in
March 2015. The intent of the Keno District Mine Operations RCP is to ensure that the site-specific
objectives are aligned with District Closure Plan objectives. There are six primary objectives that have
been finalized to guide the District Closure Plan, which have a number of sub-objectives that are
intended to help define how the specific primary objective they relate to will be achieved.

1 Protect Public and Worker Health and Safety

i.  Prevent, minimize or mitigate any adverse effects on the health and safety of people
using the land and water.

ii. Prevent, minimize or mitigate any adverse effects on the health and safety of people
working at the site.

2 Protect and Restore the Environment
i.  Prevent, minimize or mitigate adverse effects on the aquatic environment.
ii.  Prevent, minimize or mitigate adverse effects on the terrestrial environment.
3 Restore Mine Site to a State that Supports Community and Traditional Land Uses
i.  Minimize access restrictions.
ii.  Reclaim disturbed areas to support future community and traditional land use.
iii.  Preserve identified historical resources.
4 Maximize First Nation, Local, and Yukon Socio-economic Benefits

i.  Maximize training, capacity building, and employment and business opportunities for
First Nation citizens.

ii. Maximize training, capacity building, and employment and business opportunities for
local residents and Yukoners.

5 Minimize Project Related Liability and Risk
i.  Minimize risks associated with project implementation.
ii. Minimize post-closure residual liabilities.
iii. ~ Minimize post-closure risks.
6 Minimize Cost
i.  Minimize project implementation costs.

ii. ~ Minimize post-closure operations and maintenance costs.
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3.2 CLOSURE AND DESIGN CRITERIA

Reclamation completion criteria will be used to assess the final reclamation obligations for the Keno
District Mine Operations closure. These criteria will establish benchmarks to be used in determining
when decommissioning, reclamation and monitoring programs have been completed and passive
management has been implemented and maintained. The three stages of reclamation used to reach
closure criteria are:

1. Decommissioning - removal of structures and creation of safe geotechnical structures,
removal of contaminants, implementation of water management/treatment facilities and
recountouring/revegetation.

2. Rehabilitation - the return of the disturbed site to a form and productivity level that is
consistent with the closure objectives. Water management/treatment facilities are in place
and operational, revegetation is complete and post closure maintenance and monitoring is
underway.

3. Completion Criteria Conformance - monitoring and demonstration of establishment of
sustainable reclamation features.

3.3 SITE CONDITIONS FOR COMPLETION CRITERIA

Completion criteria presented for the Keno District Mine Operations ensure that the closure measures
meet overall objectives of mine site reclamation. The objectives of the completion criteria can be
considered under the following three site conditions: physical stability, chemical stability, and
biological stability.

3.3.1 Physical Stability

Physical stability is ensured by protecting the surface against wind and water erosion, providing for
surface drainage, minimizing hazardous conditions, and contouring the surface to meet land capability
objectives. Physical structures such as underground openings, sedimentation and treatment ponds,
spillways, surface openings and waste rock storage areas will meet the following requirements:

e Be physically stable and designed in accordance with acceptable design criteria;

e Pose minimal hazard to the public and wildlife health and safety as a result of failure or
physical deterioration;

e Continue to perform the function for which they were designed; and

e Have stable land surfaces with minimal surface erosion.

3.3.2 Chemical Stability

The reclaimed mine sites within the Keno Hill District will be chemically stable. This means surface
waters and groundwater will be protected against significant adverse environmental effects resulting
from discharges. In addition, discharges will not endanger public and wildlife health and safety, nor
result in unacceptable deterioration of environmental resources.
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Aspects to be monitored closely will include short-term and long-term changes in underground mine
pool water quality seepage and runoff from the DSTF and waste rock storage areas and the chemistry
of surface water draining from the site. Potential effects due to any acid rock drainage via surface or
ground water will be mitigated. The success of physical reclamation will influence chemical and
physical stability.

3.3.3 Biological Stability

The biological stability of the closed sites and potential effects on the surrounding environment are
closely related to methods of reclamation, the end land use, and the physical and chemical
characteristics of the site. Biological stability to vegetation and wildlife habitats is reached when these
habitats are stable, self-sustaining, and productive, and meet the closure objectives.

3.4 COMPLETION CRITERIA FOR MINE AREA COMPONENTS

Each of the Mine Area Components will reach their completion criteria at varying times in the
operations and post-mining period, but all will follow the same three stages of reclamation in
systematic order. In addition, adjustments to the reclamation schedule will be expected due to
modifications made from new innovations in reclamation practices, seasonal climate variability
and/or geotechnical setbacks. Table 3-3 provides a general overview of each Mine Area Component
and the site conditions associated with meeting completion criteria.
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Table 3-3 Keno Hill Mining Operations Reclamation Units Completion Criteria

Reclamation Units

Completion Criteria Conditions

Physical Stability Requirements

Chemical Stability Requirements

Biological Stability Requirements

Underground Mines

Bellekeno

Onek

Lucky Queen

Flame and Moth

Salvageable equipment removed. All
other equipment cleaned of
hydrocarbons.

Infilling of underground stopes with P-
AML waste rock and tailings material

Mine openings stabilized, barricaded
and free-flowing with respect to water,
where applicable

All chemicals and contaminants
remediated or removed

N/A

Waste Rock Storage Facil

es

Bellekeno Benched N-AML WRSF
Bellekeno Temporary P-AML Facility
Onek Permanent P-AML Facility
Lucky Queen P-AML Facility

Flame and Moth Temporary P-AML Facility

Stable slopes
WRSFs covered where applicable

No significant wind or water erosion

No ARD or metal leachate seepage
concerns

Safe wildlifeaccess

Water Management Structures

Treatment Facility Settling Ponds

Mill Process Pond

All impediments to normal hydrologic
conditions broken down to re-establish
hydrologic flow

BK 625 ponds converted to
geotechnically-stable bioreactors; mill
pond liner removed and stable

All chemicals and contaminants
remediated or removed

Safe ingress/egress for wildlife

Water Diversion Structures

DSTF diversion berms

No significant erosion along channel
banks and banks of dam structures

Permanent, stable channel for Bellekeno
625 ongoing discharge from bioreactor
decant pipe to Lightning Creek

All chemicals and contaminants
removed

Sedimentation Pond

No exposed sedimentation areas

No significant wind erosion

Effluent quality requirements as required
by the Water License

Mill Site

Mill Building

Mill Office and Dry
Electrical Substation
Crushing Plant

Fine Ore Stockpile
Crusher MCC

Assay Lab

Mill Motor Control Centre
Fresh Water Tank
Diesel Storage Tanks
Propane Tank

Mill Wastes

Buried Infrastructure

All infrastructure disassembled and
removed

Infrastructure supports and foundations
removed or buried and berms broken
down

Al processing ch c

and ore stockpiles removed

vegetation cover

Dry Stack Tailings Facility

DSTF Phase 1

DSTF Phase Il

DSTF covered with an evapo-tranpirative
cover and vegetation

No significant erosion or infiltration

Tailings ly stable

Any seepage reporting to Christal Creek
watershed will not exhibit an adverse
(measureable?) impact

Wildlife access

Bridges and Culverts

Lightning Creek Bridge (Keno City Bypass
Road)

Lightning Creek Bridge (Onek 990)

Culverts

Stream and cut banks are stable and
have no significant erosion

Lightning Creek bridge is removed

All chemicals and contaminants
remediated or removed

Flat Creek Camp

Camp downsized to pre-production level

Areas where camp buildings have been
removed stable with no significant wind
or water erosion

All chemical spills and contaminants
remediated or removed

Sustainable vegetation cover

Linear Disturbances

Roads

Transmission Lines

No significant erosion along road banks
and areas where culverts have been
removed

All chemical spills and contaminants
remediated or removed

Sustainable vegetation cover
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4 ENVIRONMENTAL AND SOCIO-ECONOMIC DESCRIPTION

The Keno Hill Mine Operations are within the traditional territory of the First Nation of Nacho Nyak
Dun (FNNND) and near the communities of Keno City and Mayo. The area has been shaped by mineral
development over the past hundred years. Silver and lead ore deposits were discovered on Keno Hill
in the early 1900s and the area has since seen fluctuating levels of ongoing quartz and placer mining
and exploration. Today, the area supports not only mineral development, but also tourism, recreation,
traditional pursuits, as well as the local people.

Table 4-1 summarizes existing environmental conditions in the Keno Hill Mine Operations project
area. The Keno Hill Silver District lies within the Yukon Plateau - North Ecoregion, just south of the
Wernecke Mountains. The terrain consists of concordant, rolling, upland areas separated by wide
valleys. Alpine mountain peaks extend above the uplands locally. Many valleys include peatlands,
palsas, fens and meadows of sedge tussocks. Upper slopes may be covered with scree material, with
treeline occurring at 1,350 to 1,500 m. The area has been influenced by the latest glaciation but shows
more subtle evidence of an earlier event as well.

Table 4-1 Keno Hill Silver District Environmental Setting Summary

Drainage Region Stewart River drainage region

Significant Watersheds McQuesten River, Lightning Creek and Stewart River Watershed, Mayo River

Ecoregion Yukon Plateau (North)

Study Area Elevation 900-1350 m asl (Above Sea Level)

Vegetation Communities Northern boreal forests occupy lower slopes and valley bottom; spruce, pine and alder; grasses

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

Wildlife Species Moose, grizzly and black bear, caribou, beaver, wolf, lynx, marten, wolverine, western tanager,
magnolia warbler, white-throated sparrow, bald eagle, furbearers and small animals.
Committee on the Status of Endangered Wildlife in Canada (COSEWIC) listed species include:
Common Nighthawk (Threatened); Rusty Blackbird and Olive-Sided Flycatcher (Special Concern).

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

4.1 CLIMATE

The Keno Hill Silver District and central Yukon climate is characterized by a subarctic continental
climate with cold winters and warm summers. Average temperatures in the winter are between -15
and -20 degrees Celcius (°C) but can reach -60°C. The summers are moderately warm with average
temperatures in July around 15°C. Mine and mill operations can be carried out year round.

Because of its northern latitude, winter days are short with the sun low on the horizon such that north
facing slopes can experience ten weeks without direct sunlight around the winter solstice. Conversely,
summer days are very long, especially in early summer around the summer solstice. Annual
precipitation averages 28 centimetres (cm); half of this amount falls as snow, which starts to
accumulate in October and remains into May or June.
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Meteorological data is collected at a meteorological station located adjacent to the District Mill and
DSTF (at an elevation of 935 masl). The sensors on this station include air temperature, relative

humidity, rainfall, pyranometer, and wind speed and direction. Table 4-2 summarizes data collected
to date at the Keno District Mill.

RCP-Revision 4 30



\J

oSS

PRELIMINARY RECLAMATION AND CLOSURE PLAN
KENO DISTRICT MINE OPERATIONS
KENO HILL SILVER DISTRICT
REVISION 3 — OCTOBER 2014

Table 4-2 Monthly Statistics for the Keno District Mill Meteorological Station

Average Extreme Average
Extreme Average Average Extreme ) . Average X Total Evapo-
) | Average . . Relative Total Rain ) Maximum Solar L

Month Maximum | Maximum Minimum Minimum . Wind Speed i L. transpiration

Temp (2C)  Temp (2C) Temp (2C) Temp (2C) Temp (2C) Humidity (mm) (m/s) Wind Speed Radiation (mm)

(%) (m/s) (W/m?)

Jun-11 24.72 18.59 11.96 6.30 -2.56 n/a n/a 1.35 9.14 n/a n/a
Jul-11 25.67 18.50 12.91 8.00 5.09 n/a n/a 1.15 8.02 n/a n/a
Aug-11 22.32 15.58 9.78 5.37 1.93 n/a n/a 1.18 9.15 n/a n/a
Sep-11 17.97 11.29 6.07 1.85 -2.47 n/a n/a 1.43 11.36 n/a n/a
Oct-11 7.20 0.20 -2.74 -5.41 -9.84 n/a 2.60° 0.94 13.12 n/a n/a
Nov-11 -4.23 -16.79 -19.54 -22.47 -34.99 n/a 0.00 0.58 12.05 n/a n/a
Jan-12 -0.96 -19.10 -23.13 -26.79 -37.32 n/a 0.00 n/a n/a
Feb-12 2.77 -6.77 -10.00 -13.07 -26.78 n/a 0.10* n/a n/a
Mar-12 5.33 -7.69 -13.37 -18.00 -27.80 n/a 0.00 n/a n/a
Apr-12 9.69 6.13 0.96 -3.87 -15.92 n/a 0.60* 1.37 10.27 n/a n/a
May-12 17.78 10.73 6.31 1.91 -3.47 18.30 1.78 10.60 n/a n/a
Jun-12 27.62 18.41 13.46 8.29 4.42 56.35 21.70 1.44 10.26 n/a n/a
Jul-12 25.14 18.07 12.75 7.73 1.64 69.26 85.80 1.36 12.99 n/a n/a
Aug-12 21.72 16.31 11.25 6.56 -0.89 67.79 47.00 1.62 9.41 n/a n/a
Sep-12 20.24 10.33 5.90 2.08 -5.22 69.51 36.40 1.84 14.27 n/a n/a
Oct-12 7.60 -3.95 -7.35 -10.32 -20.62 79.54 7.60 1.13 10.37 n/a n/a
Nov-12 -8.98 -19.55 -21.90 -24.32 -33.36 81.43 0.00 0.94 9.36 n/a n/a
Dec-12 -3.36 -21.30 -23.44 -25.58 -36.32 81.34 0.00
Jan-13 -1.59 -17.06 -20.01 -23.08 -41.48 82.92 0.00 1.06 0.81
Feb-13 1.54 -9.10 -12.52 -15.46 -23.74 88.36 0.30¢ 10.26 1.27
Mar-13 3.26 -7.52 -13.16 -17.99 -29.96 64.08 3.90 1.59 12.47 95.82 6.33
Apr-13 6.07 -2.76 -7.94 -13.69 -25.07 54.50 8.20 2.44 12.93 190.02 14.48
May-13 23.31 10.20 5.27 0.23 -9.46 61.83 39.60 1.77 11.76 215.44 21.70
Jun-13 30.51 19.97 14.27 8.30 1.84 58.72 57.30 1.82 12.87 234.69 29.79
Jul-13 24.93 19.40 14.01 8.60 2.25 62.67 46.90 1.75 16.14 211.00 27.10
Aug-13 27.34 18.54 12.98 8.01 -0.38 66.30 51.90 1.49 11.05 156.25 21.38
Sep-13 16.11 9.69 5.81 2.26 -3.74 77.52 59.70 1.54 10.99 79.69 10.88
Oct-13 8.25 1.61 -1.32 -4.21 -10.10 86.75 44.60 1.11 11.62 35.75 4.26
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Average Extreme Average
Extreme Average Average Extreme ) . Average ) Total Evapo-
i . Average L. L. Relative Total Rain . Maximum Solar L.
Month Maximum | Maximum Minimum Minimum . Wind Speed ) L. transpiration
Temp (2C) | Temp (2C) Temp (2C) Temp (2C) | Temp (2C) Humidity (mm) (m/s) Wind Speed Radiation (mm)
(%) (m/s) (W/m2)
NOV-13 0.18 -13.41 -16.68 -20.08 -37.96 84.26 10.60 4.93
Dec-13 -1.73 -21.23 -23.91 -26.70 -35.29 78.77 4.90 0.57
Jan-14 3.74 -9.33 -12.16 -15.10 -32.22 89.44 24.9 2.42
Feb-14 -1.93 -15.25 -19.40 -23.02 -33.55 75.20 2.9 0.87 10.85 31.34 1.99
Mar-14 4.57 -5.31 -11.29 -16.16 -26.79 54.77 0.7 1.57 11.98 115.54 9.17
Apr-14 10.93 4.09 -0.96 -5.78 -17.33 57.54 5.1 1.64 12.05 171.28 15.77
May-14 21.30 12.70 7.64 2.03 -3.03 52.18 12.8 2.09 19.21 217.91 29.81
Jun-14 24.93 16.21 11.39 5.95 -0.13 56.14 40.4 1.78 10.43 217.90 28.58
Jul-14 23.44 18.49 13.68 8.73 -0.04 65.01 31.0 1.63 13.38 187.31 23.84
Aug-14 22.09 15.57 10.87 6.93 0.06 74.59 67.7 1.44 11.85 139.84 15.72
Sep-14 17.70 8.76 4.28 0.49 -6.74 70.54 36.4 1.37 11.32 93.38 11.56
Oct-14 7.47 -0.91 -3.79 -6.33 -15.42 88.21 15.7 1.24 12.80 24.83 3.39
Nov-14 -2.21 -12.15 -14.34 -16.59 -30.16 88.64 1.40 0.59 6.27 3.12 0.60
Dec-14 -0.09 -11.05 -13.67 -16.31 -26.66 89.06 1.40° 0.51 8.87 0.33 0.40
Jan-15 -0.34 -13.74 -16.50 -16.50 -34.86 85.85 1.9 0.49 5.488 1.30 0.431
Feb-15 2.87 -12.95 -15.93 -15.93 -39.39 84.95 12.7 0.75 10.36 9.06 0.859
Mar-15 5.54 -4.76 -9.83 -9.83 -28.70 70.52 4.1 1.45 12.6 86.48 6.292
Apr-15 10.90 5.36 0.56 0.56 -10.48 61.71 4.2 1.75 12.37 163.45 16.03
May-15 26.51 16.95 10.96 10.96 -7.00 45.35 1.4 1.89 10.64 246.80 34.666
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4.2 SURFACE WATER

Christal Creek and Lightning Creek are the two primary and important surface water drainages within
the Keno Hill Silver District that have influence on reclamation and closure planning as well as active
mine operations. Water quality, flow, aquatic and benthic resources have been extensively studied and
documented for Christal and Lightning Creeks as part of the District closure planning and field
investigations.

4.2.1 Christal Creek

Christal Creek flows northwest from Christal Lake for approximately 22 km before it flows into the
South McQuesten River. Water chemistry and aquatic resources in the creek have been influenced by
previous mine and milling operations including tailings deposition and adit discharge. Christal Creek
receives treated input water from Galkeno 900 adit and Galkeno 300 adit, in addition to seepages
(surface and groundwater) from workings on the west face of Keno Hill. Although no discharge has
occurred from the mill during operations, any treated discharge from the mill and the Flame and Moth
mine would be directed to the upper reach of Christal Lake and eventually flow into Christal Creek.
Historically, Christal Lake has been a receptor for effluent from various mines including Galkeno 900
and the Mackeno Mill area and Mackeno tailings, contributing to metal loading in Christal Creek.

Monitoring in this watershed begins at Christal Creek before its confluence with Hinton Creek (KV-50)
and ends at the mouth of Christal Creek where it enters the South McQuesten River (KV-8). There are
no significant tributaries to Christal Creek upstream of Hinton Creek; however, it is unknown to what
degree mine-related discharges may have an influence on the drainage above KV-50 as there are
known to be historical workings upstream of this sampling location. It is reasonable to assume that
water quality at KV-50 reflects some degree of mine-related influence as a result of its proximity to
mining areas, but could also reflect naturally mineralized seep areas. Table 4-3 summarizes the surface
water monitoring stations on Christal Creek.

Table 4-3 Christal Creek Catchment Surface Water Monitoring Stations

SITE SITE DESCRIPTION MONITORING FREQUENCY
KV-6 Christal Creek at Keno Highway Monthly
KV-7 Christal Creek at Hanson Road Monthly
KV-8 Christal Creek at mouth Monthly
KV-48 Hinton Creek u/s Calumet Drive Quarterly
KV-49 Hinton Creek u/s Christal Creek Quarterly
KV-50 Christal Creek u/s Hinton Creek Quarterly
KV-51 Christal Creek d/s Hinton Creek Quarterly
KV-52 Natural spring to Christal Lake at Old Mackeno pumphouse Monthly
KV-54 Erickson Gulch at Road to Lucky Queen Quarterly
KV-79 Christal Creek d/s of Mackeno Tailings Quarterly
KV-80 Christal Creek u/s of Mackeno Tailings Quarterly
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4.2.2 Lightning Creek

Lightning Creek is situated within a narrow valley with a steep gradient flowing from the north side of
Sourdough Hill into Duncan Creek, which drains into the Mayo River. Hope and Thunder Gulches flow
into Lightning Creek within the bounds of the KHSD. Lightning Creek has also been the site of extensive
placer mining upstream of Keno City both historically and at the present time. Mine adit drainages
from Bellekeno 625 (north side of Sourdough Hill) and Keno 700 (south side of Keno Hill) eventually
report to the Lightning Creek drainage.

Lightning Creek is notable as it is the only large watershed in the KHSD not connected to the South
McQuesten River. There are nine regularly monitored sites within the Lightning Creek drainage under
Water Licence QZ09-092; eight sites between the background baseline station at KV-37, to the station
at the Lightning Creek Bridge near Keno (KV-41), and a recently added site downstream, station KV-
81, southwest of the Keno District mill site. Table 4-4 summarizes the surface water monitoring
stations along Lightning Creek.

Table 4-4 Lightning Creek Catchment Surface Water Monitoring Stations

SITE SITE DESCRIPTION MONITORING FREQUENCY
KVv-37 Lightning Creek upstream Hope Gulch Quarterly

KV-38 Lightning Creek upstream Thunder Gulch Quarterly

KV-39 Hope Gulch upstream Lightning Creek Quarterly

KV-40 Charity Gulch upstream Lightning Creek Quarterly

KV-41 Lightning Creek upstream bridge at Keno City Monthly

KV-65 Thunder Gulch upstream of Bellekeno Monthly

KV-76 Thunder Gulch downstream of Bellekeno 625 Adit Quarterly*

KV-77 Thunder Gulch upstream of Bellekeno East Quarterly

KV-81 Lightning Creek Southwest of Mill Site Quarterly

Alexco provides regular monitoring data, analysis and discussion of trends in our monthly and annual
reports submitted as a condition of WUL QZ09-092 and QML-0009.

4.3 GROUNDWATER

Several groundwater monitoring studies have been conducted in the District, primarily around Keno
City, and the Dry Stack Tailings and Flame & Moth areas. Groundwater in the Keno City area flows
northwest towards Christal Lake. Adit discharge from the Onek 400 portal does not appear to impact
groundwater supply wells in Keno City. The Flame & Moth area and Dry Stack Tailings Facility are
downgradient of groundwater flow from Keno City, thus mining activities at these sites are not
expected to affect groundwater quality beneath Keno City.
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A district wide groundwater investigation was initiated in 2013, with single monitoring wells installed
ata Keno 700, Sadie Ladue, Onek, Galkeno 900, Galkeno 300, Birmingham, Ruby 400, Husy, Husky SW,
and Silver King. Groundwater quality data were collected from these wells which showed elevated
concentrations of constituents related to mineralization (sulphate, cadmium, zinc, and arsenic).
Further well installation is planned at each site in order to determine hydraulic conductivity and
groundwater flow direction.

4.4 VEGETATION AND WILDLIFE

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

4.5 SoiL AND BEDROCK

The Keno Hill Silver District is located in the northwestern part of the Selwyn Basin in an area where
the northwest-trending Robert Service Thrust Sheet and the Tombstone Thrust Sheet overlap. The
area is underlain by Upper Proterozoic to Mississippian rocks that were deposited in a shelf
environment during the formation of the northern Cordilleran continental margin. The area
underwent regional compressive tectonic stresses during the Jurassic and the Cretaceous, producing
thrusts, folds and penetrative fabrics of various scales.

The Robert Service Thrust Sheet in the south is composed of Late Proterozoic to Devonian clastic
sandstone, minor limestone, siltstone, argillite, chert, and conglomerate. The Tombstone Thrust Sheet
to the north consists of Devonian phyllite, felsic meta-tuffs and metaclastic rocks, overlain by
Carboniferous quartzite, which is the main host for the silver mineralization in the Keno Hill camp.

Except for a few localized areas, the soils are not strongly weathered or deeply leaching. They also
exhibit a poor profile development, particularly those underlain by permafrost. The soils in the area
can be conveniently classified into two general types: 1) residual and 2) muck peat/half bog. Residual
soils were formed principally from the weathering of the various types of bedrocks, or as is evident in
some places, from the decomposition of a till that predates the last glaciation.

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

Soil and bedrock considerations in reclamation and closure planning are importantly linked to long-
term geotechnical stability of the DSTF foundation. Design criteria for the DSTF considers the potential
for permafrost degradation over time.
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5 PROJECT DESCRIPTION

The Keno Hill Silver District is located in central Yukon (63° 54" 32" N, 135° 19’ 18” W; NTS 105M/14
& 105M/13), 354 km due north of Whitehorse. Access to the property is via the Alaska, Klondike and
Silver Trail Highways from Whitehorse to Mayo (407 km) and an all-weather gravel road northeast
from Mayo to Elsa (45 km); a total distance of 452 km. Figure 1-1 shows the location of the Keno Hill
Silver District and Mine Operations.

The Keno Hill Silver District and Mine Operations are located on and around Galena Hill, Keno Hill and
Sourdough Hill and are collectively known as the Keno Hill Silver District. The property lies along the
broad McQuesten River valley with three prominent hills to the south of the valley. The Keno District
Mine Operations principal mine activities and infrastructure include underground mining and
development operations and a conventional flotation mill and dry stack tailings facility (DSTF) located
at the Keno District Mill site for the processing and production of minerals from the active, developed
and future underground deposits including Bellekeno, Lucky Queen, Onek and Flame and Moth. The
RCP incorporates underground mines and deposits that are in a variety of phases including active
mines (Bellekeno), permitted and developed (Lucky Queen, Onek) and future mines that are in the
permitting and development phase (Flame and Moth). Table 5-1 presents an overview of the Keno Hill
Mine Operations project that is subject to this RCP.

Table 5-1 Keno District Mine Operations Overview

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

Land Position Alexco Resource Corp. and its wholly owned subsidiary Elsa Reclamation and Development Corp.
owns 1,563 claims and leases covering an area of approximately 24,262 ha within the Keno Hill
Silver District including the Bellekeno, Onek and Lucky Queen deposit Production Unit Areas. Two
Fee Simple lots within KHSD total 59 ha (Lot 960 and Lot 956)

Mines/Ore Deposits Bellekeno (Active 2010 — 2013, suspended 2013)
Lucky Queen, Onek (developed, not active)
Flame and Moth (late stage exploration, permitting/development phase)

Mining Method Year round underground narrow vein cut and fill/ shrinkage/ long hole mining

Current Mine(s) Plan Life 6 years

Current Total Project Life 7 years construction/development/operations/progressive reclamation
2 year final decommissioning and reclamation
10 years closure monitoring and maintenance.

Ore Production Rate 400 tonnes/day (annual average), across 4 mines/deposits (Bellekeno, Lucky Queen, Onek, Flame
and Moth)
~660,000 tonnes of ore in LOM plan

Mine Waste Rock 309,000 tonnes of waste rock produced from underground development

Ore Mining Schedule Ore mining for 365 days/year

Milling operations 365 day/year

Mill Recovery Process Conventional flotation process producing separate lead/silver concentrate and zinc concentrate
shipped off site for smelting. District Mill location at historic Flame and Moth pit area.

Tailings placed in Dry Stack Tailings Facility or underground as backfill.

Work Force ~ 200 employees and contractors during active mine operations

Airstrip Mayo, YT
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Power Hydro grid power Yukon Energy, diesel power backup
Water Supply and Use Water use and discharge within 2 drainages, Lightning Creek and Christal Creek.
Conventional lime precipitation water treatment at Bellekeno 625
Water treatment plant at Flame and Moth
First Nations First Nation of Na-Cho Nyak Dun
5.1 HISTORY

The Keno Hill Silver District and mining operations has a rich history of exploration and mining with
21 deposits having documented silver production in excess of 3,110 kilograms (100,000 ounces).
Silver was first found in 1901 but small-scale mining only began during 1913. High silver prices at the
end of the First World War led to renewed and ultimately successful exploration activity in the area.
Since then, at least 65 deposits and prospects have been identified within the area. Many small silver
deposits were mined independently of each other, throughout the area between 1914 and 1925.

The Treadwell Yukon Company Limited (TYCL) in 1925 consolidated a number of small mines and
properties in the area. TYCL continued to be the dominant company in the mining camp until it ceased
operations in 1942 upon the untimely death of its founder, Livingston Wernecke.

Keno Hill Mining Company Limited (KHM) acquired the interests formerly controlled by TYCL in 1945.
KHM was reorganized in November, 1947 as United Keno Hill Mines Limited (UKHM) and by 1958
UKHM had acquiring several properties, interests in properties and other companies, including the
assets of Galkeno Mines Limited and Canadian Northwest Mines and Oil.

Ventures Limited (later Falconbridge Nickel Mines Limited and Falconbridge Limited) acquired a
controlling interest in the UKHM in 1960 when it merged with Frobisher Limited and acquired the
Conwest interest. Falconbridge Nickel Mines Ltd. acquired 48.2% of UKHM in 1962 and assumed
management control of UKHM.

UKHM ceased all production in the area in 1989 and placed the active mines on care and maintenance,
but continued to conduct limited underground exploration and development at the Bellekeno and
Silver King mines. On Feb 18, 2000, UKMH was granted bankruptcy protection with
PricewaterhouseCoopers Inc. being court-appointed as the interim receiver and receiver-manager of
UKMH in 2001.

In June 2005, Alexco was selected as the preferred purchaser of the assets of UKHM by
PricewaterhouseCoopers Inc. In February 2006, Alexco's purchase of UKHM's assets through a wholly-
owned subsidiary, Elsa Reclamation & Development Company Ltd. (ERDC), was approved. Under the
Keno Hill Amended and Restated Subsidiary Agreement, Alexco and ERDC are indemnified against all
historical liability, has property access for exploration and future development, and is not required to
post security against pre-existing liabilities. ERDC received a water license from the Yukon
government in November 2007, giving Alexco free and clear title to surface and subsurface claims,
leases, free-hold land, buildings and equipment at Keno Hill. Since Alexco acquired the assets of the
Keno Hill Silver District, the following major milestones have been achieved:
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2006 - 2008:  Alexco acquires KHSD and begins aggressive surface exploration programs, focus on
expansion of Bellekeno resource;

2009: Underground development and construction at Bellekeno begins;

2010: Comprehensive Cooperation and Benefits Agreement (CCBA) signed with First Nation
of Nacho Nyak Dun (FNNND). Construction of mill and surface facilities begins;

2011: Production at Bellekeno mine and Keno District Mill. Surface exploration at Flame and
Moth begins;

2012: Development and rehab of Lucky Queen adit. Development of new Onek decline;

2013: Temporary suspension of Bellekeno mine operations and milling, district care and
maintenance;

2014 - 2015: Permitting and development of Flame and Moth mine
5.2 MINING AND MILLING OPERATIONS

5.2.1 Project Schedule

The Life of Mine (LOM) Plan that forms the basis of the RCP represents the current plan for
development and production of the Keno Hill Mine Operations. Mine operating plans are continuously
reviewed and optimized depending on a variety of factors including metals prices, exchange rates,
underlying operating costs (fixed and variable), ore grades, etc. As these and other factors change, both
positively and negatively, ore production profiles from each of the mines will change. The Keno Hill
Mine Operations are unique in terms of mine planning as they consist of a series of small underground
mines. Depending on the various parameters, mines may come in and out of the LOM plan as factors
change.

The historic mine operations that operated in the Keno Hill Silver District consisted of multiple smaller
underground narrow vein mines that provided ore to a centralized mill. Alexco is operatingin a similar
approach whereby more than one underground mine is necessary to provide ample mill feed to a
centralized mill (Keno District Mill). The Keno District Mill is designed for 400 tpd and the current LOM
mine plan includes a combination of Bellekeno, Flame and Moth, and Lucky Queen operating over a 6
year period. Table 5-2 presents the current LOM plan that is the basis for the RCP. The LOM plan
assumes that recommencement of mine development and operations would begin in 2016. Table 5-3
summarizes the overall LOM project schedule from development/production through final
reclamation and closure.
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Table 5-2 Keno Hill Mine Operations LOM Plan

Category 2016 2017 2018 2019 2020 2021 2022
Metres Development 885 2690 995 678 887 784 750
Tonnes Ore Mined/Milled 58,312 133,868 121,797 115,403 115,321 115,000
Average Silver Grade (g/t) 719 736 758 673 602 601
Average Lead Grade (%) 2.59 2.46 2.29 1.97 1.58 2.41
Average Zinc Grade (%) 6.10 6.07 5.42 4.82 4.89 6.36
Tonnes Waste Rock Broken 38,711 151,826 23,274 40,832 30,733 31,086 31,000
Tonnes Tailings Generated - 53,247 122,653 112,382 107,649 108,605 108,300
Tonnes Backfill Required - 32,566 68,824 69,151 69,284 69,038 64,107
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Table 5-3 Keno Hill Mine Operations Production, Reclamation and Closure Schedule

Table 5-3 Keno Hill Mine Operations LOM Plan D issioning and R

Phase / Activity

| ion Plan Closure Schedule
2014 2015 2016 | 2017 | 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031
Development/Operations Closure Post Closure Monitoring and Maintenance

Progressive Reclamation

Closure and Reclamation Optimization/Research

llek Production Unit Area

- Underground Development/Operations

Suspension/CM

-Reclaim Bellekeno East Portal Site

-Reclaim Bellekeno 625 Adit Site

- Bulkhead 625 Installation

- Bellekeno Mine Flooding and Insitu Pool Treatment

- Bellekeno 625 Bioreactor Construction/Operation

lame an O roduction Uni

- Underground Development/Operations

-Portal Closure

- i ent

[ucky Queen HI’OHH&IOH Onit Area

- Underground Development Operation;

- Reclaim Lucky Queen 500 Level Portal Site

roduction Uni

- Underground Development Operation;

-Reclaim Onek 990 Portal Area

-Vent Raise

|Waste Rock Storage

- Temporary P-AML WRSF - Bellekeno East

- Permanent P-AML WRSFs

- N-AML WRDAs

-Reclaim Borrow Areas

Roads

eno Fastto Bellekeno 625

- Bellekeno Haul Road

-Keno City Bvpas:

- Mill Site Access Including Christal Lake Road

- Lucky Queen Bvpass Road

- Other Roads and Trails

(]

|Camp Downsiz
Mill & Facilities

- Active Milling Operations

Suspension/CVT

- Mill and Ancillary Facilities

- Mill Pad

-Ore/Tailings Stockpile Pad

- Runoff Collection Pond(s)

- Diversion Ditches to Collection Pond

ilitv Cover
- Progressive Reclamation
- Final Cover Reclamation

Closure Site (monitoring & maintenance) I

Active Operations

Reclamation and Closure
Water Treatment/Management

RCP-Revision 4

40




PRELIMINARY RECLAMATION AND CLOSURE PLAN

J KENO DISTRICT MINE OPERATIONS
e KENO HILL SILVER DISTRICT
RN REVISION 4 — JUNE 2015

5.2.2 Mining Methods

The mining methods employed at the underground mines associated with the Keno Hill Mine Operations are
common and well proven mining methods and are selected based on deposit geometries, geotechnical
conditions, production rates and other constraints. The mining methods are predominantly longhole and cut
and fill and a brief description of the mining methods used are further summarized.

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

OCF typically uses uncemented fill and mining begins at the bottom of a mining block and advances in “slices”
of “lifts” upwards. Stoping begins from an access ramp driven off the main level to the bottom of the mineralized
zone to be accessed. Using development mining techniques, a drift is driven through the mineralized zone to
the defined limit of mining. Upon completion, the drift (or "cut") is filled with cemented back-fill, which would
consist of tailings or waste rock. Once the stope is filled the ore access off the main haulage ramp is driven down
to access the next lift on top of filled cut. This process continues until the top of the stope is reached. See Figure
5-1 for a typical CF schematic. The majority of ore mined from the Bellekeno mine to date has been through
OCF and cemented rock fill mining methods and is well demonstrated.

transport drift

i Source : H. Hamrin, Guide to Underground
Mining Methods and Applications
© 2007 Encyclopaedia Britannica, Inc. (Stockholm: Atlas Copco, 1997)

Figure 5-1 Overhand, Mechanized Cut & Fill Mining Methods (Source: Atlas Copco)

Long hole stoping (“LH”) is normally used where large blocks of continuous mineralization can be identified
and the surrounding rock is reasonably strong (Figure 5-2). Access to the top and bottom of the mineralized
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block is provided with drifts. A vertical opening (slot raise) is created within the stope block from the top of the
block to the bottom. Long holes are drilled to blast vertical slabs off the mineralized block which is then scooped
from a lower drawpoint by an LHD loader.

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

5.2.3 Backfill

Long-hole
drilling and
blasting

Blasted ore

_Undercut

"I

o

Loading\% W

crosscut

Figure 5-2 Long Hole Mining Method (Source: Atlas Copco)

Backfill materials consisting of development waste rock (N-AML and P-AML) and dry filtered tailings are placed
into empty stopes by Load Haul Dump (LHD) or 15-tonne trucks. The mix of these materials is flexible and vary
be each mine to minimize the surface environmental impact while optimizing the most efficient and cost
effective back filling sequence. For cut and fill stopes, the backfill will be pushed up tight to the back using an
LHD equipped with a rammer jammer.
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Cemented backfill at approximately 5% cement by weight will be used in longhole stopes. The cement, rock
and water will be mixed by LHD bucket in a small sump-like cut out near the empty stope. Cement will be
transported underground in bulk bags.

All waste rock will be inspected and tested as per the updated Waste Rock Management Plan, which segregates
all waste rock as either potentially acidic/metal leaching (P-AML) or not (N-AML).

5.2.3.1 Cemented Tailings/Waste Rock Backfill

Cemented tails and waste rock back fill are the preferred backfill methods. Where sill pillars are required, a
cemented fill will be used to provide a stable back to mine up to from beneath. Extraction of the vein from the
final lift requires that the pillar is self-supporting and maintains integrity while the heading is active. The
quality and the placement of the fill are both important factors in this application. An increased cement content
of between four and five percent will be required to provide the required strength of the pillar. In areas where
additional caution is required during final lift extraction, the lift will be mined using up-holes and remote
mucking.

Careful preparation of the excavation where cemented fill is to be placed will be required, including blasting
beyond the vein contacts to provide a clean, rough surface for the fill to hang on. The floor should be cleaned
prior to placement to prevent material falling from the back following mining. An appropriate lead time should
be provided to allow set-up and cure for the cemented fill. Standard quality control procedures (e.g. unconfined
compressive strength and slump tests) should be completed during batching and following placement of
cemented tailing fill materials.

Table 5-2 summarizes the amount of backfill required during the LOM Plan schedule.

5.2.4 Ground Control

A third party geotechnical ground control management plan (GCMP) was developed for the Bellekeno mine
(SRK 2009) and is updated to reflect site specific conditions at each new mine as necessary. The GCMP
addresses underground geotechnical stability and the required ground control measures to be used to ensure
safe working conditions and the long term stability of underground infrastructure. Crown pillar thicknesses
have been assessed at each mine to address potential for surface subsidence and ground classes have been
defined for the development headings. Mine infrastructure has been designed to avoid areas with potential
poor ground conditions and the support is designed to provide long term stability.

In addition to the ground support designs in waste development headings, stopes are backfilled with cemented
waste rock and/or filtered tailings. The combination of stope backfilling and the ground control management
plan and measures addresses any concerns with long term underground stability and subsidence that needs to
be considered in the RCP.

5.2.5 Milling Process Description

The Keno District Mill is a conventional differential flotation facility producing two separate metal concentrates
that are shipped offsite for final processing. Preparatory construction including the mill concrete foundation
began in September 2009 while full scale construction of the mill facilities began in earnest in April 2010 and
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initial mill commissioning commenced in December 2010. An overview of the mill and supporting
infrastructure is shown in Figure 5-3.

Mill Pond

Figure 5-3 Mill Infrastructure Overview

5.2.5.1 Mill Design Criteria

The overall mill site layout is shown in Figure 5-4. Design criteria for the mill operations are summarized in
Table 5-4.
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Table 5-4 Mill Design Criteria

Description Unit Value
Type Of Ore Processed
Silver/Lead/Zinc sulphide mineralization
Bellekeno/Lucky Queen/ Onek Mines

Ore Characteristics
Specific Gravity g/cm? 3.46
Bulk Density t/m3 2.1
Moisture Content % 3-5
Operating Schedule
Crusher Plant
Shift/Day 1
Hours/Shift h 12
Hours/Day h 12
Grinding and Flotation Plant
Shift/Day 2
Hours/Shift h 12
Hours/Day h 24
Days/Year day 365
Plant Availability/Utilization
Overall Plant Feed mt/a 149,000
Overall Plant Feed mt/d 250 - 400
Crusher Plant Availability % 80.0
Grinding and Flotation Plant Availability % 92.0
Crushing Process Rate mt/h 63.8
Grinding/Flotation Process Rate mt/h 18.5
Head Grades (LOM) % Pb 4-10

% Zn 5-12

g/t Au 0.42

g/t Ag 500 - 1,000
Recovery (LOM) Pb % 93

n % 75
Recovery (LOM) including in Pb & Zn concentrates Au % 70
Recovery (LOM) including in Pb & Zn concentrates Ag % 92
Silver-Lead Concentrate Grade (LOM) % Pb 65

% Zn 2.3

g/t Au 1.5

g/t Ag 5,500
Zinc Concentrate Grade (LOM) % Pb 0.5

% Zn 45

g/t Au 1.1

g/t Ag 300
Silver-Lead Concentrate Mass Recovery (LOM) % 13
Silver-Lead Concentrate Production (LOM) t/a 19,000
Zinc Concentrate Mass Recovery (LOM) % 9
Zinc Concentrate Production (LOM) t/a 8,000
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5.2.6 Process Overview

The Keno District Mill consists of the following process circuits;

e primary and secondary crushing circuits with a belt conveyor to transport the crushed ore to the
covered fine ore stockpile;

e fine ore reclaim system feeding crushed ore from the covered fine ore stockpile;

e primary and secondary ball milling in a closed circuit with a high frequency screen and cyclone to
produce a grinding product of 80% passing 174 pum;

e the ground high frequency screen underflow feeding to lead rougher scavenger flotation circuit to
recover lead and silver minerals; the lead rougher flotation concentrate being upgraded in three stages
of cleaner flotation;

e the zinc rougher flotation concentrate being upgraded in three stages of cleaner thickening and
pressure filtration of the lead and zinc concentrates

e thickening and pressure filtration of tailings, disposed either at underground as backfill or at the
surface dry stack tailings facility.

The mill process flowsheet is presented in Figure 5-5.
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5.3 DRY STACK TAILINGS FACILITY

Alexco employs Dry Stack Tailings technology for management and longterm storage of tailings. Following
dewatering through plate and frame filter presses located inside the mill building, the tailings (~10% M) are
deposited onto a storage location outside the mill building via a conveyor belt. The tailings stockpile has a live
capacity of approximately 4 - 6 hours and on a periodic basis the tailings are rehandled and loaded into a 30-
tonne articulating haul truck and transported to the DSTF (or alternatively to the underground mines for use
as underground paste backfill and cemented tailings). A photo of the placement of tailing lift on the DSTF is
shown in Figure 5-6. The detailed design of the DSTF phase I is presented in Figure 5-7 and Figure 5-8.

The dewatered tailings are transported onto a liner system designed to capture any residual porewater that
may leave the pile. The tailings are laid down in 0.5 meter lifts and compacted with a vibratory roller compactor.

Figure 5-6 Compacted DSTF Lift

The DSTF will be developed in phases. Phase 1 of the DSTF footprint has a current design capacity of 322,000
tonnes. Once Phase 1 is exhausted, the DSTF will be expanded in an adjacent area near the mill (Phase 2) and
will accommodate the remaining tailings that are generated during the LOM plan. The design for Phase 2 (not
yet constructed) is shown in Figure 5-9.
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5.4 OPERATIONS WATER MANAGEMENT

Water treatment and management during active operations includes a water treatment plant at
Bellekeno 625 and a planned water treatment plant for the Flame and Moth mine. At Bellekeno 625,
mine in-flow water is pumped to surface into a lime based metals precipitation water treatment plant
located near the 625 adit. Bellekeno mine water treatment is primarily associated with zinc
contamination. Lime slurry is mixed with underground mine water, mixed in a reactor tank and then
flows through 2 lined settling ponds to allow precipitation of zinc hydroxide sludge along with other
hydroxide based metal precipitates. The water treatment plant at Bellekeno has operated successfully
for over 8 years and is well demonstrated and proven. The water encountered during the development
and operation of the Flame and Moth underground workings will either be utilized in the milling
process as makeup water or discharged. Discharged water will meet the proposed effluent quality
standards to achieve the water quality objectives presented within the application (Type A Water Use
Licence QZ09-092 Renewal Application, October, 2014). Treated and released water for Flame and
Moth will be managed using new water management facilities located within the current Mill footprint
including a water treatment plant and storage/settling pond. Tailings produced will be deposited on
the permitted and existing DSTF, as well as in an expanded area of the DSTF, which will be lined.

Given the close proximity of the Flame and Moth deposit and portal to the existing infrastructure at
the Keno District Mill, a number of common facilities and infrastructure will be used which will
improve the overall efficiency of the operation and reduce any potential environmental and socio-
economic effects. Figure 7-22 shows the Flame and Moth project site.

The Flame and Moth mine will require common surface support facilities including a dedicated mine
office, dry/lunch room, maintenance shop, fuel storage tanks and laydown yard. A water management
settling pond will also be constructed adjacent to the Mill pond. The portal location is shown below in
Figure 5-10.
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A

Figure 5-10 Flame and Moth Portal Location

The Waste Rock Management Plan has been updated to incorporate waste rock generated from the
Flame and Moth development (Appendix L, Type A Water Use Licence QZ09-092 Renewal
Application, October, 2014). An increase in the licenced total tonnage of waste rock stored on surface
will not be required. Waste rock generated from the Flame and Moth Mine will be used for
underground backfill, construction of laydown pads, access roads to the crusher, a toe abutment for
the DSTF expansion, base layer for the DSTF expansion and for general construction purposes.

A comprehensive hydrogeological investigation was completed at the Flame and Moth deposit to
assess the hydrological conditions associated with development of the deposit. The details of the
program are included in Appendix D of the Type A Water Use Licence QZ09-092 Renewal Application,
October, 2014. The hydrogeological investigation estimates that up to 35 Ips of groundwater inflow
could be expected and encountered during the operation of the Flame and Moth mine. Management of
mine inflows at Flame and Moth is planned to be via underground sumps and pumps, similar to the
water management program at the Bellekeno Mine.

A main dirty water sump is planned for the 660 m elevation near the fresh air raise and main ramp. A
dirty water centrigual pump(s) are planned in two parallel banks of three pumps each in series,
capable of up to 70 Ips or twice the anticipated mine inflows. Two steel cased 150 mm diameter
boreholes are planned to deliver dirty water from the main sump to a sump near the portal for
additional settling prior to be pumped to water treatment plant.

Area sumps are planned as follows: two sumps at the lowest areas of Lightning and one at the lowest
area of Christal. These sumps will be equipped with 45 kW dirty water submersible pumps to pump to
the main sump at the 660 m elevation.
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Table 5-5 presents details of the water management structures associated with the Flame and Moth
Mine. Engineering design drawings are provided in Appendix I of the Type A Water Use Licence QZ09-
092 Renewal Application, October, 2014.

Table 5-5 Flame and Moth Water Management Structures

Component Details

Settling/storage Pond 25 m by 40m by 5.3m/ 2,985m?
Located adjacent to Mill Pond

Water treatment plant See Appendix J

(Appendix references can be found within the Type A Water Use Licence QZ09-092 Renewal Application, October, 2014)

In terms of contingency water storage, the contingency plan is the same as is currently in place and
successfully used at Bellekeno which is to temporarily store water underground during any water
treatment upset conditions. Since the Bellekeno water treatment plant has been upgraded and in
operation, the longest period of an upset condition requiring temporary cessation of underground
pumping and intentionally holding back water underground is approximately 24 hours. In the event
there were a temporary upset of the Flame and Moth water treatment plant, a similar contingency plan
would be initiated. Operational freeboard is also maintained in the water treatment pond to allow for
treatment upset conditions and temporarily suspend discharge.

Static and kinetic testing was conducted on Flame and Moth drill core samples, spanning all the major
lithologies expected to encounter during excavation. The results and interpretation of this testing can
be found within Appendix Q of the Type A Water Use Licence QZ09-092 Renewal Application, October,
2014. Briefly, ABA, ICP aqua regia digested metals, and shake flask extraction testing indicated that the
samples are non-acid generating and the majority have low metal leaching capacity. Similar results
were obtained from testing of waste rock from Bellekeno, Lucky Queen, and Onek deposits.

A 30 m waterbody setback has been established for deposition of N-AML waste rock in consideration
of its zinc content (1100 ppm Zn threshold), in accordance with the WRMP.

Water management structures, including berms, ditches and temporary water storage ponds, will be
established to convey water around N-AML and P-AML waste rock dumps and direct water to
appropriate locations to be discharged to ground.

The preliminary AMP (as well as the approved AMP in place for the Keno Hill Silver District Mining
Operations, from which the preliminary AMP has been adapted) includes an “event” for monitoring N-
AML waste rock piles and their seepages, and stipulates adaptive management measures to be
undertaken if an increasing trend in acid generation or metal leaching is detected. The AMP is included
as Appendix R of the Type A Water Use Licence QZ09-092 Renewal Application, October, 2014.

As observed in actively discharging adits throughout the KHSD, the pH of Flame and Moth adit water
is expected to be circumneutral to slightly alkaline. Based on the Bellekeno adit water, elevated total
concentrations of zinc (BK625 median 1.8 mg/L), lead (BK625 median 1.61 mg/L), cadmium (BK625
median 0.017 mg/L), and silver (BK625 median 0.012 mg/L) are anticipated, with freshet extremes
generally an order of magnitude higher.
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The Bellekeno water treatment plant (WTP) uses basic metal hydroxide precipitation technology and
particulate removal technology including coagulation, settling, and filtration. In general, lime solution
is added to the underground mine collected waters and a zinc hydroxide precipitate (sludge) is formed
and settles to the bottom of two lined ponds. The suspended solids in the mine discharge and the zinc
hydroxide particulates are removed by coagulation with lime, settling in ponds, and filtration in a
multimedia filtration process.

The proposed Flame & Moth treatment plant design builds on Alexco’s experience of successfully
treating water over the past eight years in the Keno Hill Silver District as part of care and maintenance
of the Silver King, Galkeno 300, and Galkeno 900 sites and mining operations at the Bellekeno mine.
The new Flame & Moth treatment facility would be located adjacent to and within the Keno District
Mill, and the processes used in the treatment plant will be comprised of the following general
processes:

1) Particle removal via a hydrocyclone, multimedia filter, clarifier/thickener, and/or settling
pond;

2) Metals removal as needed with the addition of air, pH adjustment, a polymer, and settling in a
clarifier /thickener;

3) Ammonia removal via biological oxidation/degradation processes (with the addition of air
and organic carbon) and an optional ion exchange (IX) system for final polishing.

Mass load model for Christal Creek and Lightning Creek were developed by Interralogic, Inc. using
Goldsim simulation framework. The models were initially prepared for simulating metal loads in
Christal Creek and Lightning Creek, and to evaluate the reclamation options (currently being
developed) for the Keno Hill Silver District Type 2 Abandoned Mines. Interralogic’s revised draft
reports, Chemical Mass Load Model for Christal Creek: Description and results: 2013 update
(Attachment A of Appendix S of the Type A Water Use Licence QZ09-092 Renewal Application, October,
2014) and Chemical Mass Load Model for Lightning Creek: Description and results: 2013 update
(Attachment B of Appendix S of the Type A Water Use Licence QZ09-092 Renewal Application, October,
2014), dated November 12, 2013, provide a detailed description of the development of the models,
including the loading sources, key assumptions, stochastic parameters and model calibration. The
model has been recalibrated up to March 2014. The GoldSim model has also been updated to include
potential loadings from the proposed Flame and Moth Mine including N-AML waste rock, expanded
dry stack tailings facility, mine discharge and groundwater flow from the mine pool or bioreactor at
closure for cadmium and zinc, the contaminants of concern, plus the additional parameters with
effluent quality standards in Water Licence QZ12-053, which are ammonia (NH3), arsenic (As), copper
(Cu), lead, (Pb), nickel (Ni) and silver (Ag). Additional parameters for the model were not included as
the N-AML waste rock humidity cell leaching rates and the deep ground water sampled from the three
deep wells (FM-MW-1, FM-MW-2, FM-MW-3) did not identify any additional parameters of potential
concern.

The load models calculated metal loadings for three phases of the project: pre-mining development,
operations, and reclamation and post-closure. The load model calculates metal loading results for
Christal Creek and Lightning Creek from 2008 to December 31, 2014 without any potential loading
from the proposed mining activities from the Flame and Moth Mine. The models then accounts for
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operating the Flame and Moth Mine from January 1 to March 31, 2021 at the maximum mining rate of
400 tonnes per day (tpd). The loading models incorporate potential loadings for the reclamation and
post closure phase (2021 to 2031).

The largest proposed loading source, Flame and Moth Mine discharge, is only of short duration and
will cease at the end of the mine life. The model results present the predicted concentrations for the
Flame and Moth discharge at both the average anticipated concentrations and the proposed effluent
quality standards for the complete life of mine. The comparison of the results using the EQS discharge
for the complete life of the mine is overly conservative based on Alexco’s track record for operating
five water treatment plants in the Keno District and the scenario presented for average expected
discharge concentrations is more representative of anticipated monthly concentrations. The modelling
results also show that the long term concentrations in Christal Creek and Lightning Creek ameliorated
by the District Closure Plan currently under development will not be impacted by the Flame and Moth
project.

5.5 MONITORING

The Monitoring, Surveillance and Reporting Plan (Access, 2014) describes the framework used to
manage mining operations in the KHSD. The plan includes monitoring and reporting of:

e Thelocal and receiving environment through scheduled inspections and sample programs;
o Effluent discharge points and treatment system performance;

o Site facilities and incorporated design measures to ensure structural stability and prevention
of accidents and malfunctions;

e Remediation success; and
e Adaptive management responses.

If monitoring indicates that physical structures, treatment systems or mitigative measures are not
performing then maintenance or contingency plans can be implemented following an adaptive
management approach.

Prior to mine development in the KHSD, a number of monitoring programs and a surveillance
networks were already in place as per care and maintenance activities (Water Licence QZ06-074),
advanced exploration and preliminary development activities at the Bellekeno mine (Water Licence
QZ07-078) as well as district-wide closure and new mine permitting studies. These programs include
but are not limited to physical inspections, a water quality surveillance network, old mine workings
monitoring, aquatic resources monitoring for benthic invertebrate and fisheries populations, sediment
monitoring, waste rock and mine wall sampling and the Adaptive Management Plan. Monitoring,
surveillance and reporting applicable to Bellekeno, Onek 990 and Lucky Queen Mines are presented in
the Monitoring, Surveillance and Reporting Plan (Access, 2014). Additionally, this Plan has been
updated to include the Flame and Moth Mine and the associated monitoring proposed as part of the
project.
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Alexco provides regular monitoring data, analysis and discussion of trends in our monthly and annual
reports submitted as a condition of WUL 09-092 and QML-0009.
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6 TEMPORARY CLOSURE

In the event of a premature closure, the following monitoring and care and maintenance activities
(focused on a temporary closure scenario occurring after mine start-up) will be implemented. Alexco’s
priority during any temporary closure scenario will be to ensure that the site remains geochemically
and physically stable, secure and safe, monitored and in compliance with applicable licences and
legislation. This will include initial stabilization and on-going routine monitoring and maintenance of
the site infrastructure and facilities until mining recommences or full closure is initiated.

Table 6-1 provides a summary of the various project components and associated inspection and
maintenance activities during any temporary cessation of mining activities. Alexco’s ongoing care and
maintenance activities in the District are currently scheduled to continue beyond the next 6 years
which means that there would be minimal additional costs related to a temporary closure of the Keno
Hill Mine Operations.

6.1 PHYSICAL STABILITY AND GEOCHEMICAL STABILITY

Stabilization of site works during any temporary closure will be addressed initially well in advance of
any closure scenario through the Company’s commitment to progressive reclamation and stabilization
measures. Progressive reclamation will be implemented on an ongoing basis (Section 2.3) to fulfil the
Company’s commitment to maintaining site stability and reclaiming areas as soon as operationally
possible, therefore reducing both financial and operational liability.

Site infrastructure, including primarily buildings, equipment and machinery, will be emptied/drained
of hazardous reagents and process fluids where appropriate and stabilized for temporary closure
based on recommendations from mechanical and chemical suppliers, contractors and engineers. This
includes the removal of all hazardous wastes, including waste hydrocarbons, coolants, lubricants, mill
reagents and process chemicals. Depending on the anticipated length of a temporary closure, mill
reagents and chemicals may remain on site in a secure condition for reuse once active operations
recommence. The bulk explosives inventory will be removed from site and explosives storage
containers and facilities will be inspected regularly. In the event of suspended operations, the onsite
water treatment facilities will be maintained by the existing district care and maintenance crew.

This temporary closure will be conducted to a level whereby the infrastructure and mine components
are ensured to be stable in the short term (less than 5 years) and whereby mining and milling
operations can be resumed in a timely manner should the decision be made to transition back into
operations. This will include:

e the retention of essential equipment/assets onsite to maintain infrastructure; and

e the storage of hazardous materials (not waste) in competent primary and secondary

containment ensuring compliance with applicable legislation.
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Table 6-1 Summary of Care and Maintenance Activities and Surveillance during Temporary Cessation of Mining Activities

Monitorin Monitoring
Project Component Objectives Care & Maintenance Activities Monitoring L. g Timing/
Responsibility
Frequency
Maintain Bellek 625 ter treat t
a.”? ain Beflekeno water treatmen WUL Water Quality Surveillance Care &
Water Management | facility and related water management ) As per WUL
. . Program Maintenance Crew
Bellekeno Mine infrastructure.
Restrict access to hazardous areas with Care &
Physical ili ML Physical Monitoring Progr: A ML
ysical Stability physical barriers. Q ysical Monitoring Program Maintenance Crew sperQ
Maintain Onek 400 water treatment facility WUL Water Quality Surveillance Care &
Water Management | and related water management . As per WUL
) X Program Maintenance Crew
Onek Mine infrastructure.
Restrict access to hazardous areas with Care &
Physical Stabilit ML Physical Monitoring Program As per QML
4 ¥ physical barriers. Q ¥ g Frog Maintenance Crew per Q)
Maintain Luck n r managemen WUL Water li rveillan r
Water Management | | aintain Lucky Queen water management U ater Quality Surveillance ‘ Care & As per WUL
) infrastructure. Program Maintenance Crew
Lucky Queen Mine Restrict access to hazardous areas with Care &
Physical ili ML Physical Monitoring Progr: A ML
ysical Stability physical barriers. Q ysical Monitoring Program Maintenance Crew sperQ
Care &
i i . i ML Physical Monitoring Program . As per QML
Physical stability Runoff/E.rosmr.\/Sedlment .control Pr.ogresswe Ql \% g Progl Maintenance Crew per Qf
reclamation will occur during operations. - - -
Waste Rock Storage Geotechnical Inspection Engineer Annual
Geochemical Cover P-AML WRSFs with HDPE WUL Water Quality Surveillance Care & As per WUL
Stability Monitor WRSF & WRDA for seepage. Program Maintenance Crew P

Surface grading and granular amendments,

Visual inspection periodically for signs of

Care &

Weekly and after
heavy

Roads Physical Stabilit X - ) . ; . o
4 ¥ ditch and culvert maintenance. instability/erosion Maintenance Crew precipitation
events
ildi Secure buildings and retain necessar . . . ) . - Care &
Buildings, R & . K 4 Visual inspection for signs of instability. . Monthly
Equipment and equipment for site maintenance. Maintenance Crew
Infrastructure Concentrate removed from site.
Mill Inspect for site stability. Structural Inspection Engineer Twice Annually
Physical Stability .
Reduce ore stockpile inventory.
Maintain water treatment system and related | WUL Water Quality Surveillance Care &

Water Management

water management infrastructure.

Program

Maintenance Crew

As per WUL

Dry Stack Tailings
Facility

Physical stability

Surface water diversion structure repair/
maintenance.

Runoff/Erosion/Sediment control.

Dust Control.

Monitoring Program from DSTF
Operating Plan; &
QML Physical Monitoring Program

Care &
Maintenance Crew

As per Monitoring
Programs & QML

Progressive reclamation will occur during

Geotechnical Inspection from QML and

. . Engi Al |
operations. DSTF Operating Plan neineer nnua
. WUL Water Quality Surveillance
Geochemical R . o Care &
. Monitor for seepage and water quality. Program; & Monitoring Program from . As per WUL
Stability X Maintenance Crew
DSTF Operating Plan
Runoff/Erosion/Sediment control.
. - i . - Care &
Physical stability Road/culvert maintenance. QML Physical Monitoring Program . are As per QML
- - - " Maintenance Crew
Progressive reclamation will occur during
operations.
Full time site care & maintenace crew will
check, repair and replace as required: Dailv: | "
. Care & Maintenance Monitoring of all Care & any: .nspec |0r.1
Security ) . . Sheets included in
precautionary signage infrastructure and site elements Maintenance Crew Annual Reporting
L security gates — installed to restrict
Entire Site

access to the mill

Miscellaneous

Minimize camp size.

Care &

Daily: Inspection

. Care & Maintenance monitoring of all . .
Infrastructure Inspect power line ) ) & ) Sheets included in
infrastructure and site elements Maintenance Crew .
Annual Reporting
Prepare and submit annual report to Yukon Water Board pursuant to WUL, including
details of temporary closure activities and monitoring. A I
nnua
. Prepare and submit annual report to YG Mineral Resources Branch pursuant to the QML, v
Reporting Alexco

including details of temporary closure activities and monitoring.

Prepare and submit quarterly monitoring reports to Environment Canada under MMER.

Quarterly, Online
RISS Registry
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6.2 SECURITY AND MONITORING

Uncontrolled access to the mine components and facilities could pose a risk to the public and to the
site assets. As such, the full-time care and maintenance crew will conduct daily monitoring of all
infrastructure and site elements. Equipment and vehicles will be available onsite for the staff should
more intensive earthworks be required during the temporary closure period.

During temporary closure gates may be required and locked with warning signs erected at the gates
and key locations around the site indicating the risks of entry. Site buildings will be locked and secured.
Roads will be maintained as required.

The care and maintenance crew will be responsible for:
e Regular inspections of the site to observe and document the condition of, and any changes

to: site security and public safety measures, infrastructure, mine components, etc., as well as

to document potential emerging environmental or public health and safety objectives;
¢ Conducting routine physical monitoring activities;
e Regular water quality and flow monitoring;
e Submitting inspection and monitoring reports to managers on a regular basis;
e Responding to any security/safety objectives as required; and

e (Conducting routine site maintenance and basic repairs to infrastructure and works as

required (snow removal, culvert and road maintenance, building maintenance).

Site inspections and monitoring will be conducted by vehicle when seasonally possible. Some sites may
be difficult to access in winter as snow removal would not be reasonable at all locations. Inspection
results will be documented on a form and submitted to management on a regular basis. Reports of
changes to physical status of any part of the site may warrant a follow-up investigation by managers
and/or professional personnel.

The Company’s Environmental Monitoring Program and detailed design reports further commit to
structural monitoring, which will continue in the event of temporary closure.

Some elements of the monitoring program (geotechnical and structural inspections and non-routine
water quality and biological monitoring) will be conducted by appropriate professional personnel, and
results of these inspections will be included in annual reports and other required submissions.

6.3 REPORTING

Monitoring and inspection data collected will be compiled and submitted according to the required
annual reporting timeframes for both the Quartz Mining and Water Use Licences.
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7 FINAL RECLAMATION AND CLOSURE MEASURES

This section of the Reclamation and Closure Plan provides the details on the proposed reclamation and
closure measures for each mine component in the Keno Hill Mine Operations. The approach to each
subsection is to present a brief description of each component and related facilities with reclamation
and closure objectives and measures.

The following mine components specific to the Keno Hill Mine Operations are addressed:

1. Underground Workings and Opening to Surface

0 Bellekeno Production Unit Area - including consideration of waste rock disposal
areas/ storage facilities; water management; and surface facilities.

0 Onek Production Unit Area - including consideration of waste rock disposal areas/
storage facilities; water management; and surface facilities.

0 Lucky Queen Production Unit Area - including consideration of waste rock disposal
areas/ storage facilities; water management; and surface facilities.

0 Flame and Moth Deposit - including consideration of waste rock disposal areas/
storage facilities; water management; and surface facilities.

2. Dry Stack Tailings Facility - Phases I - 11
3. Mill, Ancillary Facilities, Flat Creek Camp

4. Roads and Linear Disturbances

Development of the mines in the Keno District Mine Operations progress through the life cycle of the
LOM Plan. The RCP addresses reclamation and closure cost liabilities at the different times, including
current disturbance, end of Year 2 and End of Mine life. Table 7-1 summarizes the disturbance by Mine
Area Component at these different stages in the LOM Plan.

RCP-Revision 4 62



PRELIMINARY RECLAMATION AND CLOSURE PLAN

v KENO DISTRICT MINE OPERATIONS

\J
KENO HiLL SILVER DISTRICT
R L ro Bt REVISION 4 — JUNE 2015

Table 7-1 Summary of Disturbance Area by Mine Component

Current Year 2 LOM Plan End of LOM Plan
Mine Component
Units (June 2015)
Mill Facilities
Ore Mined/Milled tonnes 248,644 440,824 907,715
Dry Stack Tailings Facility tonnes 180,722 282,112 553,692
Ejr:ritcz?::(g:(ijl;ngs Facility Area ha 06 25 55
Mill Pad area ha 2.8 2.8 2.8
Bellekeno
BK East Yards/Portal/Laydown Areas ha 1.6 1.6 1.6
BK 625 Yards/Portal/Laydown Areas ha 0.3 0.3 0.3
N-AML WRDA tonnes 0 0 0
N-AML WRDA ha 0 0 0
Temporary P-AML WRSF ha 0.20 0.20 0.20
Temporary P-AML WRSF tonnes 425 1,105 1,105
Temporary P-AML WRSF m? 250 650 650
Onek
Yards/Portal/Laydown Areas ha 1.2 1.2 1.2
N-AML WRDA tonnes 0 0 0
N-AML WRDA ha 0 0 0
P-AML WRSF ha 0.30 0.30 0.30
P-AML WRSF tonnes 0 0 0
P-AML WRSF m? 0 0 0
Lucky Queen
Yards/Portal/Laydown Areas ha 1 1 1
N-AML WRDA tonnes 0 0 80,000
N-AML WRDA ha 0 0 0.4
P-AML WRSF tonnes 0 0 44,000
P-AML WRSF ha 0 0 7.5
P-AML WRSF m? 0 0 25,882
Flame and Moth
Yards/Portal/Laydown Areas ha 0 0.1 0.1
N-AML WRDA tonnes 0 0 125,193
N-AML WRDA ha 0 0 6.9
P-AML WRSF tonnes 0 12,000
P-AML WRSF ha 0 0.3
P-AML WRSF m?3 0 7,059
Roads and Other
Camp Accomodations ha 2.2 2.2 2.2
Sludge Volume m? 150 225 350
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Current Year 2 LOM Plan End of LOM Plan
Mine Component
Units (June 2015)
Keno Bypass Road length metres 1,742 1,742 1,742
BK Haul Road length metres 2,702 2,702 2,702
BK East Road length metres 1,043 1,043 1,043
Onek Connector Road length metres 2,060 2,060 2,060
Christal Lake Road 1,543 1,543 1,543
FM new haul road 513 513
F&M Portal to crusher metres 0 175 175
Total Road Area ha 6.4 6.8 6.5

7.1 UNDERGROUND WORKINGS AND OPENINGS TO SURFACE

The underground workings and openings to surface that are addressed in the RCP include the
following:

e Bellekeno Mine
0 Bellekeno East Portal
0 Bellekeno Mine Decline and Underground Workings
0 Bellekeno 625 Adit/Secondary Escape
0 Bellekeno 200 Vent Raise
e Lucky Queen Mine
0 Lucky Queen Portal
0 Lucky Queen Underground Adit and Workings
0 Lucky Queen Vent Raise/Secondary Escape
e Onek Mine
0 Onek Portal
0 Onek Decline and Underground Workings
0 Onek Vent Raise/Secondary Escape
e Flame and Moth Mine
0 Flame and Moth Portal
0 Flame and Moth Decline and Underground Workings
0 Flame and Moth Vent Raise/Secondary Escape

7.1.1 Closure Objectives
The objectives for closing the underground workings and openings to surface are to:

Ensure physical and geochemical stability of the site;

Achieve passive management and treatment of the mine pool;
Minimize safety risks to people and wildlife, and

Reclaim the site to an aesthetically acceptable level.
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7.1.2 Bellekeno Mine Closure Measures

The Bellekeno Mine consists of the underground workings and surface adit entrances (Bellekeno East
portal and decline and the Bellekeno 625 adit), water treatment facility and associated buildings and
infrastructure (Figure 7-1). The Bellekeno East portal is the primary ingress/egress point for the
Bellekeno Mine (Figure 7-2 and Figure 7-3). An as built of the Bellekeno Mine underground workings
as of September 2013 when operations were suspended is shown in Figure 7-4. The Bellekeno 625
adit provides secondary escape and ventilation intake for the mine and discharges mining-impacted
water requiring treatment for suspended solids, zinc and occasionally other metals and ammonia, on
a continuous basis. The 200-level vent raise is not a component of the Bellekeno mine operations (it is
a historic liability not used in Bellekeno operations) but is included in the RCP given its proximity to
the Bellekeno mine.

The steps and measures required for closure of the Bellekeno Mine include:

1. Stabilize or backfill any remaining stopes as necessary to ensure long-term geotechnical
stability underground;

2. Backfill any remaining P-AML waste rock on surface to underground. Note - 250 m3 of P-

AML waste rock remained in the lined facility adjacent to Bellekeno East upon

temporary suspension of operations.

Remove/salvage underground assets and equipment;

Remove any hazardous materials;

Install mine pool treatment infrastructure

Install rock pile portal cover at Bellekeno East

o U1k W

Removal of underground equipment upon closure includes mining equipment such as trucks, LHD’s,
drills, etc. Mining fleet equipment will be brought to surface and either transported offsite or salvaged.
There will be some equipment left underground that has either minimal salvage value or the cost to
remove exceeds any salvage value. The following equipment may be left underground at each mine:

e Electrical cable

e Electrical junction boxes
e Steel piping

e Hoses

e Venttubing

No hazardous material such as explosives, oils, lubes will be left underground at closure. The
equipment left underground is not expected to have any hazardous material associated with it that
would require any decontamination.

The mine pool will be managed by transitioning from actively treating adit discharge to sealing the 625
adit with a hydraulic bulkhead, implementing in situ mine pool treatment and installing a passive
treatment system (bioreactor). Further discussion on the closure measures associated with long-term
water management at Bellekeno is presented in Section7.4.2.

At closure, underground equipment will be removed from the underground mine through Bellekeno
East. The portal will remain temporarily accessible at closure for the rehandling of P-AML waste rock
back into the underground (see Section 7.4). The Bellekeno East adit opening will then be blocked by
inserting rock fill to protect human health and safety and prevent wildlife access (Figure 7-5). This
method, in use at other northern Canadian mines, allows for movement of water and air through the
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opening, as well as allowing for any movement of rock walls, to prevent failure as would occur with a
concrete plug for example. An adit decant channel will not be constructed as any water leaving the
mine workings will flow via the Bellekeno 625 adit which is connected to the Bellekeno East decline.
Reclamation measures for the Bellekeno Mine are predicated on the fact that the static water elevation
will not reach the elevation of the Bellekeno East portal and therefore this portal will not discharge
water. As such the sediment ponds constructed at Bellekeno East for development of the decline will
be progressively reclaimed prior to mine closure.
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FIGURE 7-1
BELLEKENO MINE OVERVIEW

JUNE 2015
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Figure 7-2 Bellekeno East Portal and Site Facilities

Figure 7-2 shows the remaining surface buildings at Bellekeno East that will require removal

Figure 7-3 Bellekeno East Portal
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Figure 7-4 Bellekeno Mine As-Built September 2013
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7.1.3 200 Level Vent Raise

The 200 level vent raise is an historic vent raise to surface that connected to the 99 zone of the
Bellekeno mine. The 200 vent raise will be capped with an engineered concrete cap similar to what is
used at mines elsewhere in Canada. This cement plug will restrict physical entry and prevent air
movement and possible ice plug formation at the adit. A preliminary design for a concrete cap is
included in Figure 7-6.
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7.1.4 Onek Mine Closure Measures

The Onek mine was developed in 2012 and currently consists of 220 meters of a primary decline and
surface facilities (office building, storage containers, and ventilation fan). P-AML WRSFs, N-AML
WRDAs, and the vent raise have not yet been constructed. The Onek mine is not currently included in
the Keno Hill Mine Operations LOM plan and these additional facilities would not be constructed until
Onek becomes part of the LOM plan. An overview of the Onek mine is shown in Figure 7-7 and Figure
7-8. An as built of the Onek mine underground workings is shown in Figure 7-9.

Figure 7-7 Onek Mine aerial
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The closure measures associated with the Onek mine include the following steps:

1. Remove/salvage underground assets and equipment;
2. Remove any hazardous materials;
3. Install rock pile portal cover at the Onek 990 portal.

The Onek mine is not expected to produce any water during operations or closure. This is evidenced
by groundwater modelling presented during the environmental assessment and licensing process as
well as the Onek decline development project that demonstrated no water was encountered or
produced underground at Onek. Since the Onek decline was developed in Sep 2012 and suspended,
no water has pooled at the bottom of the decline after nearly 3 years, again supporting the closure
design for Onek that no longterm water management features are required for the Onek mine for
closure since no water is expected to flood the underground workings and exit the Onek 990 portal.

A rock pile cover similar to Bellekeno East (Figure 7-5) will be constructed to close the Onek 990 portal
face and prevent inadvertent access from wildlife or people.

7.1.5 Lucky Queen Mine

The Lucky Queen mine adit was rehabilitated in 2011/2012 including installation of new ground
support over the 1,200 metres of historic adit. This adit will provide primary ingress/egress to the
Lucky Queen mine. The Lucky Queen mine will consist of the underground workings (rehabilitated
historic 500 level adit and new workings), surface facilities and features at the Lucky Queen Portal Pad
(portal, surface buildings and infrastructure), a new P-AML WRSF, a new N-AML WRDA, and the vent
raise. The current status of the Lucky Queen mine includes the portal, a portable office trailer, shop
maintenance building and a storage building. An unlined settling pond is in place to manage water
flowing from the Lucky Queen mine. The historic waste rock dumps associated with the new P-AML
WRSF and N-AML WRDA are historic liabilities; however, they are included in the RCP because they
are a component of the Lucky Queen Production Unit Area once it is declared. A P-AML WRSF has not
been constructed yet for the Lucky Queen mine. An overview of the Lucky Queen mine surface area is
shown in Figure7-10 and Figure 7-11. An as built of the Lucky Queen underground workings is shown
in Figure 7-12.
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Figure 7-10 Lucky Queen Mine
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The steps and measures required for closure of the Lucky Queen Mine include:

1. Stabilize or backfill any remaining stopes as necessary to ensure long-term geotechnical
stability underground;

2. Backfill any remaining P-AML waste rock on surface to underground;

3. Remove/salvage underground assets and equipment;

4. Remove any hazardous materials;

5. Construct concrete adit bulkhead

The Lucky Queen mine drift is currently draining groundwater at a rate of approximately 1 lps. This
water is predominantly clean groundwater that does not require treatment and meets direct effluent
quality standards. The water from Lucky Queen is managed through an insulated bulkhead that
collects water into a pipe and directs it to an unlined settling pond located outside the portal.

A concrete bulkhead will be constructed at Lucky Queen, similar to the design proposed for the
Bellekeno 625 adit (Figure 7-21, 7-22 and 7-23). The bulkhead is not designed for high pressure but
will serve to collect water draining from the adit, prevent air movement and potential for ice formation
inside the adit and prevent inadvertent access.
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7.1.6 Flame and Moth Mine

The Flame and Moth deposit was outlined by surface exploration drilling in 2010 through 2013 with
ongoing surface exploration. The Flame and Moth mine portal location is approximately 50 metres
from the Keno District Mill and will utilize common infrastructure (offices, power, water, compressed
air, etc) associated with the mill. The location of the Flame and Moth mine in relation to the mill is
shown in Figure 7-13 and in Figure 7-29. The Flame and Moth underground workings design is shown
in Figure 7-14.

-~

Flameé and Moth. o
;9’ ta’l‘l-dca tion-_-.—""' Sl
"

Figure 7-13 Flame and Moth Portal and Decline Layout
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Figure 7-14 Flame and Moth Underground Workings Design

The steps and measures required for closure of the Flame and Moth include:

1. Stabilize or backfill any remaining stopes as necessary to ensure long-term geotechnical
stability underground; Backfill any remaining P-AML waste rock on surface to underground;

2. Remove/salvage underground assets and equipment;

3. Remove any hazardous materials;

4. Install rock pile portal cover.

During operations, the Flame and Moth mine is expected to produce up to 35 Ips at the deepest level
ofthe mine. The current static water elevation of groundwater table within the Flame and Moth deposit
is ~20 metres below surface. Once active mining operations cease, it is expected that the underground
workings will flood overtime from groundwater infiltration. The elevation of groundwater is expected
to return to current static elevations which is below the elevation of the Flame and Moth portal (906
masl) and therefore no water is expected to discharge the Flame and Moth mine requiring any ongoing
water management at closure.

RCP-Revision 4 82



PRELIMINARY RECLAMATION AND CLOSURE PLAN
y KENO DISTRICT MINE OPERATIONS
\
KENO HILL SILVER DISTRICT
T REVISION 4 — JUNE 2015

7.2 DRY STACK TAILINGS FACILITY

The dry stack tailings facility (DSTF) is located adjacent to the mill site and the most recent as-built of
the facility is shown in Figure 7-15 Dry Stack Tailings Facility Layout Current Conditions.

The closure objectives for the DSTF are to:

Ensure physical and geochemical stability of the DSTF;
Minimize erosion;

Effectively manage runoff;

Reduce water infiltration into the DSTF;

Minimize safety risks to people and wildlife; and
Reclaim the site to an aesthetically acceptable level

oA W

Water Licence QZ09-092 authorizes 322,000 tonnes of tailings can be placed on surface. As of June
2012, approximately 95,000 tonnes of tailings have been placed on the DSTF representing
approximately 30% of the overall permitted capacity. The placement of tailings on surface is currently
being conducted under an approved Phase 1 design and DSTF Operations and Monitoring Plan.
Additional detailed designs will be required to ultimately expand the DSTF to the currently authorized
322,000 tonne volume. The DSTF will be progressively constructed and reclaimed over the life of the
facility as tailings are generated by the mill. A portion of the DSTF will be built on an on-going basis
each year. In the summer of each year or as the progression of the facility allows, progressive
reclamation will occur through recontouring the side slopes to the final design slope angle (3:1) and
placing granular/organic material as a cover.

7.2.1 DSTF Geochemical Performance

Geochemical characterization of the tailings is being conducted as part of the Bellekeno Mine Tailings
Characterization Plan which was submitted in December 2010 as a requirement under Water Licence
QZ09-092. A humidity cell test is in operations for a composite sample of Bellekeno tailings produced
and stored on the DSTF. The results of the kinetic testing for Bellekeno tailings are presented in
Appendix 6 The results of this program are also included in the Annual Reporting submitted for QZ09-
092. Static geochemical characterization of the Onek and Lucky Queen tailings have been previously
presented as part of the environmental assessment and water licence permitting stage for deposition
of tailings from these deposits into the DSTF. Static and kinetic testing data from Flame and Moth waste
rock and tailings are presented in Appendix 6 and discussed as part of Type A Water Use Licence QZ09-
092 Renewal Application, October, 2014.

7.2.2 DSTF Soil Cover

Closure measures for the DSTF are included in the final design report for the facility. Although the
DSTF will be built in compacted 0.3 - 0.6 m lifts to limit water penetration, closure measures will
include covering the recontoured stack with a 0.25m thick soil cover consisting of sandy loam growth
media and granular material that is locally stored in stockpiles. The cover will limit water migration
through the stack. The DSTF has been progressively reclaimed in 2 phases. The first phase of
reclamation was completed in June 2012 and included the western slope of the DSTF with
recontouring to a 3:1 slope, placement of a 0.25 - 0.5 meter cover and seeding/fertilization. Figure 7-
16 shows the reclamation underway on the DSTF during June 2012. The second phase of progressive
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reclamation was completed in August 2013 and included recontouring the western slope of the upper
bench and north and south slopes, placement of a 0.25 m cover and seeding/fertilization. A summary
report on the progressive reclamation on the DSTF completed in 2012 is included in Appendix 9. A
similar evapotranspiration cover was constructed at the Brewery Creek Mine both on the heap leach
pad (0.25 m cover) and a waste rock storage dump (0.5 m cover). The actual performance results of
the Brewery Creek covers indicate precipitation infiltration rates between 7% - 22% with the
variation related to differences in cover thickness and topography. Given the performance of the
Brewery Creek covers over a seven year period, the similarities in soil properties and climate
conditions and the highly compacted nature of the DSTF, the reclamation measures proposed for the
DSTF are expected to result in <10% infiltration through the DSTF. The climate conditions at Brewery
Creek are very similar to the Keno Hill Silver District and the actual performance results of the Brewery
Creek cover are a supporting reference to the expected performance results on the DSTF.
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Figure 7-16 DSTF Progressive Reclamation, June 2012

The primary objective of the soil cover for the DSTF is to minimize erosion of the compacted tailings.
Physical inspections from 2013 - 2015 demonstrate that the soil cover has been effective in doing so
and has established vegetative cover as shown in Figure 5-3.

Alexco has proposed a reclamation and revegetation program that meets the EMR technical guidelines
for erosion control and revegetation. The Yukon Mine Site and Reclamation Closure Policy includes
establishment of stable slopes that prevent surface erosion and are conducive to successful re-
vegetation by native plant species or other species adaptable to that environment (EMR, 2008).

Appendix 9 provides soil properties and nutrient analysis for the DSTF cover material.

To maximize the efficacy of the cover, an engineering evaluation of the constructed 0.25 m cover will
be carried out using information collected at the site as a part of the environmental monitoring
programs designed by Alexco and prescribed in Water Licence QZ09-092. This includes hydrologic
information available for the site, as well as precipitation and snowpack data, together with laboratory
soil properties and in-situ measurements of the hydraulic conductivity for the DSTF and identified
cover material.

If monitoring during operations indicates that treatment will be required for meteoric water after final
closure, a passive bioreactor treatment system will be constructed at the site immediately down slope
from the DSTF. The area at the toe of the DSTF occupied by the runoff collection pond and polishing
pond during operations can be reconstructed and used for the development of a gravel infiltration
gallery, ethanol-based bioreactor cell (similar to the piloted at Galkeno 900 adit across Christal Lake
and proposed for the Bellekeno mine).
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7.3 WASTE ROCK STORAGE AND OVERBURDEN AREAS

Waste rock extracted from the deposits is characterized and managed according to the Waste Rock
Management Plan. Waste rock is identified as being one of the following types: potentially acid metal
leaching (P-AML) or non-acid metal leaching (N-AML).

The closure objectives for the waste rock storage facilities/disposal areas are to:

Ensure geotechnical and geochemical stability of the site;
Minimize erosion;

Minimize safety risks to people and wildlife, and

Reclaim them to an aesthetically acceptable level.

B W=

7.3.1 Bellekeno Waste Rock Storage Facilities/Disposal Areas

7.3.1.1 P-AML Waste Rock Storage Facilities

P-AML waste rock from the Bellekeno mine is currently being placed in a lined temporary Waste Rock
Storage Facility (WRSF) located south of the Bellekeno East portal (Figure 7-17). The facility was
designed according to the approved generic design (EBA, 2008)2 Appendix 2. At closure, any
remaining P-AML waste rock stored in the temporary facility will be placed underground as mine
backfill below the long-term static water level of the mine to limit oxygen contact with the P-AML waste
rock. The temporary WRSF liner will be removed and the area recontoured and revegetated to be
commensurate with the surrounding natural terrain. Revegetation will take place with appropriate
growth media and seed mixes.

7.3.1.2 N-AML Waste Rock Disposal Area

A Waste Rock Disposal Area (WRDA) was proposed to be constructed along the northeast flank of
Sourdough Hill, northwest of the current Bellekeno 625 waste rock storage areas. The Bellekeno
WRDA has not yet been constructed because the majority of the N-AML waste rock currently generated
from the Bellekeno mine has been used for road construction material with a lesser amount as
underground backfill. With the current LOM plan for Bellekeno, there is no scheduled requirement for
construction of a Bellekeno WRDA.

2 Available from the EMR website
http://www.emr.gov.yk.ca/mining/pdf/mml bellekeno mine development and operations plan waste rock sto

rage facility.pdf
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Ifhowever a WRDA is constructed for Bellekeno, reclamation and closure will include pulling the crests
back with an excavator followed by scarification and revegetation of the flat surface of the WRDA. The
final overall (crest to crest) slope of the WRDA will be 3H:1V. Based on the results of the reclamation
research discussed, organics materials may be blended and scarified into the top surface of the WRDA
to promote and enhance revegetation.

7.3.1.3 Bellekeno 625 Waste Rock Dump

The Bellekeno 625 waste rock dump is a historic facility that is included in this RCP under the
designation of the Bellekeno Production Unit. Reclamation and closure of the Bellekeno 625 WRDA
will include cleanup of equipment on the top surface of the WRDA, pulling back the crests with an
excavator followed by scarification and revegetation of the flat surface of the WRDA. Long term road
access will remain for pickup traffic to the Bellekeno 625 adit given it will drain and inspections will
be required during the post closure monitoring and maintenance period.
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7.3.2 Onek Waste Rock Storage Facilities/Disposal Areas

7.3.2.1 P-AML Waste Rock Storage Facilities

The Onek mine is not currently in the Keno Mine Operations LOM plan so no Onek P-AML or N-AML
waste facilities are included in the RCP. A P-AML WRSF was constructed on the historic Onek waste
rock dump to the north of the Onek historic open pit for the purposes of advanced exploration and
production at Bellekeno. Although constructed, no P-AML rock has been brought to surface and stored
from development of the Onek decline. Closure of the Onek P-AML WRSF therefore includes removal
of the liner and recontouring the outside containment berms followed by scarification of the surface
and seeding/fertilization.

7.3.2.2 N-AML Waste Rock Disposal Area

N-AML will be used for general construction and access road repairs and surface capping, or placed
into onsite N-AML WRDAs (Figure 7-8). N-AML material may also be placed underground as mine
backfill as required. No N-AML WRDA has been constructed and development rock from Onek was
used for construction of the portal area laydown yard and haul road switch backs.

If the Onek N-AML WRDA is built, it will be recontoured by pulling the crests back with an excavator
followed by scarification and revegetation of the flat surface of the WRDA. The final overall (crest to
crest) slope of the WRDA will be 3H:1V.

7.3.2.3 Onek Historic Waste Rock Dumps

Terrestrial reclamation of historic liabilities at Onek is currently under the scope of the District Closure
Plan and is not included in the RCP.

7.3.3 Lucky Queen Waste Rock Storage/Disposal Areas

7.3.3.1 P-AML Waste Rock Storage Facilities

A new P-AML WRSF will be constructed at the Lucky Queen site as per EBA’s generic facility design. P-
AML waste rock will be placed in the WRSF or underground as mine backfill, as required.

At closure, the P-AML WRSF will be recontoured by pulling the crests back with an excavator followed
by scarification and revegetation of the flat surface of the WRSF. The final overall (crest to crest) slope
of the WRSF will be 3H:1V. The WRSF will be covered with a total 0.5 m depth cover consisting of low-
permeability borrow material in the bottom portion to minimize infiltration of meteoric water. The
top potion of the cover shall consist of growth medium that will be seeded to promote vegetative
growth.

7.3.3.2 N-AML Waste Rock Disposal Area

N-AML will be used for general construction and access road repairs and surface capping, or placed
into the onsite N-AML WRDA (7-11). N-AML material may also be placed underground as mine backfill,
as required.
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The Lucky Queen N-AML WRDA will be recontoured by pulling the crests back with an excavator
followed by scarification and revegetation of the flat surface of the WRDA. The final overall (crest to
crest) slope of the WRDA will be 3H:1V.

7.3.3.3 Lucky Queen Historic Waste Rock Dumps

Terrestrial reclamation of historic liabilities at Lucky Queen is currently under the scope of the District
Closure Plan. At present, District Closure planning proposes pulling back crests, resloping dump slopes,
and scarifying and revegetating the top surface. The preliminary Lucky Queen historic waste rock
dump recontouring design will be developed through final determination of the Production Unit Area
and the mine licencing process.

7.3.4 Flame and Moth Waste Rock Storage/Disposal Areas

7.3.4.1 Flame and Moth P-AML Waste Rock Storage Facilities

A lined temporary P-AML storage facility will be constructed as per EBA’s generic facility design near
the portal entrance (up to 12,000 tonnes). This will be used during the initial development (137,000
tonnes) after which the development schedule will enable all P-AML development rock to remain
underground, and the P-AML rock stored within the temporary facility will be moved back
underground as backfill. All P-AML waste rock will be rehandled back underground prior to closure.

7.3.4.2 Flame and Moth N-AML Waste Rock Storage Facilities

A N-AML waste rock disposal area will not be built for Flame and Moth Mine as the rock will either be
used for construction or used as backfill. N-AML materials may be used for construction of portal pad
and laydown area, expanded coarse ore stockpile, mill yard expansion, new haul road to crusher and
construction of the toe berm and base layer for DSTF expansion.
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7.4 WATER MANAGEMENT STRUCTURES AND SYSTEMS

7.4.1 Closure Objectives and Design Criteria

The primary closure objectives for the water management and treatment sites are in regards to
chemical stability and environmental protection, including:

1. Prevent, minimize or mitigate adverse effects on the aquatic environment by removing
constituents of concern prior to discharge to the aquatic or terrestrial environment.

2. Minimize effects on the terrestrial environment by reducing sources of metals that could affect
soil quality.

3. Prevent the discharge of water to the environment that could cause human health effects.

A summary of the water management and treatment plan for each of the 4 mines and adits associated
with the RCP is shown in Table 7-2.

Table 7-2 Mine Water Management Summary

Mine Water Management Summary
Bellekeno East . No water discharges from Bellekeno East
Rock fill in front of adit
Mine floods and discharges from the 625 adit
Concrete hydraulic bulkhead (non-pressurized)
In situ treatment as primary treatment method
Convert lined treatment ponds to bioreactor as contingency
Lucky Queen . Groundwater infiltration exits the Lucky Queen mine
. No treatment required
. Concrete hydraulic bulkhead (non-pressurized)

Bellekeno 625

Onek . No water discharges from Onek 990 portal
. Rock fill in front of adit
Flame and Moth . Mine floods and reaches pre-mining static groundwater elevation (20 metres below surface

and portal elevation)
. Rock fill in front of adit

7.4.2 Bellekeno 625 Adit

Without continued dewatering and pumping after closure, the static water elevation of the Bellekeno
Mine will rise to and discharge from the Bellekeno 625 adit. A concrete adit bulkhead will be
constructed to allow management of the mine pool long term. The bulkhead is not designed as a high
head pressurized structure that will allow increased flooding above the 625 elevation, but rather as a
water management tool and feature that will allow consistent flow to the secondary bioreactor
contingency treatment system if it is required for treatment. As part of the District Wide Closure
Planning process, preliminary and indicative designs for concrete bulkheads for numerous mines in
the district have been developed. Appendix 8 provides preliminary design information excerpted from
the ESM Reclamation Plan for the Keno Hill District (Keno Hill Adit and Shaft Closure, Tetra Tech EBA
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March 2015). A preliminary design for the Bellekeno 625 adit concrete bulkhead is shown in Figure
7-21,7-22 and 7-23. The size of the Bellekeno 625 adit opening is approximately 2.5 m x 2.5 m.

A stainless steel grate will be installed at the adit entrance to restrict access by humans or wildlife. A
padlocked door within the grate will allow for access to the bulkhead for closure monitoring and
maintenance as needed.

The long-term water management and treatment approach for the Bellekeno Mine is summarized as

follows:

A detailed hydrogeological study of the Bellekeno Mine is on-going during mine operations,
and is required to determine the final flow and flooding rates to be expected from the
Bellekeno mine. The information to date supports a longterm mine inflow rate of ~2.85 lps.
As noted above, based on the existing mine plan, the final elevation of the static water in the
mine will be controlled by the Bellekeno 625 adit. This study will be based on information
collected as part of the Bellekeno Hydrogeology Plan submitted in November 2010 as a
requirement under Water Use Licence QZ09-092.

Final detailed design engineering will be required to construct a concrete bulkhead at
Bellekeno 625. A preliminary design is shown in Figures 7-21, 7-22 and 7-23. The bulkhead
would be put in place as the mine pool is allowed to flood (currently estimated to take 6-8
months).

In situ mine pool treatment to reduce soluble metals (zinc) loads using a carbon source such
as molasses will be implemented immediately upon commencing Bellekeno mine pool
flooding. Alexco has implemented this technology at several mine sites throughout North and
South America and it has proven highly successful in reducing soluble metal loading. This
technology is also undergoing a full scale demonstration at Silver King as part of the District
Closure project. The mine pool would be accessed through the Bellekeno East decline which
would not be blocked until Bellekeno 625 has been adequately decommissioned. In situ
treatment of the mine pool for at least 12 months prior to the mine pool discharging at 625 is
expected to produce acceptable water quality discharge criteria. Evidentiary information to
support the expected success of the in mine pool treatment of Bellekeno 625 is included in
Appendix 3.

Once active treatment and pumping of the mine pool ceases, the mine workings are allowed
to flood and in situ treatment begins, conversion of the current water treatment ponds at
Bellekeno 625 into bioreactors would take place.

The overall water management approach for Bellekeno is to have the bioreactor constructed
and commissioned prior to when the mine pool is fully flooded and discharging out of the 625
adit. It is expected that the in situ mine pool treatment will obtain acceptable discharge water
quality but in the event it does not then the bioreactor will already be fully commissioned by
the time the mine pool reaches the elevation of the 625 level and can serve as a polishing step
to the mine pool primary treatment if necessary. Bioreactor commissioning will be performed
by recirculating water in the bioreactor so as water begins to come from the mine the
bioreactor will transition from recirculated water to adit discharge, if further treatment is
required.
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7.4.2.1 Bellekeno Mine In Situ Treatment Design

Design information required for in situ treatment at Bellekeno includes retention time, mine in flow
volumes and mine water chemistry. The estimated volume of openings in the Bellekeno mine versus
the mine elevation is shown in Table 7-3. Mine inflow is measured on a daily basis and the litres per
second of pumping is shown in Figure 7-18. The average water inflow since mine operations were
suspended in August 2013 - April 2015 is 2.85 Ips. The measured mine inflow is used for water
treatment and management design purposes and represents the long-term expected inflow to the
Bellekeno mine. This is a conservative estimate since dewatered mines typically have a greater
groundwater capture efficiency than a flooded mine because a dewatering cone develops around a
dewatered mine, while when flooded the mine dewatering cone is minimized, essentially becoming a
preferential flow path for localized groundwater seepage to surface.

Bellekeno Mine Water Inflow Rates
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Figure 7-18. Bellekeno Mine Water Inflow Sep 2013 — Apr 2014

Zn concentrations in the Bellekeno mine water have remained relatively constant over the period
August 2013 - April 2015 and represent the long term expected chemistry of the Bellekeno mine under
closure conditions. Figure 7-19 shows the Zn concentration at Bellekeno since the mine has been in
suspension and has had no mining related impacts (i.e. material movement, blasting, mucking, etc.).
This is also a conservative design basis, as flooded mines typically have reduced metals leaching
compared to dewatered mines because oxygen transfer is minimized where air is excluded. If anything,
in the long term metals leaching, specifically zinc, should be expected to decrease as the mine is flooded
and many of the voids become saturated. Some metals leaching is still expected for the mine voids that
are above the flooded level (Bellekeno 625).
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Bellekeno Mine Water Zinc Concentration
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Figure 7-19 Total Zn Concentration Bellekeno Mine Discharge

Table 7-3 Cumulative Mine Volume vs Elevation

Bellekeno Mine Cumulative Mine
Elevations Voids — m3

625-650 67,633
650-700 50,685
700-750 38,556
750-800 36,994
800-850 21,467
850-900 4,290

900-950 2,730

A comparison of mine inflow and retention time is shown in Figure 7-20.
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Retention Time vs Mine Inflow
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Figure 7-20 Bellekeno Retention Time vs Mine Water Inflow

The design parameters for in situ treatment of Bellekeno mine water is presented in Table 7-4.

Table 7-4 Bellekeno In Situ Treatment Design Parameters

Design Parameter Unit
Mine Inflow Base Flow: 4 Ips Max Flow: 6 Ips
Zn Untreated Average: 4 mg/I Max: 8 mg/I
Zn Treated Discharge Criteria: 0.5 mg/|
Mine Volume 67,600 m3
Retention Time Average Retention: 200 days  Minimum Retention: 130 days

Based on the design flow of 4 Ips and void openings of 67,600 m3, it is calculated that there is
approximately 200 days of retention time in the Bellekeno mine pool which is more than ample for
effective in situ treatment.

The following summarizes the main design features of the Bellekeno in situ treatment system. The
process flow and instrumentation diagram for the Bellekeno is situ treatment system is shown in
Figure 7-25.

An adit concrete bulkhead at 625 will collect and manage water stored in the mine and provide
hydraulic retention time (HRT), as well as providing access control. Figures 7-21, 7-22, 7-23 present
a preliminary design for a concrete bulkhead applicable to Bellekeno 625. The bulkhead will consist
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of pressure monitoring instrumentation, clean out conduit (4”) for removal of built up sediments
behind the bulkhead and upper and lower discharge lines to gravity drain water from behind the
bulkhead to the bioreactor.

- 20m  _ NOTE:
(APPROX) REINFORCED CONCRETE
. BULKHEAD ANCHORED INTO THE
ADIT FLOOR, ROOF AND WALLS
WITH ROCK ANCHORS.

- LOWER & UPPER
I WATER CONDUITS
 (SEEDETALS6&7)
EO
w &
N
<

0.3m

MAINTENANCE/CLEAN UP
CONDUIT (4 IN SOLID
STAINLESS STEEL PIPE)

/ 4"\ BULKHEAD SITE - TRANSVERSAL SECTION VIEW
\_-_/ NOT TO SCALE

Figure 7-21 Preliminary Concrete Bulkhead Design Bellekeno 625

A pipeline and recirculation pump to inject reagents and water recirculation to various levels of the
mine. The Bellekeno mine is equipped with both air and water lines from surface to all levels
throughout the mine and will be used as the recirculation and reagent addition pipeline upon closure.
The discharge location of the injection pipe is planned to be in the stopes on the 850 level of the
Southwest Zone (see blue dots in Figure 7-4). Water from the 625 level will be collected, amended with
the design dose of reagents, and injected in the discharge location as illustrated, using the existing
water lines.

Site power will be supplied by current grid power connected at the Bellekeno 625 substation.
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Figure 7-22 Preliminary Concrete Bulkhead Design Bellekeno 625
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Figure 7-23 Preliminary Concrete Bulkhead Design Bellekeno 625

A process control and monitoring shed will be used to house the controls and monitoring systems
for each site. This system will allow for the observation of the mine pool levels, in situ water chemistry
parameters (pH, ORP, specific conductivity, and water temperature), flow rates, bulkhead pressures,
and reagent tank levels. The collected information will be data logged, which allows for the review of
the collected data over time. A sampling port will also be available to sample each site for lab water
chemistry parameters. The current water treatment shed at 625 will be repurposed for this
requirement.

A reagent storage tank will be used to store site reagents. In most cases, an alcohol-based reagent
will be utilized and stored in a tank sized to hold up to 12 months of reagent demand. The current lime
tank inside the treatment shed at Bellekeno 625 will serve this purpose.

A reagent dosing pump with variable speed controls will be used to transfer reagents from the
storage tank to the system pipeline for static mixing and conveyance for injection. The reagent dosing
pump will be controlled by a Programmable Logic Controller located within the process control and
monitoring shed, which allows reagent additions to be proportional to system flow rates.

A Programmable Logic Controller (PLC) will be located in the process control and monitoring shed.
This system is capable of monitoring up to eight 4-20 mA inputs from pressure gauges, flow meters,
level sensors, and other monitoring equipment. In addition, it includes up to four 4-20 mA outputs
that can control metering pumps, proportional flow valves, and other control equipment. The PLC
system currently designed for each site will be connected to the internet allowing for real-time process
monitoring and remote alarm notifications. This will also allow for in situ treatment experts to evaluate
treatment data in real time and make adjustments.
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7.4.2.2 Bellekeno 625 Existing Water Treatment Facility

The Bellekeno 625 Water Treatment Facility (WTF) includes a lime-addition circuit for metals
removal, multi-media filtration system for TSS and an ion exchange system for ammonia removal. The
ammonia removal system is only operated when blasting residuals are present in the system, and the
filtration system is primarily required only while active rock breaking and/or diamond drilling is
occurring underground. In a closure scenario, the Bellekeno 625 WTP is shut down and
decommissioned and the lined ponds and tanks are used for the construction of the bioreactor and in
situ treatment system.

Sludge from the Bellekeno 625 WTF is currently disposed of into a cell on the surface of the Valley
Tailings as per the current Sludge Management Plan and as authorized under QML-0009. Bellekeno
water treatment sludge is also authorized for disposal in the DSTF. The sludge from Bellekeno 625 that
is stored in the valley tailings cell is kept separate from the sludge generated at the other treatment

facilities. The sludge containment cells are not lined in order to allow water to exfiltrate from the cells.

Figure 7-24 Bellekeno 625 Area Overview

Upon closure, the sludge from the Bellekeno 625 treatment plant will be excavated from the storage
cell in the valley tailings and transported either back underground in Bellekeno East decline or placed
in the DSTF.

The discharge criteria currently authorized in WUL09-092 for the Bellekeno 625 water treatment
plant is protective of the receiving environment. The proposed discharge criteria for the Bellekeno
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mine for closure and long-term is the same as the current effluent quality levels during operations and
are summarized in Table 7-6 Bellekeno Mine Closure Effluent Quality Standards.

7.4.2.3 Bellekeno 625 Bioreactor

A preliminary design of the bioreactor at 625 is shown in Figure 7-26.

The lined ponds at Bellekeno 625 will be converted into a bioreactor and serve as a contingency
treatment system. Although the in situ treatment of Bellekeno is expected to produce direct discharge
complaint water, an additional contingency treatment system in the form of a bioreactor adds
additional confidence and conservatism in the water management plan for Bellekeno upon closure.

The bioreactor design and construction consists of the following steps:

Remove (vacuum truck) remaining sludge in Bellekeno lined ponds
Install piping distribution system in bottom of ponds

Fill ponds with clean gravel sourced from adjacent placer miner
Install geotextile barrier over surface of gravel

Place 1 meter soil cover over top of geotextile

Recirculate mine pool water through bioreactor and commission

o U W

A water treatment and management schedule for Bellekeno 625 is included in Table 7-5. Water from
the flooding mine pool would be pumped to the bioreactor constructed at 625 and commissioning and
optimization of the bioreactor would take place. Once the treated mine pool reaches the static elevation
of the 625 adit and begins to gravity flow out of the adit, pumping to the bioreactor for commissioning
would cease and passive flow and treatment through the bioreactor would continue. This approach
allows construction and commissioning of the bioreactor to have already been completed by the time
the Bellekeno 625 mine pool floods and reaches static water elevation and discharges out the 625 adit.
A bioreactor was constructed and operated from 2009-2011 at Galkeno 900 as part of the District
closure planning process. The results of the Galkeno 900 bioreactor performance is included in
Appendix 4 as support for this approach in closure of the Bellekeno mine.
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Table 7-5: Underground Mines Water Management Schedule

Months following cessation of mining activities

Bellekeno Water Management Task

M1 M2 M3 M4

M5

M6

M7

M8

M9

M10

M11

M12

Y2

Y3

Y4 Y5 Y6 +

Cessation of mining

Pump shutdown and mine workings flooding

In Situ Mine Pool Treatment

Construct bioreactor

Commission bioreactor with mine pool water

Passive feed of bioreactor from mine pool

Months following cessation of mining activities

Lucky Queen Water Management Tasks

M1 M2 M3 M4

M5

M6

M7

M8

E

M10

M11

M12

Y2

Y3

Y4 Y5 Y6 +

Cessation of mining

Construct bioreactor (if required)

Commission bioreactor with adit discharge (if required)

Passive feed of bioreactor from adit discharge

Months following cessation of mining activities

Flame and Moth Water Management Task

M1 M2 M3 M4

M5

M6

M7

M8

E

M10

M11

M12

Y2

Y3

Y4 Y5 Y6 +

Cessation of mining

Pump shutdown and mine workings flooding

In Situ Mine Pool Treatment
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Table 7-6 Bellekeno Mine Closure Effluent Quality Standards

Maximum Concentration in a
Parameter
Grab Sample
pH 6.5 t0 9.5 pH Units
Total Suspended Solids 25 mg/L
Ammonia Nitrogen (as N) 5 mg/L
Arsenic (total) 0.1 mg/L
Cadmium (total) 0.01 mg/L
Copper (total) 0.1 mg/L
Lead (total) 0.2 mg/L
Nickel (total) 0.5 mg/L
Radium 226 0.37 BQ/L
Silver (total) 0.01 mg/L
Zinc (total) 0.5 mg/L
Acute Toxicity Testing
96-hour Rainbow Trout | Non-Toxic, LCso (100%)

7.5 MINE, MILL AND SURFACE INFRASTRUCTURE

The closure objectives for mine, mill and surface infrastructure are to:
1. Remove potential sources of environmental contamination;
2. Minimize erosion;
3. Minimize safety risks to people and wildlife, and

4. Reclaim the site to an aesthetically acceptable level.

7.5.1 Bellekeno Surface Infrastructure

7.5.1.1 Bellekeno East Surface Facilities

Various surface support buildings and facilities (Figure 7-2) are in place near the entrance to the
Bellekeno mine and include:

e Surface maintenance shop

e Sea container storage units (5 each)

e Skid mounted washroom trailer

e  Skid mounted mine office

e Skid mounted miners dry/lunchroom

e Skid mounted explosives magazine

e Skid mounted double walled fuel tank

All of the surface buildings at Bellekeno East are portable structures that will be removed and
transported offsite for salvage at the end of the mine life.
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Figure 7-2 and Figure 7-3 show the current state of the Bellekeno East portal. The decline collar is a
multi-plate culvert 4 meters in diameter extending from the surface into the competent bedrock.

At closure, underground equipment will be removed from the underground mine through the
Bellekeno East portal. The portal will remain temporarily accessible at closure for the rehandling of P-
AML waste rock back into the underground. The Bellekeno East adit opening will then be blocked by
inserting rock fill to limit access by humans and wildlife (Figure 7-5). Reclamation measures for the
Bellekeno Mine are predicated on the fact that the static water elevation will not reach the elevation of
the Bellekeno East portal and therefore this portal will not discharge water. As such the sediment
ponds constructed at Bellekeno East for development of the decline will be progressively reclaimed
prior to mine closure.

Figure 7-27 Bellekeno East Surface Facilities

Reclamation of the Bellekeno East portal site will include removal of the shop and other buildings (e.g.
explosives and cap magazine). Fuel tanks will be cleaned and removed along with liners for reuse or
landfilling. Any additional debris will also be removed for reuse or proper disposal. All solid waste will
be disposed of in accordance with the Yukon Environment Act Solid Waste Regulations. Alexco has a
permitted commercial solid waste facility located in Elsa. All waste petroleum products and any other
special waste, as defined in the Special Waste Regulations will be disposed of in accordance with the
Regulations. Any soils contamination will be documented through a final site contamination
assessment. Contaminated soil will be removed and/or remediated in an approved manner. A land
treatment facility has been constructed near the Elsa Valley Tailings Facility for remediation of such
soils for district closure, and can be used for remediation of any hydrocarbon contamination at the
Bellekeno Mine. The portal site would then be recontoured and scarified to facilitate revegetation and
establish drainage (revegetation at the Bellekeno East portal site has already been started). Signage
will be installed to indicate the portal presence.
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Surface water diversion infrastructure (berms, ditches) will be maintained to prevent surface runoff
inflows into the adit and limit erosion. Water storage ponds will be filled in and contoured to match
surrounding environmental features.

Compacted areas will be scarified to promote natural revegetation or selected areas will be reseeded
with native vegetation.

7.5.1.2 Bellekeno 625 Adit Surface Facilities

The primary facilities in place at the Bellekeno 625 location include:

e Historic loadout and snow shed facility

e Compressor shack

e Ventilation fan and propane tank

e  Water treatment buildings (will be converted to treat shed for in situ)
e Sea container storage units

e Electrical substation (will remain until power not required at Bellekeno in situ)

7.5.2 Onek Surface Infrastructure

Various surface support buildings and facilities (Figure 7-7 and Figure 7-8) are in place near the
entrance to the Onek 990 portal and include:

e Sea container storage units
e Contractor offices

e Ventilation fan container

Reclamation of the 990 Portal will include removal of the shop and other buildings. Fuel tanks will be
cleaned and removed along with liners for reuse or landfilling. Any additional debris will also be
removed for reuse or proper disposal. All solid waste will be disposed of in accordance with the Yukon
Environment Act Solid Waste Regulations. Alexco has a permitted commercial solid waste facility
located in Elsa. All waste petroleum products and any other special waste will be disposed of in
accordance with the Special Waste Regulations. Any soils contamination will be documented through
a final site contamination assessment. Contaminated soil will be removed and/or remediated in an
approved manner. A land treatment facility has been constructed near the Elsa Valley Tailings Facility
for remediation of such soils for district closure, and can be used for remediation of any hydrocarbon
contamination at the 990 Portal. The portal site will be recontoured and scarified to facilitate
revegetation and establish drainage. Signage will be installed to indicate the portal presence.

Surface water diversion infrastructure (berms, ditches) will be maintained as appropriate to manage
surface runoff from entering the decline and limit erosion on site. Water storage ponds will be filled in
and contoured to match surrounding environmental features. Compacted areas will be scarified to
promote natural revegetation or selected areas will be reseeded with native vegetation.
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The new Onek vent raise will be capped with an engineered concrete cap. This cement plug will restrict
physical entry and prevent air movement and possible ice plug formation at the adit. A preliminary
design for a concrete cap is included in Figure 7-6.

7.5.3 Lucky Queen Surface Infrastructure

Reclamation of the Lucky Queen Portal Pad will include removal of the shop and other buildings. Fuel
tanks will be cleaned and removed along with liners for reuse or landfilling. Any additional debris will
also be removed for reuse or proper disposal. All solid waste will be disposed of in accordance with
the Yukon Environment Act Solid Waste Regulations. Alexco has a permitted commercial solid waste
facility located in Elsa. All waste petroleum products and any other special waste will be disposed of
in accordance with the Special Waste Regulations. Any soils contamination will be documented
through a final site contamination assessment. Contaminated soil will be removed and/or remediated
in an approved manner. A land treatment facility has been constructed near the Elsa Valley Tailings
Facility for remediation of such soils for district closure, and can be used for remediation of any
hydrocarbon contamination at the Lucky Queen site. The portal pad will be recontoured and scarified
to facilitate revegetation and establish drainage. Signage will be installed to indicate the portal
presence.

Surface water diversion infrastructure (berms, ditches) will be maintained as appropriate to manage
runoff and limit erosion. Water storage ponds will be filled in and contoured to match surrounding
environmental features.

Compacted areas will be scarified to promote natural revegetation or selected areas will be reseeded
with native vegetation.

The new Lucky Queen vent raise will be capped with an engineered concrete cap. This cement plug
will restrict physical entry and prevent air movement and possible ice plug formation at the adit. A
preliminary design for a concrete cap is included in Figure 7-6.

7.5.4 Flame and Moth Surface Infrastructure

The Flame and Moth portal and mine surface facilities sit within the current mill area footprint and
disturbance and will utilize as much existing infrastructure as possible.Figure 7-28 shows the location
of the Flame and Moth portal in relation to the mill. Surface infrastructure that is new to Flame and
Moth and not already included in the mill facilities and infrastructure includes:

e Sea container storage units
e Maintenance Shop

e Mine office
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Figure 7-28 Flame and Moth Surface Facilities

An overview of the layout of the Flame and Moth mine surface infrastructure is shown in Figure 7-29.
The water treatment plant (WTP) for the Flame and Moth mine will be constructed inside the mill
building and closure measures associated with the WTP are included in the mill facilities. The
ventilation fan for Flame and Moth will be installed inside the portal to reduce noise emissions.

All of the surface buildings associated with Flame and Moth are portable structures that will be
removed and transported offsite for salvage at the end of the mine life.
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7.5.5 Mill Surface Infrastructure

The Keno District Mill is a conventional differential flotation facility producing two separate metal
concentrates that are shipped offsite for final processing. A layout of the mill facilities is shown in
Figure 5-4.

The following mill infrastructure and facilities comprise the main facilities constructed over the
2010/2011 mill construction and commissioning period and comprise the facilities that require
removal under the closure plan (Figure 7-30):

e  Mill building

e  Mill office and dry
e Electrical substation
e Mill process pond
e Crusher plant

e  Crusher MCC

e Fine ore stockpile
e Mill feed conveyor
e Mill MCC

e Assaylab

e  Process water tank
e Diesel storage tank
e Propane tank

e Lightning Creek bridge
7.5.5.1 Mill Buildings and Infrastructure

The buildings at the Keno District Mill site can be broken into three categories for dismantling and
salvage purposes:

e modular, prefabricated trailer style buildings, such as the offices and dry
e rigid, steel frame construction buildings with steel wall sheeting, such as the mill building

e non-rigid prefabricated steel frame "fold-away" or containerized buildings.

The modular prefabricated trailer style buildings will, wherever economically feasible, be removed
from the site and sold for their salvage value. Generally disassembly involves removing the underlying
wood skirting, water, electrical and septic piping and cabling and then breaking the units into their
respective prefabricated units. The individual units are then placed on axle dollies and removed from
the site to be reused elsewhere following refurbishing. The remaining service piping, cabling and
skirting lumber is removed and disposed of as either scrap or as salvageable material. The gravel pad
beneath the trailer units will be scarified with a grader to enhance the re-establishment of natural
vegetation.
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In the event that it is found at the time of decommissioning that any such unit(s) cannot be removed
or sold for their salvage value, then the unit(s) will be inspected for hazardous materials, the hazardous
materials removed and units demolished on site. The materials with salvage value will be removed and
sold for their respective value. Non-hazardous materials that have no salvage value will be disposed of
in an approved landfill site on the mine site. Combustible wastes such as lumber-based building
materials will be burned and the residue buried in the landfill site.

The rigid steel frame buildings will be dismantled on site with the support steel being sold for salvage
value wherever economically feasible. Prior to disassembly, the buildings will be stripped of all non-
attached equipment and materials such as shelving units, office furniture, equipment, etc. Wherever
feasible, materials with salvage value will be sold for its value. Non-hazardous materials that have no
salvage value will be disposed of in the approved on-site landfill area. As indicated earlier, all buildings
will be inspected for hazardous materials, such as hydrocarbons, reagents, etc. Any such material will
be removed and disposed of in a manner approved by regulatory authorities for the Yukon Territory.
Generally disassembly of these buildings involves removing all of the steel sheet roof and wall panels
and internal insulation. The steel support structure is then disassembled and where feasible sold for
its salvage value either as an intact building or as high quality steel scrap. Internal steel structures
would then be removed and treated in a similar fashion.

Above grade concrete footings, foundations concrete floor slabs and below grade concrete foundations
will be covered by a minimum thickness of 1 m of overburden and scarified. These covered slabs will
be seeded with an appropriate vegetation mix to establish vegetative growth over these areas. The
specific details of each of the mill area buildings are further described in the following sections and
closure measures identified.

Ekecrical Substation

Figure 7-30 Arial View of Mill Site Infrastructure and Layout
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7.5.5.2 Mill Building

The mill building is a pre-engineered steel building containing all of the processing equipment used
for the milling, flotation and recovery of Ag, Pb and Zn from the Bellekeno mine underground ore. The
mill building is 22.5 x 54 meters in dimension (Figure 7-31).

Closure measures for the mill building include salvage and removal of the process equipment,
dismantling of the engineered building, breaking the concrete slab to allow percolation of water and
covering of the footprint with growth media.

Figure 7-31 Mill Building
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7.5.5.3 Mill Office and Dry

The mill office and dry facility is comprised of two skid mounted trailer units and one skid mounted
wash car with a wooden truss constructed over the top of the 3 units. The two office units are 3.05 x
8.3 meters in dimension and the dry/shower facility is 3.35 x 11.58 meters (Figure 7-32).

Closure measures for the mill office include dismantling the roof truss structure and removing the
building from site. Since the office is a portable structure there is no demolition required.

Figure 7-32 Mill Office and Dry

7.5.5.4 Electrical Substation

An electrical substation is located adjacent to the mill office/dry facility and houses a primary 69 KV -
600 V step down transformer and electrical distribution infrastructure. The substation is enclosed by
a 28 m x 15.5 m fence (Figure 7-33). The step down transformer will be removed and salvaged and the
remaining equipment will be removed and either salvaged or buried. The same decommissioning
measures will be applied to the Onek substation.
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Figure 7-33 Electrical Substation

7.5.5.5 Mill Process Pond

The mill process pond is located downgradient from the mill building and contains and manages the
process water balance required for the milling operation (Figure 7-34). Thickener overflow water
from inside the mill building gravity flows via a 6” yellomine pipe into the mill process pond. Process
makeup water is pumped from the pond to the process water tank for makeup and recycling in the
milling process. The mill process pond is 32 x 79 meters in dimension with a total design capacity of
3,500 m?.

Since the mill process pond was not constructed with an engineered fill embankment there is no long
term stability concern that needs to be addressed at closure. Closure of the pond consists of removing
and burying the HDPE liner, scarification of the side slopes and revegetation. The pond will serve as a
sedimentation pond during closure for capture of surface water if necessary until revegetation is
stabilized. Although not a component of the closure for the mill area, the pond could also serve as a
bioreactor facility if the DSTF produces seepage requiring treatment.
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Figure 7-34 Mill Process Pond

7.5.5.6 Crushing Plant

Coarse ore from the Bellekeno, Onek, Lucky Queen and Flame & Moth underground mines is
transported to a crushing plant (Figure 7-35) where the coarse ore is crushed and reduced in size to
nominally 3/8”. The crushing plant is a portable two-stage closed circuit plant containing a jaw
crusher, single deck screen and cone crusher. The crushers, screen deck and conveyors are all portable
tire mounted units that can be easily removed from site. Once the material is crushed it is transported
to the adjacent fine ore stockpile via a radial stacker conveyor.

Since the crushing plant is a portable unit on wheels, closure consists of transporting the crusher offsite
for salvage value. The crusher retaining wall is constructed of 6 stacked sea- containers that likewise
can be removed and salvaged.
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Figure 7-35 Crushing Plant

7.5.5.7 Fine Ore Stockpile

Fine ore produced from the crushing plant is stored on a fine ore stockpile covered by a fabric
membrane structure to isolate the ore from snow, rain and windy conditions (Figure 7-36). The fabric
membrane structure is 11.35 meters tall, 18.3 x 24.5 meters in dimension and is supported by an
aluminium support structure sitting on 4 (ea) 40’ steel containers that provide containment of the fine
ore as well as storage units for the crushing plant and mill spare parts inventory.

Closure of the stockpile includes excavation and milling of any residual fine ore remaining on surface,
removal and salvage of the sprung structure and sea-containers. The buried tunnel will be removed
and salvaged for steel scrap value.
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Figure 7-36 Fine Ore Stockpile

7.5.5.8 Crusher MCC

A Motor Control Centre (MCC) for the crusher (Figure 7-37) is located adjacent to the crushing plant
and provides electrical distribution for the various motors located in the crushing plant. The main
electrical substation distributes 600 V electrical power directly to the crusher MCC and then individual
motor starters within the MCC distribute power to the motors. The crusher MCC is a portable skid
mounted steel insulated building with dimensions of 2.4 x 6.1 meters.

Closure measures for the crusher MCC consist of transporting the unit offsite for salvage value.
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Figure 7-37 Crusher MCC

7.5.5.9 Assay Lab

The assay lab is located immediately adjacent to the mill building and consists of 3 skid mounted trailer
units separated by a wooden deck and winter roof truss (Figure 7-38). The sample prep trailer is a skid
mounted trailer used for preparation of mill and underground samples. The trailer is 13.47 x 3.05
meters in dimension.

The assay lab trailers consist of 2 separate skid mounted units that are joined together with assay
capability for AA digestion and fire assay. The two assay trailers are 2.4 x 6.1 meters in dimension.

Closure measures for the assay lab consist of transporting the units offsite for salvage.
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Figure 7-38 Assay Lab

7.5.5.10 Mill Motor Control Centre

A Motor Control Centre (MCC) for the mill building (Figure 7-39) is located immediately adjacent to
the mill and contains the motor control starters and distribution for the mill equipment. The main
electrical substation distributes 600 V electrical power to the mill MCC. The mill MCC is a skid mounted
unit mounted on a steel support structure and has a dimension of 15.24 x 3.04 meters.

Closure measures for the mill MCC consist of transporting the unit offsite for salvage.
7.5.5.11 Fresh Water Tank

A steel fresh water tank is located next to the mill building and sits on a compacted gravel pad. Fresh
water is delivered to the fresh water tank via a water truck and the fresh water is used in eye wash
stations located throughout the mill building, for reagent mixing and for pump gland water. The fresh
water tank has a capacity of 50.26 m3and is 4 meters tall and 4 meters in diameter.

Closure of the fresh water tank consists of dismantling and cutting up for salvage value.
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Figure 7-39 Mill MCC

7.5.5.12 Diesel Storage Tanks

Two skid mounted double walled diesel storage tanks are located adjacent to the concentrate loadout
area and are used for general fuelling of mobile equipment and vehicles. The tanks each have a storage
capacity of 3.78 m3.

The diesel storage tanks are supplied by the diesel supply vendor and closure consists of returning the
tanks to the supplier.

7.5.5.13 Propane Tank

A tire mounted portable propane storage tank sits near the mill building with a capacity of 45,425 litres
of propane. Propane is used at the mill for heating the mill building during winter conditions.

The propane tank is supplied by the vendor and closure consists of returning the tanks to the supplier.
7.5.5.14 Buried Infrastructure

All buried piping and electrical cabling will be de-energized, drained and truncated where they break
surface with the buried portions left remaining in the ground. The ends of all buried piping and cable
runs will be cut off at 1 m below grade with the resulting excavations backfilled. Prior to abandonment
all possible piping will be drained and washed to remove its contents.

The location of all known buried piping and cabling to be left in the ground will be marked on a site
plan to be submitted to regulatory authorities for future reference.
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Where appropriate, surface piping will be decontaminated by flushing the respective section of pipe
with water and then removing the pipe for disposal. Large diameter piping will be sold for salvage
where feasible. Piping with no salvage value will be disposed of in the site landfill area.

All above ground electrical cabling will be de-energized and removed. In most cases the cable will be
recovered for its salvage value. Cable with no salvage value will be disposed of in the site landfill area.

7.5.6 Flat Creek Camp

Employees and contractors directly related to the Keno Hill Mine Operations are housed in the Flat
Creek camp as well as in 4 staff houses that are located in Elsa (Figure 7-40). Additional personnel and
camp accommodation requirements are on-going beyond Bellekeno, Onek, Lucky Queen and Flame &
Moth deposits production operations including exploration, care and maintenance and district closure
planning and implementation. Given these ongoing activities, removal and closure of the entire camp
facility is not envisioned as part of the Bellekeno, Onek, Lucky Queen and Flame & Moth deposits
production closure plan and requirement.

Closure measures include dismantling and removal of the excess trailer units to Lot 960 which is a
private lot owned by Alexco in Keno City. The expanded septic system, along with the increased
freshwater supply will remain in place for continued use by the downsized camp.

Figure 7-40 Flat Creek Camp
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7.6 HAzZARDOUS MATERIALS

7.6.1.1 Mill Wastes

Extra reagents or chemicals will be loaded up and returned to the supplier where possible. Concrete
footings will be demolished and buried in situ. Any additional debris will also be removed for reuse or
proper disposal. All solid waste will be disposed of in accordance with the Solid Waste Regulations. All
waste petroleum products and any other special waste, as defined in the Special Waste Regulations will
be disposed of in accordance with the Regulations. Any soils contamination will be documented
through a final site contamination assessment. Contaminated soil would be removed and/or
remediated in an approved manner (i.e.land treatment facility in Mayo or Elsa if one is developed there
or buried and covered). The pad area will have its embankment shoulders re-graded to prevent water
ponding, and the surface will be scarified and reseeded to promote vegetative cover.

Itis expected that at closure the material beneath the ore stockpiles will be processed through the mill
to remove any remaining economic values as well as eliminating any potential contaminant of concern
from the material. The impermeable rehandling pads will be demolished and buried once cleaned of
all metal contaminants.

7.7 ROADS AND OTHER ACCESS

The closure objectives for linear disturbances, including roads, other access and transmission lines,
are to:

1. Achieve long term physical stability of the disturbed areas; and

2. Reclaim the areas such that it is aesthetically acceptable.
7.7.1 Roads
All roads either newly developed or reconstructed/upgraded from existing roads will be subject to
standard road decommissioning and reclamation measures at closure. Site roads include (Figure 7-
41):

e Bellekeno East portal to Upper Laydown (0.5 km L x 6 m W);

e Bellekeno 625 Access (0.3km L x 6 m W);

e Bellekeno East portal to BK'5 (3.0 km L x 9 m W);

e Keno City Bypass Road (1.2 km L x 9 m W) - includes Lightning Creek Bridge;

e  Christal Lake Road from Silver Trail Highway to the Mill (1.9 km L x 6 m W);

e Onek Haul Road (2.1 km L x 9 m W);

e Keno City Bypass Road from Wernecke public road to Onek 990 (1.2 km L x 9 m W); and

e Flame and Moth Haul Road from portal to crusher (175 mLx9 m W)

The roads identified for closure range in width from 6-9 meters depending on their primary use.
Standard road decommissioning and reclamation measures at closure include: culvert removal, re-
sloping banks and removal of the safety berm to reflect the natural topography as well as provide
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stability, and surface scarification to encourage natural revegetation (Figure 7-42). Re-
grading/contouring the roads will ensure that runoff sheds off the road surface. Localized seeding with
native vegetation will take place where erosion control is necessary. Compacted areas will be scarified
to promote revegetation. Figure 7-41 illustrates a typical section of the haul road between the mine
and mill, and shows the bridge crossing at Lightning Creek.

Alexco will consult EMR Client Services & Inspections and Highways & Public Works, Transportation
Branch, to determine appropriate methods for limiting access to the sites. The Wernecke road from
Keno City to Lucky Queen is not included in the RCP as this is a designated public road that provides
access to private residence and will not be reclaimed or closed.

7.7.2 Transmission Lines

Transmission lines constructed or to be constructed include the Bellekeno, Onek and Lucky Queen
transmission lines. All transmission lines constructed will be subject to standard decommissioning and
reclamation measures at closure, including removing power poles and lines, and undertaking
measures to promote natural revegetation. Any compacted areas will be scarified.

Figure 7-41 Lightning Creek Bridge and Typical Haul Road Section
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7.8 BORROW MATERIALS PLANNING
7.8.1 Borrow and Cover Sources

Borrow material will be required for cover systems. Any borrow areas used will be reclaimed through
slope stabilization and revegetation.

There are four existing borrow storage sites located at the mill area (Figure 7-43) that are suitable for
cover construction and reclamation purposes. There are also a number of known granular deposits on
the hill slope above the Bellekeno Haul Road which have old access trails which could be sourced for
the required borrow materials. The total volume of growth media stored in the piles shown in Figure
7-37 is approximately 4225 m3.
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7.9 MONITORING AND IMAINTENANCE

Prior to commencement of mining operations in the Keno Hill Silver District by Alexco, a number of
monitoring programs and a surveillance network were already in place for care and maintenance
activities and for advanced exploration and preliminary development activities at the KHSD. These
programs include physical inspections, effluent treatment systems and flow monitoring, a water
quality surveillance network, old mine workings monitoring, aquatic effects monitoring for benthic
invertebrate populations, sediment monitoring, waste rock and mine wall sampling and the Adaptive
Management Plan.

When mining commenced at Bellekeno, several more monitoring programs came on line to assess the
efficacy of the environmental measures implemented for mining and to determine environmental
impacts of mining, if any. These programs will be tailored to assess closure measures and continue as
necessary with cessation of mining. The scope of the required amendments to the existing monitoring
programs would be determined at Closure. The following existing programs will continue in modified
form after closure:

a) Surface water quality monitoring (as per Table 7-7)

b) Hydrological monitoring

¢) Groundwater monitoring

d) Physical and engineered structures monitoring (geotechnical assessment)
e) Sediment, benthic and aquatic resources monitoring

f) Climate monitoring (as required for assessment of other resources)

Monitoring activity will be required to determine the on-going and continued success of closure
measures in meeting the closure objectives for a period of 10 years. The adaptive management
approach will be used to determine thresholds identifying when remedial actions have been triggered,
and then the success of the remedial measures will need to be incorporated into the monitoring and
surveillance regime.
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Table 7-7 Keno Hill Mine Operations Reclamation and Closure Plan Surveillance Network Monitoring Schedule
Monlg::os;tzatlons Stati:)':Zi:z;::tEd r:::‘?;-‘::;:::;en Easting Northing Description I\./Ir:::IIs D'I\;setzlav;d Ammonia Nitrite Nitrate Phosphorous | Sulphate DOC Hardness | Alkalinity pH Conductivity TSS Radium LC50
KV-1 a 4742790 7092790 South McQuesten River u/s Christal Creek - - - - - - - - - - - - - - -
KV-2 a 472076 7090036 South McQuesten River @ Pumphouse - - - - - - - - - - - - - - -
KV-6 a 483909 7088242 Christal Creek at Keno Highway - - - - - - - - - - - - - - -
Kv-7 a 478657 7092413 Christal Creek at Hanson Road - - - - - - - - - - - - - - -
KV-8 a 465836 7088410 Christal Creek @ Mouth - - - - - - - - - - - - - - -
KV-34 a a 486562 7090614 Lucky Queen 500 Level Adit w w W w W W W W W W W W W w W
KV-37 a 490315 7087776 Lightning Creek u/s Hope Gulch - - - - - - - - - - - - - - -
KV-38* a 488193 7087341 Lightning Creek u/s Thunder Gulch - - - - - - - - - - - - - - -
KV-39 a 490252 7087783 Hope Gulch u/s Lightning Creek - - - - - - - - - - - - - - -
KV-40 a 488982 7087503 Charity Gulch u/s Lightning Creek - - - - - - - - - - - - - - -
KV-41 a 485429 7086764 Lightning Creek u/s bridge at Keno City - - - - - - - - - - - - - - -
KV-42 a a 487363 7087062 Bellekeno 625 Adit w w W w W W W W W W W W W
KV-43 a a 487318 7087147 Bellekeno 625 Treatment Pond Decant w W W W w W w W w W W W w W w
KV-44 a a 487361 | 7087195 Bellekeno 625 Seep - Q Q Q Q Q Q Q Q Q Q Q Q - -
KV-45 a a 485101 7087288 Onek 400 Adit Q Q Q Q Q Q Q Q Q Q Q Q Q - -
KV-49 a 483582 7087009 Hinton Creek u/s Christal Creek - - - - - - - - - - -
KV-50 a 483575 7086897 Christal Creek u/s Hinton Creek - - - - - - - - - - - - - - -
KV-51* a 483600 7087010 Christal Creek d/s Hinton Creek - - - - - - - - - - - - - - -
KV-52 a a 483756 7087869 Mackeno Creek M M M M M M M M M M M M M - -
KV-65 a a 487464 7086873 Thunder Gulch Upstream of Bellekeno M M M M M M M M M M M M M - -
KV-72 a 482492 7104476 South McQuesten River at McQuesten Lake Q Q Q Q Q Q Q Q Q Q Q Q Q - -
KV-76 a 487414 | 7087118 Thunder Gulch d/s of Bellekeno 625 adit Q Q Q Q Q Q Q Q Q Q Q Q Q - -
KV-77 a 487742 | 7086013 Thunder Gulch upstream of Bellekeno East Q Q Q Q Q Q Q Q Q Q Q Q Q - -
KV-78a a 485690 7087474 Onek Waste Rock Storage Facility Q Q Q Q Q Q Q Q Q Q Q Q Q - -
KV-78b a 487126 7087052 Bellekeno Temporary Waste Rock Storage Facility Q Q Q Q Q Q Q Q Q Q Q Q Q - -
KV-79 a 483796 7087919 Christal Creek d/s MacKeno Tailings Q Q Q Q Q Q Q Q Q Q Q Q Q - -
KV-80 a 483790 7087869 Christal Lake u/s Mackeno Tailings Q Q Q Q Q Q Q Q Q Q Q Q Q - -
KV-81 a 483548 7086423 Lightning Creek, South of Mill Site Q Q Q Q Q Q Q Q Q Q Q Q Q - -
KV-83 a 483787 7086750 District Mill Pond Discharge W-WD W-WD W-WD W-WD W-WD W-WD W-WD W-WD W-WD W-WD W-W W-WD W-WD W-WD W-WD
KV-84 a 484925 7087117 Keno City Well - Q Q Q Q Q Q Q Q Q Q Q Q - -
KV-85 a 483864 7086952 District Mill Site Groundwater Well #1 PH2 - Q Q Q Q Q Q Q Q Q Q Q Q - -
KV-86 a 483836 7086707 District Mill Site Groundwater Well #2 PH5 - Q Q Q Q Q Q Q Q Q Q Q Q - -
KV-87 a 484104 7086854 District Mill Site Groundwater Well #3 PH6 - Q Q Q Q Q Q Q Q Q Q Q Q - -
KVv-88d a 483946 7087016 District Mill Site Groundwater Well #4 - - - - - - - - - - - - - - -
KV-88s a 483942 7087016 District Mill Site Groundwater Well #4 - - - - - - - - - - - - - - -
KV-89d a 483831 7086864 District Mill Site Groundwater Well #5 - - - - - - - - - - - - - - -
KV-89s a 483825 7086864 District Mill Site Groundwater Well #5 - - - - - - - - - - - - - - -
KV-90 a 483828 7086845 District Mill Site Groundwater Well #6 - - - - - - - - - - - - - - -
KV-91 Bellekeno Waste Rock Disposal Area Well #1 - - - - - - - - - - - - - - -
KV-92 Bellekeno Waste Rock Disposal Area Well #2 - - - - - - - - - - - - - - -
KV-93 Bellekeno Waste Rock Disposal Area Well #3 - - - - - - - - - - -
KV-94 Bellekeno Waste Rock Disposal Area Well #4 - - - - - - - - - - - - - - -
ON-MW-01 a 7087277 485383 Onek Waste Rock Disposal Area Well #1 - Q Q Q Q Q Q Q Q Q Q Q Q - -
ON-MW-02 a 7087083 485244 Onek Waste Rock Disposal Area Well #2 - Q Q Q Q Q Q Q Q Q Q Q Q - -
LQ-MW-01 a 7090576 486426 Lucky Queen Waste Rock Disposal Area Well - Q Q Q Q Q Q Q Q Q Q Q Q - -
KV-96 a Onek 990 Portal Adit W-WD W-WD W-WD W-WD W-WD W-WD W-WD W-WD W-WD W-WD W-W W-WD W-WD W-WD W-WD
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During closure, an Environmental Monitor will continue water quality sampling at some of the
monitoring stations identified in the Type A Water Use Licence.

Table 7-8 shows the proposed closure monitoring schedule used as the basis for cost estimating. The
schedule includes those sites that are relevant to post closure monitoring and monitored under other
licences:

e Monitoring of road bank and drainage along access road;

e Physical inspection of dry stack tailings facility area;

e Physical inspection of the passive water treatment systems;

e Physical stability of all waste rock disposal areas;

e Success of revegetation measures (principally portal area and mill pad area, DSTF);

e  Monitoring of cover system integrity (P-AML and DSTF); and

e Physical inspection of impacted earthen surfaces for evidence of erosion, gullying, or sediment
transport to watercourses.

The condition of permafrost beneath the WRDAs and DSTF will be monitored throughout operation
and during the 10 year post closure monitoring period. The requirement for ground temperature
monitoring will be reviewed 10 years after closure, depending on the status of the construction of the
Bellekeno, Onek and Lucky Queen WRDAs. An annual geotechnical inspection should be conducted on
the WRDA, DSTF and sedimentation/treatment ponds for at least five years after closure. The
requirement for an annual geotechnical inspection will be reviewed five years after closure.
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Table 7-8 Bellekeno, Onek, Lucky Queen and Flame & Moth Decommissioning and Reclamation Closure Schedule

Table 5-3 Keno Hill Mine Operations LOM Plan D issioning and

Plan Closure

Phase / Activity

2014 2015

2016 | 2017 | 2018

2019

2020 | 2021 | 2022

2023

2024

2025

2026

2027 2028 2029 2030 2031

Develoy

pment/Operations

|Closure |

Post Closure Monitoring and Maintenance

Progressive Reclamation

Closure and Reclamation Optimization/Research

1B Pr Unit Area

- Underground Devel Operation:

Suspension/CM

-Reclaim Bellekeno East Portal Site

- Reclaim Bellekeno 625 Adit Site

- Bulkhead 625 Installation

- Bellekeno Mine Flooding and Insitu Pool Treatment

- Bellekeno 625 Bioreactor Construction/Qperation

- i
ame an roduction Unit Area

- Underground Development/Qperation

- Portal Closure

- Mine Flooding/In Situ Treatment

Tucky Queen Bm%u&lon Unit Area

- Underground Development Operation

- Reclaim Luckv Queen 500 Level Portal Site

roduction Unit Area

- Underground Development Operation

- Reclaim Onek 990 Portal Area

-VentRajse

[Waste Rock Storage

- Temporary P-AML WRSF - Bellekeno East

- Permanent P-AML WRSF.

- N-AML WRDA:

-Reclaim Borrow Areas

|Roads

- Access Road Extension Bellekeno Eastto Bellekeno 625

- Bellekeno Haul Road

-Keno City Bypa

- Mill Site Access Including Christal Lake Road

-Luckv Queen Bvpass Road

- Other Roads and Trails

- Active Milling Operation

SUspension/CVT

- Mill and Ancillary Facilitie:

- Mill Pad

- Ore/Tailings Stockpile Pad

- Runoff Collection Pond(s)

- Diversion Ditches to Collection Pond

ilitv Cover
- Progressive Reclamation
- Final Cover Reclamation

Closure Site ( itoring & mai ) I

Active Operations
Reclamation and Closure
Water Treatment/Management
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7.10 PERFORMANCE UNCERTAINTY AND RISK MANAGEMENT

7.10.1 Risk Assessment

Management of risk is fundamental to Alexco’s business model, operations approach and philosophy.
Alexco’s risk assessment system has been tailored from other well proven systems and models. It is
the objective of Alexco that any major project, expansion or undertaking should undergo a risk
assessment process. The benefits of a risk assessment process include:

Develops a risk profile for the major risks of a project;

Provides a recognition and documentation of project uncertainties prior to commencing the
project;

Provides common understanding, objectives and direction for projects;

Provides the framework for an action plan to manage and reduce project risks;

Enhances project economics;

Enhances employee and environmental safety

The risk assessment process can be summarized in the following steps:

Identifv Risk Issues

v

Identifv Causes

v

Identifv Impnact(s)

v

Existing Controls

v

Rate Residual Risks

v

Future Action

Identify Risk Issue

An area of concern is raised and the questions asked “what would happen if” or “is it possible that”.
This identifies a particular risk issue that forms the basis for assessment.

Identify Causes

The potential causes of the risk issue are identified and recorded.
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Identify Impacts
The nature and extent of the impact of the risk issue if it were to occur are discussed and agreed to.
Identify Existing Controls

Any existing controls that are currently in place to counter or mitigate the risk issue and impacts are
identified.

Rate Residual Risks

The residual risks are rated based on the assumption that the existing controls are in place. The risk
rating tools and scoring matrix used for rating the risks are presented in the following tables.

Future Actions

If the current controls are not adequate to reduce the risk then future actions and controls are
identified.

Risk Categories

For the purposes of the risk assessment process, risks are categorized into 5 broad categories. The risk
categories used in the risk assessment process include:

Project NPV Reduction (NPV)
Health and Safety (HS)
Natural Environment (NE)
Reputation/Brand (RB)
Legal (L)

Guidelines for Assessing Likelihood

The likelihood of a risk occurring must be estimated in order to determine the potential severity of the
risk. The following table summarizes a guideline for determining the potential likelihood of a risk.

RISK LIKELIHOOD

Likelihood Site is continuously exposed to the risk, Outcome is almost certain to happen,
and the outcome ... but only ...
Almost certain Happens often All the time
Likely Could easily happen Once a month or so
Possible Could happen and has occurred here or elsewhere Once or twice a year
Unlikely Hasn’t happened yet but could Once or twice every 10 years
Very Unlikely Is conceivable, but only in extreme circumstances Once or twice every 100 years
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Severity Consequence Types

Level Reduction Health and Safety Natural Reputation/Brand Legal
Project $ NPV Environment
Extreme S3M + Single fatality Long-term Serious public or Major breach of
and/or severe impairment of media outcry regulation and
irreversible ecosystem function (international litigation,
disability (>30%) to coverage) prosecution and
one or more fines.
persons
High S1M - $3M Irreversible Serious medium- Significant adverse Major breach of
disability or term environmental national regulation and
impairment (>30%) effects media/public/NGO litigation
to one or more attention
persons
Moderate $200K — $S1M Disability or Moderate short- Attention from media Non-compliance
High impairment (>30%) term effects but not | and/or heightened and breaches of
to one or more affecting ecosystem concern by local regulation
persons community. Criticism
by NGO’s.
Moderate $75K — $200K Injury requiring Minor effects on Minor adverse local Minor legal issue
medical attention biological or public or media
and resulting in lost physical attention and
time accident environment complaints
Low < $75K No medical Limited damage to Public concern Low-level legal
treatment required minimal area of low restricted to local issue
significance complaints

Guidelines for Assessing Severity

Once the likelihood of a risk has been determined, the severity if it were to occur is determined based
on a description of the outcome of the risk. The following severity levels were used for the Bellekeno
assessment.

RISK SEVERITY AND CONSEQUENCE TYPES

Risk Matrix

The likelihood and severity are combined to determine a risk rating for each of the particular risks.
The risk rating matrix is shown in the following table.
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A HM

RISK MATRIX

Consequence Severity

Likelihood

Low Moderate Moderate High High Extreme

Almost
Certain

Possible Moderate

Unlikely Moderately High

Very Unlikely Moderate

Likely Moderate Moderately High

7.10.2 DSTF Risk Assessment

With respect to the RCP and risks to reclamation and closure of mine area components, the long term
stability of the DSTF has been expressed by FNNND as one of the areas of consideration and concerns
from a risk perspective. In response, Alexco and FNNND and respective technical consultants
conducted a risk assessment specific to the DSTF and long term performance and stability. The results
of the DSTF risk assessment are included in Appendix 10. These risks and mitigations are incorporated
into both the operations and maintenance phase of the facility as well as the final reclamation and
closure of the DSTF.

7.10.3 Adaptive Management Plans

Adaptive management planning is a recognized and effective tool to ensure that changing site
conditions are subject to appropriately responsive reclamation actions, and that closure measures can
be adapted to changing conditions to achieve desired performance.

In accordance with Clause 90 of Water Use Licence QZ09-092, an Adaptive Management Plan (AMP)
was developed specifically for the Bellekeno Mine. This Plan was based on the framework established
by the District Wide AMP but was customized for the specific activities and developments of the
Bellekeno Undertaking. The District Wide AMP was developed for the entire KHSD under QZ12-057 to
address historic liabilities during the development and implementation of the District Closure Plan. An
updated Adaptive Management Plan that includes the Bellekeno, Onek, Lucky Queen and Flame & Moth
Production Unit Areas has been prepared and will be refined as necessary.
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8 RECLAMATION AND CLOSURE SCHEDULE AND EXECUTION STRATEGY

The closure phase of the Bellekeno, Onek, Lucky Queen and Flame & Moth mines will commence with
the cessation of economic mining at each respective operation. Closure management and monitoring
of the site will be guided by licence requirements, the performance of physical structures remaining
on site and the ability to achieve and demonstrate long-term compliance with effluent quality
standards. Once overall closure performance has been demonstrated through the completion criteria
for all aspects of decommissioning, the necessity of maintaining licences or permits would be
examined. At this point, a Certificate of Closure, under the Quartz Mining Act would be requested. The
following sections provide a general outline of the site management approach that will be taken at the
Bellekeno, Onek, Lucky Queen and Flame & Moth mines during the closure phase.

Implementation of the RCP will be accomplished through Alexco site management and supervision, a
combination of contractors and in-house employees and equipment and the integration of care &
maintenance personnel on-site to implement decommissioning and reclamation tasks. Generally these
tasks entail closure of mine components, salvage and removal of infrastructure, equipment and
reagents, maintaining contingency water treatment facilities, decommissioning of roads and
reclamation and revegetation of disturbed lands. A Site Contamination Assessment Plan will be
prepared leading up to closure which:

e Locates through a site investigation program all contaminated material, if any, on the mine
sites arising from any operation, transportation, storage, handling or processing;

e Characterizes the type, concentration, and horizontal and vertical extent of the contamination;
and

e Proposes methods for dealing with the contamination.

These activities would be undertaken on a seasonal basis and directed by an on-site manager
responsible for implementation of the Keno District Mine Operations RCP.

During site decommissioning, camp accommodations would be available to support site personnel. As
other activities are currently scheduled to continue to be undertaken in the District a site caretaker or
security personnel will not be required.

8.1 RECLAMATION AND CLOSURE SCHEDULE

Progressive reclamation will begin during operations to promote slope stabilization and reduce
erosion during the life of the mine. Disturbed slopes will be stabilized and revegetated as required.
Construction areas not able to be progressively reclaimed due to the onset of winter will be targeted
for the following snow-free period.

Progressive reclamation of the DSTF cover will occur for the most part during operations; however the
installation of the final closure cover system will be conducted in the next snow-free period following
the end of commercial milling unless there is additional milling of ore from other Production Units
which may be permitted during the life of the currently active mine operations.

Mine decommissioning and reclamation including removal of equipment and infrastructure will
mainly take place during the first year of mine closure. The Bellekeno 625 water treatment facilities
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will be transitioned from active to passive treatment. The schedule for implementation of water
management and treatment at Bellekeno and Lucky Queen is shown in Table 7-5 and 7-8 shows the
project decommissioning and reclamation schedule.

8.2 SUPERVISION AND DOCUMENTATION OF WORK

All decommissioning and reclamation works will be supervised to ensure that works are constructed
according to their design and that this work is properly carried out and documented. The project
manager or construction supervisor would supervise all closure works. Regular inspection procedures
would be completed to document work progress, deficiencies and completion.

Upon completion of the decommissioning and reclamation works, a final site plan report will be
prepared that will outline the facilities or works remaining on the site following closure including the
locations of subsurface features. It is expected that this plan would be used to support an Application
for a Certificate of Closure under the Quartz Mining Act.

8.3 SITE PRESENCE AND DISTRICT-WIDE CLOSURE

Currently, the Keno Hill Silver District is undergoing planning for full-scale district-wide closure to
address the historic environmental liabilities. ERDC and AANDC are in partnership to reclaim the
abandoned former United Keno Hill Mine (UKHM) mines. The tenure of this project is on the order of
decades, and as such there will be a site presence for many years to come. Decommissioning and
reclamation of the Bellekeno, Onek, Lucky Queen and Flame & Moth Production Unit Areas will occur
in tandem with closure of the UKHM sites and therefore can be orchestrated together with district
monitoring programs over the long term.
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9 RECLAMATION AND CLOSURE LIABILITY

Costing of the proposed decommissioning and reclamation measures is the basis for the provision of
security held by Yukon Government (YG). YG currently holds a security bond (100% cash Letter of
Credit) to cover the potential liabilities arising from the operation of the Keno Hill Mine Operations.
Alexco has completed a cost estimate to implement this RCP for the Keno Hill Mine Operations and the
estimated cost to implement the reclamation and closure plan at the End Of Mine Life (EOM) is
$5,595,338. Alexco also has estimated the reclamation and closure costs for the current operations at
$4,784,252and after two years of operations for the current mine plan at $5,130,679. The amount of
security currently held by YG for reclamation and closure of the Keno Hill Mine Operations is
$4,172,850. It is important to note that not all of the liabilities included in the cost estimate have yet
been realized or created.

Closure liability cost estimate summary tables are provided below. Where possible, cost estimates
were made using unit cost per volume. Where the use of unit costs proved difficult, then an estimation
of equipment and labour hours were used. The unit costs and job hours were derived from AEG’s and
Alexco’s operational and professional experience with other closure program costing estimates
prepared for Yukon Government. Table 9-2 summarizes closure liability cost estimates for the current
conditions (Year 0), after Year 2 of operations and at the end of mine life (EOM). Cost estimates for the
separate reclamation components including site management are provided in the remaining tables.

As the mine(s) continue to operate and development of the District advances, this Reclamation and
Closure Plan will be reviewed every two years and closure costs updated based on more detailed
engineering plans and relevant operating experience. Assumptions for the current closure liability cost
estimates are based on current site conditions, as well as Alexco retaining the contract to perform site
care and maintenance. Alexco maintains a constant presence on site fulfilling the care and maintenance
contract and obligations, and this is reflected in closure costs for site management, the incremental
costs of water treatment, as well as camp costs.
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Table 9.1

Summary Table of Estimated Closure Costs - Keno Hill Mine Operations

Description of Cost

Proposed Cost
Current - AKHM 2015

Proposed Cost
Current - AKHM 2014

Proposed Cost
Year 2 - AKHM 2015

Proposed Cost
Year 2 - AKHM 2014

Proposed Cost
EOM - AKHM 2015

Proposed Cost
EOM - AKHM 2014

Closure 1
General & Administration $626,000 $415,100 $626,000 $415,100 $626,000 $415,100
Waste Rock Dumps/Storage Facilities $50,068 $46,161 $67,417 $50,726 $96,853 $80,050
Underground Mines $408,654 $409,464 $560,283 $734,213 $592,383 $830,513
Water and Solutions Management $377,997 $374,282 $377,997 $374,282 $377,997 $374,282
DSTF $31,134 $21,293 $124,537 $37,504 $320,650 $136,030
Mill and Infrastructure/Facilities $498,181 $357,348 $498,181 $357,348 $498,181 $357,348
Haulage and Access Roads $143,673 $111,526 $150,784 $118,246 $150,784 $118,246
Supporting Studies $57,000 $47,000 $67,000 $47,000 $90,000 $47,000
Reclamation and Closure Research Program (during operations) $50,000 $30,000 $50,000 $30,000 $150,000 $90,000
Interim Care and Maintenance $342,185 S0 $342,185 S0 $342,185 S0
Sub-total $2,584,893 $1,812,174 $2,864,384 $2,164,419 $3,245,033 $2,448,569
Indirect Costs (%) 15% 15% 15% 15% 15% 15%
Indirect Costs $387,734 $271,826 $429,658 $324,663 $486,755 $367,285
Cost Inflation © $118,905 $104,200 $131,762 $124,454 $298,543 $225,268
Total Closure Implementation Costs $3,091,532 $2,188,200 $3,425,803 $2,613,536 $4,030,330 $3,041,122
Post Closure Care, i and itoring Costs
Onsite Management $224,000 $218,500 $224,000 $218,500 $224,000 $218,500
Mobilization and Demobilization $82,600 S0 $82,600 S0 $82,600 $0
Transport Costs $50,000 $46,000 $50,000 $46,000 $50,000 $46,000
Water Treatment Costs
Active Treatment
Capital Costs $0 $0 $0 $0 $0 $0
Capital Replacement Costs S0 S0 S0 S0 S0 S0
Operating Costs $0 $0 $0 $0 $0 $0
Passive Treatment
Capital Costs $65,000 $65,000 $65,000 $65,000 $65,000 $65,000
Operation and Maintenance Costs $55,000 $55,000 $55,000 $55,000 $55,000 $55,000
Reclamation & Closure Research Plan (Post Closure) $0 $0 $0 $0 $0 $0
Monitoring & Reporting $807,240 $667,000 $807,240 $667,000 $807,240 $667,000
Sub-Total $1,283,840 $1,051,500 $1,283,840 $1,051,500 $1,283,840 $833,000
Sub-Total NPV (2.5% DROR) $1,087,678 $705,694 $1,064,777 $671,690 $898,258 $613,471
Indirect Costs (%) 15% 15% 15% 15% 15% 15%
Indirect Costs $163,152 $105,854 $159,717 $100,753 $134,739 $92,021
Total (NPV) $1,250,830 $811,548 $1,224,493 $772,443 $1,032,997 $705,492
Total Financial Security (incl. Indirect Costs) $4,342,362 $2,999,748 $4,650,297 $3,385,979 $5,063,327 $3,746,614
Contingency Allowance on "Monitoring and Reporting" 10% 0% 10% 0% 10% %
Contingency Amount on "Monitoring and Reporting" $80,724 S0 $80,724 $80,724
Contingency Allowance on All Remaining Items 12.5% 12.0% 12.5% 12.0% 12.5% 12.0%
Contingency Amount $441,890 $359,970 $480,382 $406,317 $532,011 $449,594
Total Financial Security (Plus Contingency) $4,784,252 $3,359,718 $5,130,679 $3,792,296 $5,595,338 $4,196,208

! Cost inflation is calculated at a rate 2% per year to the midpoint of active closure




Table 9.2

Keno Hill Mine Operations Unit Rates

Equipment Rates

Equipment Unit Rates Per Unit
D9H Dozer $350 per hr
D8K Dozer $300 per hr
A30 Haul Truck $200 per hr
Tandem Dump Truck $150 per hr
Cat 235 Excavator $225 per hr
Cat 235 Excavator w hammer $275 per hr
Cat 14H grader $250 per hr
988B Loader $300 per hr
Tractor Trailer (lowbed) $195 per hr
Vacuum Truck $150 per hr
30 ton Crane $190 per hr
Hiab Flatdeck truck $180 per hr
6 yd LHD $219 per hr
Cat 950 loader $180 per hr
Vibratory Roller (84" packer) $190 per hr
Pickup Truck $2,500 per mo
Personnel Rates

Personnel Unit Rates Per Unit
Blaster S68 per hr
General Labourer S52 per hr
Trades Labourer S85 per hr
Site Supervisor S110 per hr
Design Engineer $150 per hr
Environmental Scientist S110 per hr
Project Manager $10,670 per mo
Camp Labourer $4,400 per mo
Site Caretaker $6,710 per mo
Environmental Monitor S110 per hr
Environmental Monitor $7,000 per mo
Revegetation Rates Per Unit
Revegetation Seed Mix $17.50 per kg
Revegetation Seed Mix - 50kg/ha $875 per ha
Fertilizer $1.10 per kg
Fertilizer - 250kg/ha $275 per ha
Tree Seedlings (1,000 seedlings per ha) $2,000 per ha
Seed/Fertilizer Application $1,700 per ha
Erosion Barrier S3 per sg.m
Revegetation cost per ha. Including application cost $2,850.00 per ha
Contractor Unit Rates & Camp Costs Unit Rates Per Unit
Custom Rate A (Load, haul and place overburden cover on P-AML Waste Rock) $4.64 per cu.m
Custom Rate B (Load, haul and dump mineralized rock stockpile in BK East
Decline) $4.77 per cu.m
Compact and Contour Cover $2.00 per cu.m
Excavation of Soil $5.00 per cu.m
Supply and place Geotextile $7.00 per cu.m
Load, haul and place soil cover $8.00 per cu.m
Haul & Place rock cover $8.00 per cu.m
Drill, Blast and Screen Rip Rap $22.00 per cu.m
Load and Haul and Place Rip Rap $13.00 per cu.m
HDPE Liner Install $12.00 persg. m
Erosion barriers $3.00 per sg. m
Freight run to Whitehorse $1,000 per load
Camp Cost $65 per day per person
Power and Heat $5,500 per month
Employee Transport Costs $2,250 per month

per month

Notes:

Approximately $464,300 higher SICI costs in Year 0 is from an increase in the unit rates. $494,000 in Year 2




Table 9.3

General and Administration Costs

Item No. Work Item Description Equipment / Labour Units Quantity Unit Rates Current Total Y::tl;lz :’g::I
3.1 Onsite Management
Project Management and Engineering - Included in PME Costs in each
Closure Component
Pre-closure planning and organization Project Manager monthly 3 $10,670 $32,010 $32,010 $32,010
Pickup truck (2 trucks, 7 months per year, 2 years) Pickup Truck monthly 28 $2,500 $70,000 $70,000 $70,000
Sundry equipment maintenance Unit Cost Basis annually 2 $5,000 $10,000 $10,000 $10,000
Power and heat (7 months per year, 2 years) Power and Heat monthly 14 $5,500 $77,000 $77,000 $77,000
General Administrative expenses (7 months per year, 2 years) Unit Cost Basis monthly 14 $2,000 $28,000 $28,000 $28,000
Geotechnical Inspections (included in T16) annually - S0 S0 S0
Reclamation Inspections (Active Closure 1 time) annually - S0 S0 S0
Camp Costs (2 year period) Camp Cost man-day 6,300 $65 $409,500 $409,500 $409,500
Sub-Total $594,500 $594,500 $594,500
3.2 Transport Costs
Employee transport costs (7 months per year, 2 years) Employee Transport Costs monthly 14 $2,250 $31,500 $31,500 $31,500
Sub-Total $31,500 $31,500 $31,500
Total Estimated Cost for General & Administration During Closure $626,000 $626,000 $626,000

Note:




Table 9.4

Waste Rock Dumps, Quarries and Borrow Pits

Item No. Work Item Description fer:;t(: ?r)"; Equipment / Labour Units Quantity | Unit Rates | Current Total ::ralz | :g::l
4.1 Bellekeno East Temporary P-AML WRSF 0.20
Rehandle underground:
250 m3 from exploration program @ 24m3/hr cycle time 6 yd LHD hrs. 10 $225 $2,344 $2,344 $2,344
Remove liner and haul to solid waste facility A30 Haul Truck hrs 2 $200 $400 $400 $400
Cat 235 Excavator 4 $225 $900 $900 $900)
General Labourer hrs. 8 $52 $416 $416 $416
Site Recontouring D8K Dozer hrs. 12 $300 $3,600 $3,600 $3,600
Cat 235 Excavator 4 $225 $900 $900 $900)
Revegetation Revegetation cost per ha. Including application cost ha 0.2 $2,850 $570 $570 $570
Project Management & Engineering 7% of Total Cost % 7.00% $536 $536 $536)
Sub-Total $9,666 $9,666 $9,666)
4.2 Bellekeno N-AML WRDA (Sec. 7.3.1.2)
This has not been constructed and there is no plan or requirement for a Bellekeno
WRDA in the LOM Plan
Sub-Total S0 S0 $0
4.3 Bellekeno Historic WRDAs (Sec. 7.3.1.3, Fig. 7-19) 0.30
Recontour crests Cat 235 Excavator hrs 20 $225 $4,500 $4,500 $4,500
Toe Buttress D8K Dozer hrs 6 $300 $1,800 $1,800 $1,800
Up-slope Diversion Ditch-no lining specified Cat 235 Excavator hrs 8 $225 $1,800 $1,800 $1,800
Downslope Diversion Ditch-armoring Thunder Gulch w riprap (250mx8mx1m) Cat 235 Excavator hrs - $225 $0 $0 $0)
Drill, Blast and Screen Rip Rap cu.m - $22 $0 $0 30
Load and Haul and Place Rip Rap cu.m - $13 S0 30 $0
Place soil cover (0.5m thickness) Load, haul and place soil cover cu.m - $8.00 $0 30 $0
Revegetation Revegetation cost per ha. Including application cost ha 0.30 $2,850 $855 $855 $855
Project Management & Engineering 7% of Total Cost % 7.00% $627 $627 $627
Sub-Total $9,582 $9,582 $9,582|
4.4 Onek P-AML WRSF 0.30
Remove impounded water (no water liner not complete) Vacuum Truck hrs 2 $150 S0 S0 $300
General Labourer hrs 4 $52 S0 $0 $208
Remove P-AML rock and place underground at Onek D8K Dozer hrs 6 $300 30 S0 $1,800
Remove liner and haul to solid waste facility A30 Haul Truck hrs 2 $200 $400 $400 $400
Cat 235 Excavator hrs 4 $225 $900 $900 $900
General Labourer hrs. 8 $52 $416 $416 $416
Revegetation Revegetation cost per ha. Including application cost ha 0.30 $2,850 $855 $855 $855
Project Management & Engineering 7% of Total Cost % 7.00% $180 $180 $342
Sub-Total $2,751 $2,751 $5,221
4.5 Onek N-AML WRDA
This has not been constructed and Onek is not in the current LOM plan and therefore frs $0 $0 $0
no plan to construct an Onek N-AML WRDA frs 50 $0 $0
% S0 S0 $0)
Sub-Total $0 $0
4.6 Lucky Queen P-AML WRSF 0.25
Remove impounded water Vacuum Truck hrs 2 $150 $300 $300
General Labourer hrs 4 $52 $208 $208
Recontour P-AML rock inside lined WRSF (no rock placed) D8K Dozer hrs 12 $300 $720 $3,600
Place soil cover Custom Rate A (Load, haul and place overburden cover on P-AML Waste Rock) cu.m - $4.64 S0 $0
Revegetation Revegetation cost per ha. Including application cost ha 0.25 $2,850 $143 $713
Project Management & Engineering 7% of Total Cost % 7.00% $96 $337
Sub-Total $0 $1,466 $5,158
4.7 Lucky Queen N-AML WRDA (includes historic WRDA) 1.00
Recontour crests Cat 235 Excavator hrs 20 $225 $2,250 $4,500
Scarify surface D8K Dozer hrs 6 $300 $900 $1,800
Revegetation Revegetation cost per ha. Including application cost ha 1.0 $2,850 $1,425 $2,850
Project Management & Engineering 7% of Total Cost % 7.00% $320 $641
Sub-Total $0 $4,895 $9,791]
4.8 Flame and Moth Temporary P-AML WRSF 0.20
Rehandle underground
1500 m3 @ 24m3/hr cycle time to underground (vol estimate based on Alexco LOM
Plan) hrs. 63 $219 $4,563 $13,688
Remove liner and haul to solid waste facility A30 Haul Truck hrs 2 $200 $400 $400
Cat 235 Excavator hrs 12 $225 $2,700 $2,700
General Labourer hrs 8 $52 $416 $416
Site Recontouring D8K Dozer hrs 20 $300 $2,000 $6,000
Revegetation Revegetation cost per ha. Including application cost ha 0.20 $2,850 $190 $570
Project Management & Engineering 7% of Total Cost % 7.00% $719 $1,664,
Sub-Total $10,987 $25,438
4.9 Flame and Moth N-AML WRDA
hrs $0 $0 $0|
All of the Flame and Moth N-AML waste is scheduled to be used for construction frs 50 50 50
purposes or backfill therefore there is no N-AML WRDA cum $0 $0 $0
cu.m. $0 $0 $0
7% of Total Cost % 7.00% $0 $0 $0)
Sub-Total $0 $0 $0
4.10 Borrow Areas (2ha currently, 3ha by EOM) 2.00
Stabilize slopes Cat 235 Excavator hrs 12 $225.00 $1,782 $1,782 $2,700
D8K Dozer hrs 8 $300.00 $1,584 $1,584 $2,400|
Revegetation Revegetation cost per ha. Including application cost ha 2.0 $2,850.00 $3,762 $3,762 $5,700)
Project Management & Engineering 7% of Total Cost % 7.00% $499 $499 $756
Sub-Total $7,627 $7,627 $11,556)
4.11 Coarse Ore Pad 0.30
Concrete Demolition and Burial Cat 235 Excavator w hammer hrs 16 $275.00 $4,400 $4,400 $4,400
D8K Dozer hrs 16 $300.00 $4,800 $4,800 $4,800|
Dismantle Sprung Structure over Coarse ore stockpile Misc. l.s. 1 $6,500.00 $6,500 $6,500 $6,500
Haul contaminated soils/materials to DSTF or underground Cat 235 Excavator hrs 6 $225.00 $1,350 $1,350 $1,350
A30 Haul Truck hrs 6 $200.00 $1,200 $1,200 $1,200|
Revegetation Revegetation cost per ha. Including application cost ha 0.3 $2,850.00 $855 $855 $855
Project Management & Engineering 7% of Total Cost % 7.00% $1,337 $1,337 $1,337
Sub-Total $20,442 $20,442 $20,442
Total Estimated Cost in Reclaiming Overburden and Waste Rock Dumps $50,068 $67,417 $96,853|

Note:




Table 9.5

Mine Workings - Underground

Item No. Work Item Description acE el Equipment / Labour Units Quantity Unit Rates Current Total | Year 2 Total EOM
Length (m) Total
5.1 Bellekeno East Portal and Underground
Remove underground equipment 6 yd LHD hrs 60 $219 $13,140 $13,140 $13,140
A30 Haul Truck hrs 60 $200 $12,000 $12,000 $12,000
Trades Labourer hrs 120 $85 $10,200 $10,200 $10,200
General Labourer hrs 120 $52 $6,240 $6,240 $6,240
Remove shop and other buildings (trailers, explosives and cap magazine, etc) lump sum 1 $15,000 $15,000 $15,000 $15,000
Load/Haul and place rip rap for portal cover cu.m. 700 $13 $9,100 $9,100 $9,100
Screen rip rap cu.m. 700 S5 $3,500 $3,500 $3,500
Labour for portal barrier General Labourer hrs 40 $52 $2,080 $2,080 $2,080
Characterize settling ponds sediments analytical costs unit cost 2 $300 $600 $600 $600
Remove pond water/sediments Vacuum Truck hrs 4 $150 $600 $600 $600
General Labourer hrs 6 $52 $312 $312 $312
Remove settling ponds liners to landfill A30 Haul Truck hrs 2 $250 $500 $500 $500
Cat 235 Excavator hrs 4 $225 $900 $900 $900
General Labourer hrs 8 $52 $416 $416 $416
Clean out fuel tank residue lump sum 1 $1,000 $1,000 $1,000 $1,000|
Haul fuel tank and liner for reuse or landfill Cat 235 Excavator hrs 6 $225 $1,350 $1,350 $1,350
A30 Haul Truck hrs 6 $250 $1,500 $1,500 $1,500)
General Labourer hrs 16 $52 $832 $832 $832
Area cleanup and haul debris to landfill Cat 235 Excavator hrs 20 $225 $4,500 $4,500 $4,500
A30 Haul Truck hrs 20 $250 $5,000 $5,000 $5,000)
General Labourer hrs 40 $52 $2,080 $2,080 $2,080
Test area soils for contamination Environmental Monitor hrs 8 $110 $880 $880 $880
Laboratory Analysis for soils testing unit cost 2 $300 $600 $600 $600
Haul any contaminated soils to nearest Land Treatment Facility Cat 235 Excavator hrs 16 $225 $3,600 $3,600 $3,600
A30 Haul Truck hrs 16 $250 $4,000! $4,000! $4,000]
Recontour and scarify area and slopes to establish drainage D8K Dozer hrs 24 $300 $7,200 $7,200 $7,200
Cat 14H grader hrs 20 $250 $5,000 $5,000 $5,000)
Revegetation (included in T9 Access roads) Revegetation Cost-all in ha $2,850 S0 S0 S0
Install Signage Misc. lump sum 1 $500 $500 $500 $500
S0
Project Management & Engineering 7% of Total Cost % 7.00% $7,884 $7,884 $7,884
Sub-Total $120,514 $120,514 $120,514]
5.2 Bellekeno 625 Adit Area 0.3
Remove electrical substation Misc. lump sum 1 $15,000 $15,000 $15,000 $15,000
Remove electrical transmission line (Keno City to BK 625) Misc. lump sum 1 $25,000 $25,000 $25,000 $25,000
Remove shop/loadout facility, compressor station Misc. lump sum 1 $20,000 $20,000 $20,000 $20,000
Area cleanup and haul debris to landfill Cat 235 Excavator hrs 20 $225 $4,500 $4,500 $4,500
A30 Haul Truck hrs 20 $200 $4,000 $4,000 $4,000|
General Labourer hrs 40 $52 $2,080 $2,080 $2,080
Test area soils for contamination Environmental Monitor hrs 8 $110 $880 $880 $880
Laboratory Analysis for soils testing unit cost 2 $300 $600 $600 $600
Haul any contaminated soils to nearest Land Treatment Facility Cat 235 Excavator hrs 16 $225 $3,600 $3,600 $3,600
A30 Haul Truck hrs 16 $250 $4,000 $4,000 $4,000|
Recontour and scarify area and slopes to establish drainage D8K Dozer hrs 24 $300 $7,200 $7,200 $7,200
Cat 14H grader hrs 20 $250 $5,000 $5,000 $5,000)
Revegetation Revegetation Cost-all in ha 0.3 $2,850 $855 $855 $855
Install Signage Misc. lump sum 1 $500 $500 $500 $500
S0
Project Management & Engineering 7% of Total Cost % 7.00% $6,525 $6,525 $6,525
Sub-Total $99,740 $99,740 $99,740
5.3 Bellekeno 200 Level Vent Raise (S.7.1.4)
Engineering for Concrete Cap Misc. l.s. 1 $10,000 $10,000 $10,000 $10,000
Concrete Batch Misc. l.s. 1 $10,000 $10,000 $10,000 $10,000
Cat 950 loader hrs 12 $180 $2,160 $2,160 $2,160
Tractor Trailer (lowbed) hrs 48 $195 $9,360 $9,360 $9,360
Labour for cap General Labourer hrs 40 $52 $2,080 $2,080 $2,080
Project Management & Engineering 7% of Total Cost % 7.00% $2,352 $2,352 $2,352
Sub-Total $35,952 $35,952 $35,952|
5.4 Onek 990 Portal and Underground
Remove underground equipment (no material underground after suspension) 6 yd LHD hrs 10 $219
A30 Haul Truck hrs 10 $250
Trades Labourer hrs 20 $85
General Labourer hrs 20 $52
Project Management & Engineering 7% of Total Cost % 7.00% S0 S0 S0
Sub-Total $0 $0 $0
5.5 Onek 990 Portal Site and Infrastructure (S.7.4.2) 1.2
Remove shop and other buildings (explosives and cap magazine) Misc. l.s. 1 $5,000 $5,000 $5,000 $5,000
Supply rockfill for portal barrier Load and Haul and Place Rip Rap m3 700 $13 $9,100 $9,100 $9,100
Labour for portal barrier General Labourer hrs 40 $52 $2,080 $2,080 $2,080
Clean out fuel tank residue (no tank at site) Misc. l.s.
Haul fuel tank and liner for reuse or landfill (no tank at site) Cat 235 Excavator hrs
A30 Haul Truck hrs
General Labourer hrs
Area cleanup and haul debris to landfill Cat 235 Excavator hrs 20 $225 $4,500 $4,500 $4,500
A30 Haul Truck hrs 20 $200 $4,000 $4,000 $4,000)
General Labourer hrs 40 $52 $2,080 $2,080 $2,080
Sample and test area soils for contamination Environmental Monitor hrs $110 $880 $880 $880
Laboratory Analysis for soils testing Analytical Costs Unit Cost $300 $1,200 $1,200 $1,200
Haul any contaminated soils to nearest Land Treatment Facility Cat 235 Excavator hrs 16 $225 $3,600 $3,600 $3,600
A30 Haul Truck hrs 16 $200 $3,200 $3,200 $3,200)
Recontour and scarify area and slopes to establish drainage D8K Dozer hrs 24 $300 $7,200 $7,200 $7,200
Cat 14H grader hrs 20 $250 $5,000 $5,000 $5,000)
Install Signage Misc. l.s. 1 $500 $500 $500 $500
Remove electrical substation (not yet constructed, not part of LOM Plan) Misc. l.s. 1
Remove electrical transmission line (not yet constructed, not part of LOM Plan) Misc. ls. 1
Characterize settling pond sediments/sludge (not yet constructed) Analytical Costs Unit Cost
Remove sludge from settling pond (not yet constructed) Vacuum Truck hrs
General Labourer hrs
Remove settling ponds liners to landfill (not yet constructed) A30 Haul Truck hrs
General Labourer hrs
Recontour and scarify area and slopes to establish drainage D8K Dozer hrs 20 $300 $6,000 $6,000 $6,000|
Cat 14H grader hrs 12 $250 $3,000 $3,000 $3,000
Scrap hauled to solid waste facility Cat 235 Excavator hrs 8 $225 $1,800 $1,800 $1,800
A30 Haul Truck hrs 12 $200 $2,400 $2,400 $2,400)
Revegetation Revegetation Cost-all in ha 1.2 $2,850 $3,420 $3,420 $3,420
Project Management & Engineering 7% of Total Cost % 7.00% $4,547 $4,547 $4,547
Sub-Total $69,507 $69,507 $69,507
5.6 Onek 990 Vent Raise (S.7.4.2)
Misc. l.s.
Not constructed and not in the LOM Plan Misc. l.s.
Cat 950 loader hrs
Tractor Trailer (lowbed) hrs
General Labourer hrs
Project Management & Engineering 7% of Total Cost % 7.00% S0 S0
Sub-Total ] S0 ]
5.7 |Lucky Queen Underground/Laydown Areas 1.00




Table 9.5

Mine Workings - Underground

Item No. Work Item Description acE el Equipment / Labour Units Quantity Unit Rates Current Total | Year 2 Total EOM
Length (m) Total
Remove shop and other buildings (explosives and cap magazine) Misc. hrs 1 $5,000 $2,500 $5,000 $5,000
Supply rockfill for portal barrier Load and Haul and Place Rip Rap m3 700 $13 $9,100 $9,100 $9,100
Labour for portal barrier General Labourer hrs 40 $52 $2,080 $2,080 $2,080
Clean out fuel tank residue Misc. l.s. 1 $1,000 S0 $1,000 $1,000
Haul fuel tank and liner for reuse or landfill Cat 235 Excavator hrs 6 $225 S0 $1,350 $1,350
A30 Haul Truck hrs 6 $200 Nl $1,200 $1,200)
General Labourer hrs 16 $52 S0 $832 $832
Area cleanup and haul debris to landfill Cat 235 Excavator hrs 20 $225 $2,250 $4,500 $4,500
A30 Haul Truck hrs 20 $200 $2,000 $4,000 $4,000|
General Labourer hrs 40 $52 $1,040 $2,080 $2,080
Sample and test area soils for contamination Environmental Monitor hrs 8 $110 $880 $880 $880
Laboratory Analysis for soils testing Analytical Costs Unit Cost 3 $300 $900 $900 $900
Haul any contaminated soils to nearest Land Treatment Facility Cat 235 Excavator hrs 16 $225 $1,800 $3,600 $3,600
A30 Haul Truck hrs 16 $200 $1,600 $3,200 $3,200)
Recontour and scarify area and slopes to establish drainage D8K Dozer hrs 12 $300 $3,600 $3,600 $3,600
Cat 14H grader hrs 20 $250 $5,000 $5,000 $5,000)
Remove electrical substation (not yet upgraded) Misc. l.s. 1 $15,000 S0 S0 $15,000
Remove electrical transmission cable (not yet constructed) Misc. l.s. 1 $15,000 S0 S0 $15,000
Remove loadout facility Misc. l.s. 1 $5,000 $5,000 $5,000 $5,000
Install Signage Misc. l.s. 1 $500 $500 $500 $500
Characterize settling pond sediments/sludge Analytical Costs Unit Cost 2 $300 $600 $600 $600
Environmental Monitor hrs 8 $110 $880 $880 $880
Remove sludge from settling pond Vacuum Truck hrs 40 $140 $2,800 $5,600 $5,600
General Labourer hrs 40 $52 $2,080 $2,080 $2,080
Remove settling ponds liners to landfill (not yet constructed) A30 Haul Truck hrs 4 $200 Nl $800 $800
Site levelling D9H Dozer hrs 20 $350 $7,000 $7,000 $7,000
Cat 14H grader hrs 20 $250 $5,000 $5,000 $5,000|
Scrap hauled to solid waste facility Cat 235 Excavator hrs 8 $225 $1,800 $1,800 $1,800
A30 Haul Truck hrs 12 $200 $2,400 $2,400 $2,400)
Revegetation Revegetation Cost-all in ha 1.0 $2,850 $2,850 $2,850 $2,850
Install Signage Misc. l.s. 1 $500 $500 $500 $500
Misc. Supplies & Tools Misc. l.s. 1 $5,000 $5,000 $5,000 $5,000
S0
Project Management & Engineering 7% of Total Cost % 7.00% $6,183 $6,183 $8,283
Sub-Total $75,343 $94,515 $126,615
5.8 Lucky Queen Vent Raise
Engineering for Concrete Cap Misc. l.s. 1 $10,000 $10,000 $10,000
Concrete Batch Misc. l.s. 1 $10,000 $10,000 $10,000|
Cat 950 loader hrs 12 $150 $1,800 $1,800
Tractor Trailer (lowbed) hrs 48 $160 $7,680 $7,680
Labour for cap General Labourer hrs 40 $45 $1,800 $1,800
Project Management & Engineering 7% of Total Cost % 7.00% $2,190 $2,190)
Sub-Total i) $33,470 $33,470
5.9 Flame and Moth Underground
Remove shop and other buildings (explosives and cap magazine) Misc. hrs 1 $5,000 $5,000 $5,000
Supply rockfill for portal barrier Load and Haul and Place Rip Rap m3 700 $13 $9,100 $9,100|
Labour for portal barrier General Labourer hrs 40 $52 $2,080 $2,080
Clean out fuel tank residue Misc. l.s. 1 $1,000 $1,000 $1,000
Haul fuel tank and liner for reuse or landfill Cat 235 Excavator hrs 6 $225 $1,350 $1,350
A30 Haul Truck hrs 6 $200 $1,200 $1,200
General Labourer hrs 16 $52 $832 $832
Area cleanup and haul debris to landfill Cat 235 Excavator hrs 10 $225 $2,250 $2,250
A30 Haul Truck hrs 10 $200 $2,000 $2,000)
General Labourer hrs 40 $52 $2,080 $2,080
Sample and test area soils for contamination Environmental Monitor hrs $110 $880 $880
Laboratory Analysis for soils testing Analytical Costs Unit Cost $300 $1,200 $1,200
Haul any contaminated soils to nearest Land Treatment Facility Cat 235 Excavator hrs 16 $225 $3,600 $3,600|
A30 Haul Truck hrs 16 $200 $3,200 $3,200
Recontour and scarify area and slopes to establish drainage D8K Dozer hrs 12 $300 $1,800 $3,600 $3,600|
Cat 14H grader hrs 16 $250 $2,000 $4,000 $4,000
Remove electrical substation (included in mill facilities) Misc. ls. 1
Install Signage Misc. l.s. 1 $500 $500 $500 $500
Characterize settling pond sediments/sludge Analytical Costs Unit Cost 2 $300 $600 $600
Remove sludge from settling pond Vacuum Truck hrs 30 $140 $4,200 $4,200
General Labourer hrs 30 $52 $1,560 $1,560
Remove settling ponds liners to landfill A30 Haul Truck hrs 4 $200 $800 $800
Site levelling D9H Dozer hrs 16 $350 $2,800 $5,600 $5,600
Scrap hauled to solid waste facility Cat 235 Excavator hrs 8 $225 $1,800 $1,800
A30 Haul Truck hrs 12 $200 $2,400 $2,400)
Misc. Supplies & Tools Misc. l.s. 1 $7,500 $7,500 $7,500
Project Management & Engineering 7% of Total Cost % 7.00% $497 $4,783 $4,783
Sub-Total $7,597 $73,115 $73,115
5.10 Flame and Moth Vent Raise
Engineering for Concrete Cap Misc. l.s. 1 $10,000 $10,000 $10,000|
Concrete Batch Misc. l.s. 1 $10,000 $10,000 $10,000|
Cat 950 loader hrs 12 $150 $1,800 $1,800
Tractor Trailer (lowbed) hrs 48 $160 $7,680 $7,680
Labour for cap General Labourer hrs 40 $45 $1,800 $1,800
Project Management & Engineering 7% of Total Cost % 7% $2,190 $2,190)
Sub-Total S0 $33,470 $33,470
Total Estimated Cost in Reclaiming Underground Mines $408,654 $560,283 $592,383

Note:

Linear disturbances to be scarified / decompacted and allowed to naturally revegetate



Table 9.6

Water and Solutions Management

Item No. Work Item Description fe':;::'(’.’“; Equipment / Labour | Units | Quantity | Unit Rates | Current Total V::"alz | :g::l
6.1 | Mill Runoff Collection & Process Pond
Pump down collected water General Labourer hrs 36 52 S1,872 S1,872 51,872
Pump daily 3 $100 $300 $300 $300
Misc. Supplies and Tools Misc. Ls. 1 $750 $750 $750 $750|
Characterize pond sediments/sludge Analytical Costs Unit Cost 2 $300) $600) $600) $600)
General Labourer hrs 2 552 $104] $104] $104]
Remove pond sediments/sludge Vacuum Truck hrs 16 $150 $2,400 $2,400 $2,400
General Labourer hrs 16 552 $832] $832] $832]
Breach dyke D8K Dozer hrs 4 $300) $1,200 $1,200 51,200
Remove & bury HDPE liner General Labourer hrs 40 $52 $2,080 $2,080 $2,080
Cat 235 Excavator hrs 12 $225) 52,700 52,700 $2,700)
A30 Haul Truck hrs 4 $200 $800) $800) $800)
Recontour area DK Dozer hrs 30 $300) $9,000 $9,000 59,000
Stabilize slopes with erosion barriers Cat 235 Excavator hrs 30 $225 $6,750 $6,750 $6,750
Remove discharge pipeline General Labourer hrs 30 $52 $1,560 $1,560 $1,560)
Project i 7% of Total Cost % 7.00% $1,962 $1,962 $1,962
Sub-Total $32,910 $32,910 $32,910
6.2 [Diversion Ditches
Recontour Diversion Ditch to Mill Ponc 525 D8K Dozer hrs 20 $300) 56,000 56,000] 56,000
Cat 235 Excavator hrs 10 $225 $2,250 $2,250 $2,250)
Recontour Diversion Ditch above Mill Arez 285 DK Dozer hrs 10 $300) $3,000 $3,000 3,000
Cat 235 Excavator cu.m. 5 $225 $1,125 $1,125 $1,125)
Enhance Diversion Ditch above DSTF, to closure criteric 300 DK Dozer hrs 10 $300) $3,000 $3,000 3,000
Cat 235 Excavator cu.m, 5 $225 $1,125 $1,125 $1,125)
Revegetate 1 Erosion barriers m 500 $3 $1,500 $1,500 $1,500)
Project & 7% of Total Cost % 7.00% $683 $683 $683)
Sub-Total $18683|  s1se83|  s1s683|
63 [Bellekeno 625 WTP - Mine Pool Treatment Transition
625 Adit Bulkhead (5.7.1.3)
Hydrogeologic study & engineering for concrete bulkheac Misc. lump sum 1 $35,000 $35,000 $35,000 $35,000
Underground Rehab for bulkheac Misc. lump sum 1 $30,000 $30,000 $30,000 $30,000}
Construct concrete plug General Labourer hrs 120 $52 $6,240 $6,240 $6,240
Trades Labourer hrs 120 $85 $10,200; $10,200; $10,200}
Concrete Batch Misc. cu.m 31 $1,750 $54,880] $54,880] $54,880)
Cat 950 loader hrs 80 $180 $14,400] $14,400] $14,400|
Misc for concrete plug (anchors, drainage pipe, etc Misc. lump sum 1 7,500 $7,500 $7,500 $7,500
Install Instrumentation (e.g pressure gauge Misc. lump sum 1 $10,000 $10,000 $10,000 $10,000
Remove salvageable equipment Cat 235 Excavator hrs 16 $225 $3,600 3,600 $3,600
Trades Labourer hrs 16 585 $1,360 $1,360 $1,360)
Load & return extra reagents/chemicals General Labourer hrs 8 $52 $416 $416 $416)
Misc. 1 $2,000 52,000 52,000 52,000
In mine pool treatment implementatior Misc. ls. 1 $40,000] $40,000 $40,000 $40,000}
Characterize settling ponds sediments/sludge Analytical Costs Unit Cost 2 $300 $600 $600 $600)
Remove sludge from settling ponds (to DSTF. Vacuum Truck hrs 40 $150 $6,000 $6,000 $6,000
General Labourer hrs 40 552 52,080 52,080 52,080
Remove settling ponds liners to landfill(liners remain in place for bioreactor Haul Truck D250E hrs
General Labourer hrs
Complete final design of bioreactor Misc. lump sum 1 $10,000 $10,000 $10,000 $10,000)
Construct Bellekeno 625 bioreactor A30 Haul Truck hrs 80 $200 $16,000 $16,000 $16,000)
Cat 950 loader hrs 60 $180 $10,800; $10,800; $10,800}
General Labourer hrs 60 $52 $3,120 $3,120 $3,120)
Environmental Monitor hrs 8 $110 $880 $880 $880
Operate Bellekeno 625 bioreactor (included in Post Closure] Misc. years 10
site levelling DBK Dozer hrs 2 $300 $7,500 $7,500 7,500
Scrap hauled to solid waste facility A30 Haul Truck hrs 8 $200) $1,600 $1,600 $1,600)
Cat 235 Excavator hrs 12 $225 $2,700 $2,700 $2,700)
Haul BK 625 sludge from Valley Tailings to BK East UG or DSTF Cat 235 Excavator hrs 30 $225) $6,750 $6,750 $6,750)
A30 Haul Truck hrs 40 $200 $8,000 $8,000 58,000
Misc. Supplies & Tools Misc. Ls. 1 5,000 5,000 5,000 55,000
Project & 7% of Total Cost % 7.00% $8,988 $8,988 $8,988
Sub-Total $305,614 $305,614 $305,614]
6.4__[Mill Pond - Bioreactor Transition
Discharge mill pond inventory (3,500 m3) Analytical Costs Unit Cost 2 $300] $600] $600] $600)
General Labourer hrs 10 552 $520) $520) $520)
Construct bioreactor in mill pond if necessary (DSTF runoff + Flame and
Moth if necessary). Costs included in post closure care and maintenance
(1.1132)
Operate mill bioreactor if necessary (10 years) costs included in Care and
Maintenance (T.11.3.2)
Construct outlet channel Cat 235 Excavator hrs 20 $225) 54,500 54,500 54,500
DBK Dozer hrs 20 $300) $6,000 $6,000 6,000
Place rip rap cum s $1,250 $6,250 $6,250 6,250
General Labourer hrs 30 $52 $1,560 $1,560 51,560
Project & 7% of Total Cost % 7.00% $1,360 $1,360 $1,360)
Sub-Total, 520,790 520,790 520,790
6.4__[Flame and Moth Water
In Mine Pool treatment implementation - not considered necessary
Project & 7% of Total Cost % 7.00% $0 0 $0)
Sub-Total 50| 50|
Total Estimated Cost in Constructing Primary Drainage Ditches $377,997 sa77,997| $377,997

Note:



Table 9.7

Dry Stack Tailings Facility

Item No. Work Item Description fer::t(:?r)n/) Equipment / Labour Units Quantity Unit Rates Current Total ﬁ;f ig:\:l
7.1 DSTF - Current 0.5
Recontour slopes to final design and compact D8K Dozer hrs 10 $275 $2,750
Equipment | Vibratory Roller hrs 4 $190 $760
Place soil cover and spread hoursand  |Haul Truck D250E hrs 55 $225 $12,375
productivities |Cat 235 Excavator hrs 30 $240 $7,200
from 2014  |D8K Dozer hrs 18 $275 $4,813
Revegetation progressive  [Revegetation Seed Mix - 50kg/ha ha 0.5 $650 $325
reclamation |Fertilizer - 250kg/ha ha 0.5 $250 $125
tracking Seed/Fertilizer Application ha 0.5 $1,500 $750
Project Management & Engineering 7% of Total Cost % 7.00% $2,037
Sub-Total $31,134
7.2 DSTF - Year 2 2.0
Recontour slopes to final design and compact D8K Dozer hrs 40 $275 $11,000
Vibratory Roller hrs 16 $190 $3,040
Place soil cover and spread Haul Truck D250E hrs 220 $225 $49,500
Cat 235 Excavator hrs 120 $240 $28,800
D8K Dozer hrs 70 $275 $19,250
Revegetation Revegetation Seed Mix - 50kg/ha ha 2.0 $650 $1,300
Fertilizer - 250kg/ha ha 2.0 $250 $500!
Seed/Fertilizer Application ha 2.0 $1,500 $3,000
hrs -
Project Management & Engineering 7% of Total Cost % 7.00% $8,147
Sub-Total $124,537
7.3 DSTF - EOM 5.5
Recontour slopes to final design and compact D8K Dozer hrs 110 $275 $30,250
Vibratory Roller hrs 44 $190 $8,360
Place soil cover and spread Haul Truck D250E hrs 605 $225 $136,125
Cat 235 Excavator hrs 330 $240 $79,200
D8K Dozer hrs 193 $275 $52,938
Revegetation Revegetation Seed Mix - 50kg/ha ha 5.5 $650 $3,575
Fertilizer - 250kg/ha ha 5.5 $250 $1,375
Seed/Fertilizer Application ha 5.5 $1,500 $8,250
Project Management & Engineering 7% of Total Cost 7.00% $578
Sub-Total $320,650
Total Estimated Cost in Reclaiming Tailings Area $31,134 $124,537| $320,650|

Note:



Table 9.8

Mill & Ancillary Facilities

I:::‘ Work Item Description f:::t(':‘z)n/) Equipment / Labour Units Quantity Unit Rates Current Total \'{I'e:tralz :g::l
8.1 |Mill and Ancilliary Facilities
Remove equipment (crusher, conveyors, mill equipment,
trailer units, other ancillary facilities - fine ore bin) General Labourer hrs 600 $52 $31,200 $31,200 $31,200
Trades Labourer hrs 400 $85 $34,000 $34,000 $34,000
Cat 950 loader hrs 150 $180 $27,000 $27,000 $27,000
Cat 235 Excavator hrs 50 $225 $11,250 $11,250 $11,250
Tractor Trailer (lowbed) hrs 120 $195 $23,400 $23,400 $23,400
Load and return extra chemicals/reagents General Labourer hrs 75 $52 $3,900 $3,900 $3,900
Misc. l.s. 1 $5,000 $5,000 $5,000 $5,000
Dismantle Mill Building Cat 950 loader hrs 70 $180 $12,600 $12,600 $12,600
Tractor Trailer (lowbed) hrs 70 $195 $13,650 $13,650 $13,650
Trades Labourer hrs 300 $85 $25,500| $25,500 $25,500
General Labourer hrs 1000 $52 $52,000| $52,000 $52,000
Concrete Demolition Cat 235 Excavator w hammer hrs 40 $275 $11,000| $11,000 $11,000
D9H Dozer hrs 40 $350 $14,000 $14,000 $14,000
Elec. Substation (disconnect, remove from site) Misc. Unit Cost 1 $17,500 $17,500| $17,500 $17,500
Dismantle/remove other area bldgs (dry, lab, MCCs, etc) Misc. Unit Cost 5 $5,000 $25,000 $25,000 $25,000
Disconnect services Misc. Misc. 4 $1,000 $4,000 $4,000 $4,000
Decommission buried infrastructure Misc. Misc. 1 $1,500 $1,500 $1,500 $1,500
Dismantle/remove fresh water tank Misc. Misc. 1 $5,000 $5,000 $5,000 $5,000
Remove diesel & propane Tanks (owned by vendors)
Disconnect services Misc. Misc. 2 $1,000 $2,000 $2,000 $2,000
Crane Support 30 ton Crane hrs 200 $190 $38,000| $38,000 $38,000
Haul Scrap to Solid Waste Facility Cat 235 Excavator hrs 50 $225 $11,250 $11,250 $11,250
A30 Haul Truck hrs 100 $200 $20,000 $20,000 $20,000
Misc. Supplies and Tools Misc. l.s. 1 $5,000 $5,000 $5,000 $5,000
Project Management & Engineering 7% of Total Cost % 7.00% $27,563 $27,563 $27,563
Sub-Total $421,313 $421,313 $421,313
8.2 |Mill Pad 2.8
Test area soils for contamination Environmental Monitor hrs 16 $110 $1,760 $1,760 $1,760
Laboratory Analysis for soils testing Analytical Costs Unit Cost 20 $300 $6,000 $6,000 $6,000
Haul any contaminated soils to nearest Land Treatment
Facility Cat 235 Excavator hrs 16 $225 $3,600 $3,600 $3,600
A30 Haul Truck hrs 16 $200 $3,200 $3,200 $3,200
Regrade embankment shoulders D8K Dozer hrs 8 $300 $2,400 $2,400 $2,400
Haul & place soil cover (0.15m aver. thickness ) S.7.4.5.1 &
7.4.5.2 Load, haul and place soil cover cu.m. $4,200.00 $4.50 $18,900, $18,900 $18,900
Recontour area to bury any footings & provide drainage, in
prep for revegetation D8K Dozer hrs 10 $300 $3,000 $3,000 $3,000
Revegetate Revegetation cost per ha. Including application cost ha 2.8 $2,850 $7,980 $7,980 $7,980
Project Management & Engineering 7% of Total Cost % 7.00% $3,279 $3,279 $3,279
Sub-Total $50,119 $50,119 $50,119
8.3 |Camp Downsize
Dismantle 5 trailer units and transport to Lot 96C Misc. l.s. 1 $25,000 $25,000 $25,000 $25,000
Project Management & Engineering 7% of Total Cost % 7.00% $1,750 $1,750 $1,750
Sub-Total $26,750 $26,750 $26,750
Total Estimated Cost in Reclaiming Mill and Ancillary Facilities $498,181 $498,181 $498,181




Table 9.9

Haulage and Access Roads

Item No. Work Item Description brea(lED) Equipment / Labour | Units | Quantity | Unit Rates Current Total Ml | il
Length (km) Total Total
9.1 Bellekeno East Portal to Upper Laydown (0.5 km)
Culvert Excavation and install swales (2 ea) Cat 235 Excavator hrs 4 225 $900 $900 $900
General Labourer hrs 4 52 $208 $208 $208|
Reslope banks/remove safety berms Cat 235 Excavator hrs 16 225 $3,600 $3,600 $3,600
Scarify road surface 0.5 Cat 14H grader hrs 16 $250 $4,000 $4,000 $4,000
Erosion barrier (50% of length) Misc. m2 500 $3.00 $1,500 $1,500 $1,500
Project Management & Engineering 7% of Total Cost % 7.00% $715 $715 $715
Sub-Total $10,923 $10,923 $10,923
9.2 Bellekeno 625 Access (0.25 km)
Culvert Excavation and install swales (3 ea) Cat 235 Excavator hrs 6 $225 $1,350 $1,350 $1,350
General Labourer hrs 6 $52 $312 $312 $312
Reslope banks/remove safety berms Cat 235 Excavator hrs 12 $225 $2,700 $2,700 $2,700
Scarify road surface 0.25 Cat 14H grader hrs 16 $250 $4,000 $4,000 $4,000
Erosion barrier (50% of length) Misc. m2 250 $3.00 $750 $750 $750
Project Management & Engineering 7% of Total Cost % 7.00% $522 $522 $522
Sub-Total $9,634 $9,634 $9,634
9.3 Bellekeno East to BK 5 (3.0 km)
Culvert Excavation and install swales (15 ea) Cat 235 Excavator hrs 30 $225 $6,750 $6,750 $6,750
General Labourer hrs 30 $52 $1,560 $1,560 $1,560
Reslope banks/remove safety berms Cat 235 Excavator hrs 40 $225 $9,000 $9,000 $9,000
Scarify road surface 2.7 Cat 14H grader hrs 30 $250 $7,500 $7,500 $7,500
Erosion barrier (50% of length) Misc. m2 2,700 $3.00 $8,100 $8,100 $8,100
Project Management & Engineering 7% of Total Cost % 7.00% $2,304 $2,304 $2,304
Sub-Total $35,214 $35,214 $35,214]
9.4 Keno City Bypass Road (BK 5 to Crusher - 1.2 km)
Culvert Excavation and install swales (5 ea) Cat 235 Excavator hrs 10 $225 $2,250 $2,250 $2,250
General Labourer 10 $52 $520 $520 $520
Reslope banks/remove safety berms Cat 235 Excavator 24 $225 $5,400 $5,400 $5,400
Scarify road surface 1.7 Cat 14H grader hrs 16 $250 $4,000 $4,000 $4,000
Erosion barrier (50% of length) Misc. hrs 12 $3 $36 $36 $36
Remove Lightning Creek Bridge (Bellekeno) Cat 235 Excavator hrs 20 $225 $4,500 $4,500 $4,500
Tractor Trailer (lowbed) hrs 12 $195 $2,340 $2,340 $2,340
Erosion barrier (50% of length) Misc. m2 1,742 $3.00 $5,226 $5,226 $5,226
Project Management & Engineering 7% of Total Cost % 7.00% $1,699 $1,699 $1,699)
Sub-Total $25,971 $25,971 $25,971
9.5 Keno District Mill Access (Christal Lake Road - 1.9 km)
Culvert Excavation and install swales (5 ea) Cat 235 Excavator hrs 10 $225 $2,250 $2,250 $2,250
General Labourer hrs 30 $52 $1,560 $1,560 $1,560
Reslope banks/remove safety berms Cat 235 Excavator hrs 12 $225 $2,700 $2,700 $2,700
Scarify road surface 1.5 Cat 14H grader hrs 16 $250 $4,000 $4,000 $4,000
Erosion barrier (50% of length) Misc. m2 1,543 $3.00 $4,629 $4,629 $4,629
Project Management & Engineering 7% of Total Cost % 7.00% $1,060 $1,060 $1,060
Sub-Total $16,199 $16,199 $16,199
9.6 Flame and Moth Haul Road (Portal to Crusher - 175 m)
Culvert Excavation and install swales (3 ea) Cat 235 Excavator hrs 6 $225 N $1,350 $1,350
General Labourer hrs 10 $52 N $520 $520
Reslope banks/remove safety berms Cat 235 Excavator hrs 10 $225 N $2,250 $2,250
Scarify road surface 0.175 Cat 14H grader hrs 8 $250 S0 $2,000 $2,000
Erosion barrier (50% of length) Misc. m2 175 $3.00 N $525 $525
Project Management & Engineering 7% of Total Cost % 7.00% S0 $465 $465
Sub-Total 50 $7,110 $7,110|
9.7 Onek Haul Road (Onek 990 Portal to BK9 - 2.1 km)
Culvert Excavation and install swales (5 ea) Cat 235 Excavator hrs 10 $225 $2,250 $2,250 $2,250
General Labourer hrs 20 $52 $1,040 $1,040 $1,040
Reslope banks/remove safety berms Cat 235 Excavator hrs 10 $225 $2,250 $2,250 $2,250
Scarify road surface 2.1 Cat 14H grader hrs 20 $250 $5,000 $5,000 $5,000
Erosion barrier (50% of length) Misc. m2 2,060 $3 $6,180 $6,180 $6,180
Remove Lightning Creek Bridge (Onek) Cat 235 Excavator hrs 20 $225 $4,500 $4,500 $4,500
Tractor Trailer (lowbed) hrs 12 $195 $2,340 $2,340 $2,340
Project Management & Engineering 7% of Total Cost % 7.00% $1,649 $1,649 $1,649
Sub-Total $25,209 $25,209 $25,209
9.8 Lucky Queen Haul and Access Road (Wernecke to Onek 990 - 1.2 km)
Culvert Excavation and install swales (2 ea) Cat 235 Excavator hrs 20 $225 $4,500 $4,500 $4,500
General Labourer hrs 16 $52 $832 $832 $832
Reslope banks/remove safety berms Cat 235 Excavator hrs 10 $225 $2,250 $2,250 $2,250
Scarify road surface 1.2 Cat 14H grader hrs 12 $250 $3,000 $3,000 $3,000
Erosion barrier (50% of length) Misc. m2 1,200 $3 $3,600 $3,600 $3,600
Project Management & Engineering 7% of Total Cost % 7.00% $993 $993 $993
Sub-Total $15,175 $15,175 $15,175
9.9 Other Roads and Trails (3 km)
Scarify road surface 3.0 |Cat 14H grader hrs 20 $250 $5,000 $5,000 $5,000
Project Management & Engineering |7% of Total Cost % 7.00% $350 $350 $350
Sub-Total $5,350 $5,350 $5,350|
Total Estimated Cost for Haulage and Access Road Closure $143,673 $150,784 $150,784

Note:



Table 9.10

Supporting Studies
SJCI February 201
Item No. Work Item Description Ealpen] Units Quantity Unit Rates Current Total Year2 EOM
Labour Total Total
10.1 |Kinetic Tailings and Waste Rock Materials Testing
Field bin ARD/metal leaching studies/tests Misc. l.s. 5 $2,500 $12,500 $12,500 $25,000
Humidity cells Misc. l.s. 3 $3,500 $10,500 $10,500 $21,000
Misc. l.s. 1 S0
Misc. l.s. 1 S0
Misc. l.s. 1 S0
Sub-Total $23,000 $23,000 $46,000
10.2 |Other Adaptive Management Plans Required
Inclusion of additional triggers and updating of overall plan as per directives (YWB, YESAB Misc. l.s. 1 S0 $10,000 $20,000 $20,000
Misc. l.s. 1 S0
Misc. l.s. 1 S0
Misc. l.s. 1 S0
Misc. l.s. 1 S0
Misc. l.s. 1 S0
Misc. l.s. 1 S0
Sub-Total $10,000 $20,000 $20,000
10.3 |Contaminated Site Assessment Plan
Develop Plan Misc. l.s. 1 $4,000 $4,000 $4,000 $4,000
Site Reportng Misc. l.s. 1 $5,000 $5,000 $5,000 $5,000
Sub-Total $9,000 $9,000 $9,000
10.4 |Reclamation & Closure Research Plan
Resesarch to finalize closure plan ($25K per year) Misc. l.s. 1 $25,000 $50,000 $50,000 $150,000
Misc. l.s. 1 S0
Sub-Total $50,000 $50,000 $150,000
10.5 |Passive Treatment Design
Design for mill pond bioreactors Misc. l.s. 1 $15,000 $15,000 $15,000 $15,000
Sub-Total $15,000 $15,000 $15,000
Total Estimated Cost for Supporting Studies $107,000 $117,000 $240,000

Note:




Table 9.11

Post Closure Care, Maintenance, and Monitoring

SJCI February 2015
Item No. Work Item Description Equipment / Units Quantity Unit Rates Annual Cost Full Cost NPV NPV Year 2 NPV
Labour Current Year 9
11.1 |Onsite Management
Project Management and Engineering - Included in PME Costs in each Closure
Component
Pickup trucks
Post Closure 10 Years (1 truck for Environmental Monitor , 6 mo/yr)) 10 $15,000 $150,000
Sundry equipment maintenance
Post Closure 10 Years 10 $2,500 $25,000
Power and heat (5 months per year)
Post Closure 10 Years 10 $0
General Administrative expenses
Post Closure 10 Years 10 $2,500 $25,000
Camp Costs
Post Closure 10 Years Unit Cost Basis man-day 600 S40 $2,400 $24,000
Subtotal - Post Closure 10 Years $22,400 $224,000 $229,774 $224,170 $188,586
11.2 |Transport Costs
Employee transport costs
Post Closure 10 Years Unit Cost Basis Years 10 $5,000 $50,000
Subtotal - Post Closure 10 Years $50,000 $44,382 $43,300 $36,427
11.3 [Water Treatment Costs
11.3.1 |Active Treatment (no active treatment at BK 625, ponds are bioreactors) Misc monthly
Capital Costs Misc. annually
Capital Replacement Costs Misc. annually
Operating Costs Misc. annually - SO SO S0 SO S0 SO
11.3.2|Passive Treatment (BK 625 In situ + bioreactor)
Capital Costs Misc. Is 10 $65,000 $61,868 $60,359 $50,778
Operation and Maintenance Costs Misc. annually 10 $5,500 $55,000 $48,658 $47,471 $39,936
Subtotal - Post Closure 10 Years $120,000 $110,526 $107,830 $90,714
11.4 |Reclamation & Closure Research Plan
Reclamation & Closure Research Plan Misc. annually | - | $0| S0 S0
Subtotal - Post Closure 10 Years $0 $0 S0
11.5 [Monitoring & Reporting
11.5.1|Disbursements (non-labour/non-analytical) Misc. annually 12 $4,792 $57,500 $50,245 $49,019 $41,238
11.5.2|Water Quality Monitoring
Active Closure 2 year + Post Closure Years 1-5 Misc. each 330 $60,000 $420,000 $380,963 $371,672 $312,674
Post Closure Yeaers 6-10 Misc. each 224 $20,000 $100,000 $78,167 $76,261 $64,156
11.5.3(EEM Monitoring
Biological Monitoring (Sediment, Benthos, Toxicity):
Active Closure 2 year + Post Closure Years 1-5 Misc. annually 7 $4,000 $4,000 $35,000 $39,561 $42,224 $35,521
Post Closure Years 6-10 Misc. annually 5 $4,000 $4,000 $10,000 $39,561 $38,596 $32,470
Radiums- (Quarterly at 3 mines for 2 Years Active Closure) each 16 $130 $2,080 $6,240 $3,044 $2,970 $4,997
11.5.4|Geotechnical Inspections
Active Closure + Post Closure Years 1-10 Misc. annually 12 $3,750 $45,000 $39,561 $38,596 $32,470
11.5.5|Reclamation Inspections:
Active Closure + Post Closure Years 1-10 Misc. annually 12 $3,750 $45,000 $39,561 $38,596 $32,470
11.5.6|Site Maintenance
Active Closure + Post Closure Years 1-10 Misc. each 12 $3,375 $40,500 $35,683 $34,812 $29,286
11.5.7|Annual Inspection + report - Active and Post Closure yrs 1-10 Misc. annually 12 SO $48,000 $41,031 $40,030 $33,676
Sub-Total $807,240 $747,379 $732,777 $618,958
Total Estimated Cost for Post Closure Site Management $1,151,240 $1,087,678 $1,064,777 $898,258

Note:



Table 9.12

Interim Care and Maintenance

Item No. Work Item Description qu:_lapbn::t/ Units Quantity Unit Rates Annual Cost Full Cost
12.1 |Personnel
On-site Caretaker
Utilize current ERDC operators - cost share 20% Site caretaker S/manmonth 6 $1,342 $8,052 $8,052
Extra Personnel
Electrician (3 days every other month)) Trades Labourer S/hr 90 $91 $8,190 $8,190
Mechanic (3 days every other month) Trades Labourer s/hr 90 $91 $8,190 $8,190
Supervisor (5 days/month on site) Unit Cost Basis S/hr 300 $110 $33,000 $33,000
Camp Costs
for above personnel (365+30+30+60) Unit Cost Basis mandays 360 S65 $23,400 $23,400
Employee Transport Costs
Driving in allowance (4 roundtrips per mo) Unit Cost Basis monthly 6 $2,500 $15,000 $15,000
Sub-Total - Personnel $95,832
12.2 |Equipment
Small Excavator (1) Misc. monthly 6 $1,000 $6,000 $6,000
Small Dozer (1) Misc. monthly 6 $1,000 $6,000 $6,000
Small Loader (1) Misc. monthly 6 $1,000 $6,000 $6,000
Pick-Up Truck (1) Misc. monthly 6 $2,500 $15,000 $15,000
Snow Machine & ATV Misc. monthly 6 $350 $2,100 $2,100
Sub-Total - Equipment $35,100
12.3 |Tasks
SNP/AEMP water sampling Misc. monthly 6 $7,756 $46,535 $46,535
Interim water treatment (active BK-625) Misc. monthly 6 $16,553 $99,318 $99,318
Geotechnical Assessments Misc. each 1 $15,000 $15,000 $15,000
Enhanced Groundwater/Foundation monitoring Misc. each 1 $15,000 $15,000 $15,000
Monitoring of piezometers and thermistors Misc. each 2 $3,000 $6,000 $6,000
Communications & reporting Misc. monthly 6 $1,000 $6,000 $6,000
Sub-Total - Tasks $187,853
12.4 |Miscellaneous
Misc Supplies Misc. monthly 6 $3,000 $18,000 $18,000
Monthly Fuel Misc. S/litre 3,000 $1.80 $5,400 $5,400
Sub-Total - Miscellaneous $23,400
Cost for ICM $342,185

Note:
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