HARPER CREEK PROJECT

Application for an Environmental Assessment
Certificate / Environmental Impact Statement

TABLE OF CONTENTS

Preface

Acknowledgements

Executive Summary

TaDIE Of COMEEIES ...ttt ettt sttt et b et sttt b ettt b ettt eeebenes TOC1
LiSt Of FIGUIES ...ttt e TOC 55
LSt Of TADIES ...ttt ettt s et se s ee s TOC 65
LISt Of PIAtES ...ttt ettt ettt s et et et ae e s ne e enens TOC 88
List Of APPENAICES......c.ooiririiiiiiiiiiiicicccte ettt s TOC 88

Acronyms and Abbreviations

Glossary

Table of Concordance

Part A. Introduction and Background

1. Overview of the Proposed Project ...........cccoviiiiiiiiiiicicccccece s 1-1
1.1 INErOdUCHON. ...t 1-1
1.2 Proponent DeSCriPHion ........cccoivueviiiriirieeieininceeeereeeee ettt 1-4

121  Proponent CONLACES ..ottt 1-4
1.2.2  ConSUltants ..o 1-5
1.3 Guiding Principles.........ccooiiiiiiiiiiiiii 1-7
131  Project Designi......ccciiiiiiiiiiiiiiciete s 1-7
1.3.2 Community Knowledge and Aboriginal Traditional Knowledge.................. 1-7
1.3.3  Public Participation........cccoecveerneinieieiniciniecinetneerceseeseeiceerev et eeenenes 1-8
1.4 Need for and Purpose of the Project .........c.ooceeiinininiiiciiiinninicciiineeccceeeennes 1-8
1.5 Project SEHHNG........c.ooviuiiiiiiiciic s 1-9
1.5.1 Project Location and ACCESS ...........ccceuiuiuiiiiiiiiiiiiiiiiiiicci e 1-9
1.5.2  Project HiStOry ...t 1-11
1.5.3  Mineral TenUIe..........ccccooouiiiiiiiiiiiiiiiiiiccc s 1-11

HARPER CREEK MINING CORPORATION Table of Contents | 1



APPLICATION FOR AN ENVIRONMENTAL ASSESSMENT CERTIFICATE / ENVIRONMENTAL IMPACT STATEMENT

1.6 Regional OVeIVIEW .........cccviiiiiiiiiiiiiiiiicii e 1-16
1.6.1  Environmental SEtting............cccccciviviriiieiiiiininininiiiiieecce e 1-16
1.6.2  Administrative Boundaries .............cccocoveiviiiiiiiiiiii 1-17
1.6.3 Regional Land Use..........ccccoouiuiiiiiiiiiiiiiiiiiiiiiccccnas 1-17
1.7 Scope Of the PrOJECt.......c.coccuiiiiiiiiiiiiiicccee s 1-21
1.7.1  Provincial Scope of the Proposed Project .........cccocceceicinnnicccnnnnicccne. 1-21
1.7.2  Federal Scope of the Proposed Project.............cccccoeuvuvivinininiicicccccninnnes 1-22
1.7.3  Project COMPONENLS.......cccoiiiiiiiiiiiiiiiiii s 1-23
1.8 Project SChedule..........cccooiiiiiiiiiiiiiccct e 1-24
1.9 Project BeNefits........c.ccuiuiiiiiiiciciiiiccct e 1-24
191 Capital Construction COSES.......coeereuerereineieninieirieeerretnteeeereereeeseereeseenenes 1-27
192 Operations COStS........cccivuiiriiiniiiiiiciieercee et 1-28
1.9.3 Employment Opportunities..........cocoeueeiriririnieieieininininieieieiteireeeeeeeseenenenen 1-29
1931 Hiring Strategy .......cccccvviiniiiiniiiiiiiiiic 1-29
1.9.3.2  COnStIUCHON .....ccooviiiiiiiiiccc s 1-30
1.9.3.3  OPerations........ccoeuivirueirieiininieinicieiretnete et 1-33
19.4 Business Opportunities and Government Revenues..........c.coccccveveerccruenee. 1-34
1941 Local Purchasing Strategy ..., 1-34
1.9.4.2  COonStruCtON .....ccoovvviiiiiiiiiiiccc s 1-39
1.9.4.3  OPerations.........cccoceeeveeieinerieieineteeeeseteee et 1-41
195 Project Contribution to Community Development.............ccccccccevniiiinnnnn. 1-43
1.9.6 Summary of Economic Benefits ...........ccccoceueueuiiinnniiciiinniniccciceeees 1-45
REfEIENCES.......oiiiiiiiicii s 1-47
2. ASSESSINENT PrOCESS......ccviviiiiiiiiiiii s 2-1
21 British Columbia Environmental Assessment Act Requirements..........c.coecevvveecrveveennee 2-1
21.1 Reviewable Projects Regulation (BC Reg. 370/2002)........cccceeueirinrnrerercnnnnee 2-2
21.2  Prescribed Time Limits Regulation (BC Reg. 372/2002) .........ccccoeuvuvuereueueunnnne. 2-2
21.3 Public Consultation Policy Regulation (BC Reg. 373/2002) .........ccccccovvunnee 2-2
214 Concurrent Approval Regulation (BC Reg. 371/2002)........ccccccevvvuruvuereueucnnnes 2-2
21.5 Environmental Assessment Fee Regulation (BC Reg. 50/2014)...................... 2-2
21.6  Guidance DocUmMEeNts............ccccciiiiiiiiiiiiiiiiic e 2-3
22 Canadian Environmental Assessment Act ReqUirements............ccoeeueueecininininicccennennnnns 2-3
221 Comprehensive Study List Regulations (SOR/94-638) .........ccccccvrviruccinnne. 2-4
2.2.2  Law List Regulations (SOR/94-636)..........ccccceoeuiivininininiiiiiiiiiiccccciceaes 2-4
2.2.3  Establishing Timelines for Comprehensive Studies Regulations
(SOR/20TT-139) ...ttt 2-4
224  Operational Policy Statements and Guidance Documents...............c.ccccccucee. 2-4

2 | Table of Contents ERM Rescan | PROJ #0230881 | REV E.1 | JANUARY 2015



TABLE OF CONTENTS

23 Environmental Assessment Process.........ccveerrccinieininennieinneinecenecneereeseeeneenenes 2-5
23.1 Cooperative Environmental AsseSSment...........ccccceeueueueueininininierccinnnienenenenes 2-5
23.11 Joint Environmental Assessment Working Group.........c.ccceeuueeeee. 2-6
2.3.2  Provincial Environmental Assessment Process..........c.coceeeevererrrccineerenerenennen 2-6
23.21 Pre-Application Stage...........cccoviviriiiiiiiiniiiniiicie 2-8
23.22  Application Review Stage.........cccoeeueueuivininininieiecininnieeeeeeeeeenee 2-11
2.3.2.3  Provincial MileStones ........cccocecereuererieinineninieinieieenetneeeenieeneenenens 2-13
233 Federal Comprehensive Study Environmental Assessment Process............ 2-14
23.3.1 Federal Milestones............ccococcuiiimiiiiiiniiiiiiiiiinicccccnnes 2-18
234 Federal Participant Funding Program .............ccccceeeeeiiinnnineccnnnnceenaes 2-19
24 AULNOTIZALIONS ...ttt ettt ettt be e sne s 2-20
241 Provincial Authorizations.............cccoviiiiiiiiiiie 2-20
242  Federal Authorizations............ccccoviiiiiiiiiiiiicces 2-23
REFEIEIICES. ...ttt bbbttt sttt eaes 2-24
3. Information Distribution and Consultation ............c.ccccoeeiiiiiiiiiice 3-1
3.1 INErOdUCHON. ... 3-1
3.1.1 Information Distribution and Consultation Objectives...........cccceeveueueuiinnnne. 3-1
3.2 Consultation ReqUITEMENLS..........cevveueeirieiiriiieiriciinictneeeereene ettt seseeneees 3-2
3.2.1 Provincial ReqUIrements..........ccccccvviiieiiuiiinininieiciiiiniieeeceeee e 3-2
3.2.2  Federal ReqUirements.............cccccceeininirinieieiiinininicieicctiieececcee e 3-5
3.2.3 Application Information Requirements...........cccccovueueueueirinnneiccccnnnnerceceenes 3-6

3.23.1 Notification of June 2011 Open House and Draft Application
Information Requirements Public Comment Period ..................... 3-7

3.24  Project Description and Federal Public Comment Period on

Background Information Scoping Document ..........c.ccccevviiiincciciciccunnnnnes 3-7
3.3 Harper Creek Project Working Group...........cccceeiririnirieicicinininieieieeiieneeeeeeseenenenes 3-8
3.4 Project Materials and Information Dissemination ...........c.cccccceceeinniniicccninninicnecnne. 3-10
3.5 Aboriginal Information Distribution and Consultation............ccccceeuevciviicccccnnnnne. 3-11
3.5.1 Pre-Application/Pre-EIS Consultation with Aboriginal Groups.................. 3-16
3.5.1.1 Notification of the Project and Early Consultations....................... 3-17
3.5.1.2  Harper Creek Project Working Group..........ccccceeeuvuvivuiiiininninnnne 3-17
3.5.1.3  Application Information Requirements............c.ccceceeueueirirunuruennee. 3-18
3.5.14 Environmental Assessment-related Funding.............ccccceuvurunece. 3-19
3.5.1.5 Inputinto Environmental Assessment Studies.......c..c.cccoeverurueuennee 3-21
3.5.1.6 Community Meeting ... 3-22
3.5.1.7  Careers and Mining Workshop...........ccccovreiiiinnnnicicinnnnnee 3-22
3.5.1.8  Site VISItS...cucuiiiiiiiiiiiiicccce s 3-22

HARPER CREEK MINING CORPORATION Table of Contents | 3



APPLICATION FOR AN ENVIRONMENTAL ASSESSMENT CERTIFICATE / ENVIRONMENTAL IMPACT STATEMENT

3.5.1.9 Working Tables on Additional Consultation.............cccceuevvuunenee. 3-23
3.5.1.10 First Nations Consultation Summary and Planned
Application Review Consultation - Original Application............ 3-24
3.5.1.11 Section 11 Order Aboriginal Consultation Reports........................ 3-25
3.5.2  Issues Raised by Aboriginal Groups and Responses.............ccccccovuvuvurueucucnce. 3-26
3.5.3 Proposed Plan for Consultation with Aboriginal Groups during the
Application/EIS REVIEW ......c.cceevirieiniricincieicrictneecesieenieeeereeseeve e eeen 3-28
3.6 Government Agency and Local Government Information Distribution and
CoNSUILAtION ... 3-29
3.6.1 Pre-Application/Pre-EIS Consultation with Government Agencies............ 3-29
3.6.1.1  Application Information Requirements............c.cceceeueuiirinnunuennee 3-29
3.6.1.2  Site Visits and Mine Tours..........ccccceeciiiniiniiiinniiicccce, 3-30
3.6.2 Issues Raised by Government Agencies............cccocoeueueuiininininiiccinnniicnenne. 3-31
3.6.3  Proposed Plan for Consultation with Government Agencies and Local
Government during the Application/EIS Review ..........ccccccviiiiiiiiiiininnen. 3-32
3.7 Public Information Distribution and Consultation..............cccccccevviviiiiiiniiinnnne, 3-32
3.7.1 Pre-Application/Pre-EIS Consultation with the Public ..........c.cccovueueuceenne. 3-32
3.711 Communities near the Project............ccccoviiiiiiiniiinne, 3-32
3.71.2  Application Information Requirements Open House and
Public Comment Period...........ccccooiiiiiiiiiiiiiiiiccce 3-33
3.7.1.3  Federal Background Information Document Public
Comment Period..........cccoviiiiiiiiiiicce 3-33
3.714  Additional Community Meeting - Open House............cc.cuc..... 3-35
3.7.1.5 Consultation with Tenure and Licence Holders, and Service
Providers........cccoiiiiiiiiici e 3-35
3.71.6  TradeshOws.......ccccocoiiiiiiiiiiiiiiiiiii s 3-35
3.71.7 Community Investments .........c.cccccveviniiinciininicneicneeeene 3-36
B3.71.8  WEDSIte ......cocviiiiiiiiiiccc s 3-36
3.7.2  Issues Raised by the Public and Responses.............cccccceviiiviiiiiiiinnnicnnae. 3-36
3.7.3  Proposed Plan for Consultation with the Public during the
Application/EIS ReVIEW ... 3-37
REfEIENCES.......oiiiiiiiiiiic e 3-38
4. Project Design and Alternatives ASSESSIENL ...........c.cceciririririeieuiininiiieieiciceee e 4-1
41 INErOdUCHON. ... 4-1
4.2 MethodOIOZY ......ccooiiiiiiiiiiic 4-1
4.3 Alternatives to the Project ... 4-5
431  INtroducCtion......ccccciiiiiiiiiiiiii s 4-5
4.3.2  Alternative SCENATIOS........cccovciiiriiiiiiiiiiiiiic s 4-5

4 | Table of Contents

ERM Rescan | PROJ #0230881 | REV E.1 | JANUARY 2015



TABLE OF CONTENTS

4.3.3  ASSESSIMIEINL......ceeiuiiiieiiiiicieeeteete ettt 4-6
43.3.1 Performance Objective - Economic Viability.........cccoceeuiiicinnnnnes 4-6

43.3.2 Performance Objective - Environmental Acceptability................... 4-7

43.3.3 Performance Objective - Socio-economic Acceptability.................. 4-7

434 CONCIUSION ...orvviireiiieiirirtc ettt ettt ettt se e re e 4-7
4.4 Alternative Means of Carrying out the Project...........cccccceviiiiiinnniccinneceees 4-8
4471 INETOAUCHON .c.eovieiciiciec ettt ettt et 4-8
4.4.2  Mining Method..........cccoiiiiiiii 4-9
4421 Purpose and Background.............ccccccevnniiiiiiiinniniiiciieecccne 4-9

4422  Alternative Scenarios/Methods.........c.cccoeuveeevieieiierieicieceeeeeeeeenen 4-9

4423  ASSESSIMENL.....couiriiiiiiiiiciieietee e 4-10

4424  CONCIUSION ... 4-11

443 Tailings Management...........cccoeueueueuiinirinieieieiinieieeieeeee e eseeas 4-11
4431 Purpose and Background............cccoviiiiiiiiiiiiie 4-11

4432  Alternative Scenarios/Methods.........c.cooeeeveviinieieieciecieceeeeeeen, 4-11

4433  ASSESSIMENL.....coririiiiiiiiiiiicicce e 4-14

4434 CONCIUSION c.cveuiieiiiiciinieieestcetee ettt sre e 4-15

444  POWEr SUPPLY oo 4-17
4441 Purpose and Background...........ccccovriiiciiiiinininiicinnecccene 4-17

4442  Alternative Scenarios/Methods........cccccovevveieinivieiiienicicescieenn, 4-17

4443  ASSESSIMENL.....oouiriiiiiiiiicieiiteeeee e 4-18

4444 Site Power Line Route Alternatives..........cccoceeeeicininnincccnnennnnns 4-19

4445  CONCIUSION ... 4-21

445 Ore Processing Methods - Ore Comminution...........ccccccocoveiiininiiiciciininnnnne. 4-22
4451 Purpose and Background...........cccccovviiiciiiiinininiccininneeccene 4-22

4452  Alternative Scenarios/Methods.........c.cooeeueeveviieierieieieeceeeeeeen, 4-22

4453  ASSESSIMENL.....oouiriiieiiiiieieiieecee e 4-23

4454  CONCIUSION c.eveviiiiiiciirieicrtcetee ettt sne e 4-23

44.6 Storage and Transportation of Copper Concentrate............ccceceucueiverieeruenenee 4-24
4.4.6.1 Purpose and Background............ccccoviiiiiiiiiiniiiii 4-24

44.6.2 Alternative Scenarios/Methods.........ccccceeeecievienisiniesieieseeeeeens 4-24

4463  ASSESSIMENL.....coriiiiiiiiiiiiiiciinctece e 4-24

4464  CONCIUSION ....ouoviiiiiiiicccc e 4-26

447  ACCESS COTTIAOT .cveuiiuiirieiirieicirceeete ettt sttt ne s 4-27
4471 Purpose and Background...........ccccoviiiiciiiinnnieiinineeccene 4-27

4472  Alternative Scenarios/Methods.........c.ccoeueeieviieieieieciecieceeeeeeen, 4-28

4473  ASSESSIMENL.....couiriiiiiiiicieiieecee et 4-30

HARPER CREEK MINING CORPORATION Table of Contents | 5



APPLICATION FOR AN ENVIRONMENTAL ASSESSMENT CERTIFICATE / ENVIRONMENTAL IMPACT STATEMENT

4474  ConClUSION ... 4-30

448 Employee Accommodation ... 4-31

4481 Purpose and Background.............ccccocoiiiiiiiiiiiiiiniie, 4-31

4482  Alternative Scenarios/Methods...........cccccceeieieiecieveiececeeeiee, 4-31

4483  ASSESSMENLt......ocoiiiiiiiiiiiiiiiictcc s 4-32

4484  CONCIUSION .ottt ettt ettt e 4-33

449 Waste Rock Management ...........ccccceeininiriiieicininininieiciccceceeceeeeee s 4-33

4491 Purpose and Background.............cccccceceeinniniiiciininnniicccine, 4-33

4492  Alternative Scenarios/Methods.........c.ccoeeviririecienenenieeeieieen, 4-34

4493  ASSESSIMENL.....ccocciiiiiiiiiiiieieeeeee et 4-34

4494  ConClUSION ..o 4-35

4410 Summary of Alternative Means of Carrying out the Project ......................... 4-37
REFEIEIICES. ... vttt ettt et b ettt bebeseaen 4-43
5. Project DesSCIiPtiON ........cciviiiiiiiiiieiiiecee e s 5-1
5.1 INErOAUCHON. ..o 5-1
5.1.1 British Columbia Environmental AssesSment Act .......ccceoveveveeeererineeerereenenne 5-3

5.1.2  Canadian Environmental ASSESSTENE ACE .......ccovecererevereeireinenreinerenenneeneenenennens 5-5

52 Site CONEEXL...uiuiiiiiicicii e 5-5
521  Project OVEIVIEW ... s 5-5

522 MiINETal TENUTE.......c.ccuvieirieiiirieinieietre ettt ettt sa et b e es 5-5

523 CUITeNt ACCESS......cuoviviiiiiiiiicicicc 5-10

53 Project HIStOIY....c.ccviiiiiicicccce e 5-11
531  Prior OWNETISHIP....c.coiierieireeiierieirieittneentetctsectste ettt sttt see e es 5-11

5.3.2  Early EXploration ...t 5-11

5.3.3  HCMC EXPLOTation.......cccueueuiuiuiiiiiciiciiiiniieicicceie et 5-12

534  HCMC DeVelOPImENt........cccovieirieuinerieirieiiirieenierctnteeneeretsseseeereesseseseesesesnenes 5-13

5.3.5 Application for Environmental Assessment Certificate........c...ccccoeceererurnenee 5-14

5.4 Terrain and Landforms..........ccceiiiiiiiiiiiiicccc s 5-14
54.1 Terrain and Landforms ........cccoovreeeinninieierccirinreeeeecceneseee e nenesenes 5-14

5.4.2  Soils and Surficial Materials .........c.cccccorrreuecinnninieiccineeeeccesee s 5-14

543 Geohazard Assessment .............cccovuviviiiiiiiiiiiiiiiii s 5-15

5.5 Project GeOolOZY .....c.cuciiiiiiiiiiiiii e 5-16
55.1 Regional Geology ..o 5-16

5.5.2  Property GeOLOZY .......ccccomiiiiuiiiniriiiiieiciiirieeeieeee ettt 5-19

5.5.3 Lithology, Faults, and Fractures ..............cccccccuvnnieiininnniccccieccccnne 5-19

554 SEISIMUCILY ..ooviiviiiiiiiiiiiii s 5-20

5.5.5 Ore Body Mineralization...........coeeueuiinininiiiiiciiinirieciciccieiceeeceeee s 5-20

6 | Table of Contents ERM Rescan | PROJ #0230881 | REV E.1 | JANUARY 2015



TABLE OF CONTENTS

5.5.6 Waste Rock and Tailings Geochemistry ............cccccccecininnieicccninnnccccnne. 5-21
55.6.1  Waste ROCK......ccccooeuiiiiiiiiiiiiiiicces 5-21

55.6.2  Tailings ..o 5-25

55.7 Condemnation Drilling ..........cccoeuiieueiinininiiiiiiiiccceee s 5-25
5.6 Mineral Resources, Reserves and Production Schedule ..............ccccccoeviiiiiinnnnnn. 5-26
5.7 Project Phases..........ccccciiiiiiiiiiiii e 5-28
571  ConSruCtioN ....c.cooviiiiiiiiiicccc 5-28
5711  Construction Execution Strategy ...........cccccecveicnevneinncnncnnes 5-28

5.71.2  Types of Construction Activities ..........c.coeviviriiiccceiciieienienn, 5-34

5713  Site Access Road Upgrade.........ccccccoeiiiniiiiiiiiiiiiniiiiccie, 5-34

5714  Project Site Development..........c.ccccceoeuieininiieiininnniicccieeeenee 5-34

5.71.5 Initial Tailings Management Facility Construction........................ 5-35

571.6  HCMCPOWEr LiNe ....cccceiviiiiiiiiiiiiics 5-35

5.7.1.7  Rail Load-out Facility Development ............cccceeueiinnnnieccccnnnnne 5-35

5.71.8  Construction Equipment Fleet .........ccccccecvevneinneinninncinnccnee 5-37

5.7.1.9  Fuel Supply, Storage, and Distribution.............ccccceceriiiniiinicnnnee. 5-38
5.7.1.10 Construction Aggregate and Concrete Production........................ 5-38
5.7.1.11 Explosives Manufacture, Storage, Transportation, and Use......... 5-38
5.7.1.12 Temporary Construction Camp and Supporting Facilities........... 5-40
5.7.1.13 Construction POWer SUPPLY ......cccceeeirinniriiciininircccccreeeeee 5-40

5.7 114 SECUITLY ..ottt 5-41
5.71.15 Waste DiSposal .......cccoeereinererneininicneenirceniecseneeneeeesreeneeeaens 5-41
5.7.1.16 Surface and Subsurface Water Management .............cccccceueuvueunee. 5-41
5.7.1.17 Emergency Procedures............c.cccoeeuiiinnniciicinnicicccieenee 5-42

5.7.2  OPEratioNS....c..ccoeuiriecieiriiicieiee ettt 5-42
5721  Types of Operations Activities..........c.coeviriiiiccccieinircirnn. 5-42

5722  Open Pit Development............cccooeueiiinniniiieiiinieicccceeeenee 5-42

5723 Mining EQUIpmMent.......cccccveiviniiniiiniiiicnccceeeneen 5-43

5724  Waste Rock Storage and Stockpile...........ccccceiiviniiiiiiiiiiniinen, 5-44

5.7.2.5  Fuel Supply, Storage, and Distribution.............ccceeeuecirnirinucucnnee. 5-44

5.72.6  Explosives Manufacture, Storage, Transportation, and Use......... 5-44

5727  SECUITLY .coivviiiiiiiiiiiiic 5-44

5728 Sewage and Domestic Waste............cccceuririiuiiiininiiiciiiiie 5-44

5729  Environmental Management System and Management Plans.....5-45

5.7.3  Closure and Post-Closure ... 5-46
5731 Concurrent Reclamation Activities ...........cccccocoviiiiiiniiiiicinnnns 5-46

5.7.3.2  Final Reclamation Activities...........ccccovvniiiiiniiiiiiiie, 5-48

HARPER CREEK MINING CORPORATION Table of Contents | 7



APPLICATION FOR AN ENVIRONMENTAL ASSESSMENT CERTIFICATE / ENVIRONMENTAL IMPACT STATEMENT

5.8

59

Project Components and ACtVItIES.........cccceiiriririiiiiiiinicccee e 5-48
581  Project Site......cccoviiiiiiiiiiiii 5-53
5.8.2  Tailings Management Facility ..........ccccocooiiiincce, 5-54
5.8.21 Tailings Material Testing Program............cccccccevvreecinnnnucnencnee. 5-54

5.8.22  Tailings Management Facility Embankment Design and
CONSIUCHON ..o 5-55
5.8.23  Tailings Distribution Pipeline ............ccccccooiiiiiiiiiiiiiiine, 5-59
5.8.3  Site Access Road..........ccovuiiiiiiiiiiiiiiiiiiiiii e 5-61
584  PoWer LINe ... 5-63
MiIning Method ..ot 5-63
591 OPEN Pt s 5-63
5911 Open Pit DeSign .......cccccovueiviniciniiiniiiniciinciccineteeeeee e 5-64
59.12 Bench GeOmELIY ........ccovuriiieuiiiniriiciccieeeceeeeee e 5-67
59.1.3 Inter-ramp Slope Angles...........cccooeiiiiiiiiiiiiiiiiniiiicces 5-67
59.1.4  Estimated Groundwater Inflows ..........cccccoceviiiiiiiiiiiiiicne, 5-68
5915  Pit Operation........ccccoccneinieinieiininicineciniceeeretseteeeese e 5-68
59.1.6  Explosives Manufacture and Storage...........c.cccccoeoeucucuerereueieirunennnne. 5-69
5.9.2  OFe ProCeSSINg.......ccoovviimiiiiiiiiiiiiiiiii s 5-69
59.21 Primary Crushing and Overland Conveyance............ccccccceeueurnnnne 5-70
5.9.22  Coarse Ore Stockpile and Reclaim.........ccocccveuieerecneinncccnncnnnnee 5-72
59.23  Grinding and Classification...........c.cocoeeieiniiiiccccciiinecnn, 5-72
59.24  Flotation and Regrind Circuit .........cccccovevueueciiiinnnncciininccne, 5-75
59.25  Cleaner Flotation Circuit..........cccccoviivinnininiiiiiciiciecces 5-75
59.2.6  Concentrate Handling...........cccccoviiiiniiniiiiiiiiiie 5-76
5.9.2.7  TallINGS .ocviviiiiiiciciciic e 5-76
59.28 Reagent Handling and Storage............cccoeeueueiinniniciccicinnnicnenne. 5-76
59.29 Assay and Metallurgical Laboratory...........ccccccoeniiiiniiiniicnnee. 5-77
59210 Water SUPPLY ...ccoiiiiiiiiiiicciii e 5-78
5.9.3 Overburden and Waste Rock Management............ccccceeurueuccininnncucccnnnnn. 5-78
59.3.1 Overburden and Topsoil Stripping and Stockpiling...................... 5-78
59.3.2 Waste Rock Storage Facilities............ccccoeiiiiiniiniiiiie, 5-79
59.3.3 Low-grade Ore Stockpiles...........ccceoeueuirinininiiieiininineieieccreeenee 5-79
594 ML/ARD Management..........cccceueueueueuinininieieieiiiinieieieieeeteeesese e 5-79
5.9.5 Operation Equipment FIet ........cccocoeemeinnicneinncniccrcceceneeneeeeenenes 5-80
5.9.6  Fuel Supply, Storage, and Distribution............c.ccceceeeininnniccciinnnccccnne. 5-80
5.9.7 Explosives Manufacture, Storage, Transportation, and Use......................... 5-80
5.9.8  BOITOW SOUICES......c.coviiimiiiiiiiiiiiiii s 5-80

8 | Table of Contents

ERM Rescan | PROJ #0230881 | REV E.1 | JANUARY 2015



TABLE OF CONTENTS

5.9.9  SECULILY ..ottt 5-81

5.9.10 Concentrate Handling and Transport to Rail Load-out Facility ................... 5-81

5.9.11 Rail Load-out Facility Operations.............cccccoviiniiiininnniicccccne 5-81

510  Water Management ..........c.ccoecivieuirinieiniiiininicicieeeee et 5-82
510.1 Water Management ObJECHIVES ........c.ccceuvuruiueuiinininiiicicciiececeeeee s 5-82

5.10.2 Water Management and Sediment Control.............cccovviiiiiiniiiinnne. 5-82

510.3 Water Management Plan............ccccccceeiiininiiiicinininiciccceeeccceee e 5-83
510.3.1 ConStruction ........ccceiiiiiiiiiiiiiiiiinc s 5-83

5.10.3.2  OPEration .......ccccceeirierieiririeieineneeeeeeeeee ettt 5-84

5104 Design Elements...........cccccovuiiiiiiiiniiiiiiiiiiiiicccc e 5-85
51041 Cofferdam ... 5-85

510.4.2 Water Management Ponds ...........ccccccoivviiiiiiininiicie 5-86

510.4.3 Water Management Pipelines and Pumping Systems................... 5-86

510.44 Diversion Ditches..........ccccooviiiiiiiiiii 5-86

510.4.5 Water Balance Results ...........cccovuiiiiiiiiiiiiiiiicce 5-87

511  Support and Ancillary INfrastructure ..o 5-87
5111 FUELStOTAGE ..ottt 5-87

5.11.2 Potable Water SUPPLY .....c.cceeuiiriririiiciciiineecccct e 5-88

5.11.3 Dangerous Goods and Hazardous Materials...........ccccccceiiiiiiinniiinnnn. 5-88

511.4 Mine Maintenance Facility............cccccoooniiiiiinnniiiicccceeene 5-88

511.5 Access and Site ROAdS ...........cccovuviiiiiiiiiiiiiciiii 5-89

5.11.6 Traffic Management...........cccceuvuriririniiiiicieicieieiee s 5-89

511.7 ProCurement. ...t 5-89

511.8 Emergency Procedures...........cccooveueiirininiiiiiciiiniececcieee et 5-90

512  Project Schedule............ccccoociiiiiiiiiiiiii s 5-90
513  Workforce ReqUITEMENLS.........ceveveuiuirininirieieiiiiireieiciciceseiete ettt 5-91
513.1 Construction Phase Workforce ............cccocoevriiiiiniininicccccccs 5-91

5.13.2 Operations Phase WOrKforce..........ccccccceviniiiiininininieicciicccccceeeeeeaes 5-92

5.13.3 Closure Phase WOrkforce............cccovuviiiiiiciiiiiiiiiiiinisniicccceeeeeeeeees 5-92

514 ProjJect COSS .ottt 5-92
REfEIEINCES. ..ot 5-94
6. GeOChEMUSIY ... s 6-1
6.1 INErOAUCHION. ...t 6-1
6.1.1 Valued Component SCOPING........ccccururururueueuiiriririeieicieiirieieieieeeteeeeese e 6-1

6.1.2  Consultation Feedback............cccccocoiiiiiiiiiiiiiiiiccccc 6-1

6.2 Regulatory and Policy Framework ..........ccccoviiiiiiiiiiicccccccs 6-2
6.3 Baseline Conditions...........cccciiiiiiiiiiiiii e 6-2

HARPER CREEK MINING CORPORATION Table of Contents | 9



APPLICATION FOR AN ENVIRONMENTAL ASSESSMENT CERTIFICATE / ENVIRONMENTAL IMPACT STATEMENT

6.3.1 Regional and Historical Setting............ccccccovureuieinnnncccieccccne 6-2

6.3.1.1  Geological Setting ............cccceeuruiiiiiiniiiiiiiiccce 6-2

6.3.1.2  Mineral Deposit Classification...........cccccceeverereeuerceccennnererenenc. 6-3

6.3.1.3  Previous Geochemical Studies............cccccevuirrniiiiiiinnns 6-3

6.3.2  Baseline Studies............cccooeviiiiiiiiiiie 6-4

0.3.2.1  Design of StUdies ........cccoeuriiiiiiiiiiciiees 6-4

0.3.2.2  Methods......cccouiiiiiiiiiiiiiiiiics 6-4

6.3.23  Limitations.......ccoviiiiiiiiiic e 6-5

6.3.3  Existing Conditions...........ccccevuiuiiiiininiiiiiiiicccc 6-6

6.3.3.1  Waste Rock and Ore Characteristics .........ccccccvueereerecereeneencncns 6-6

0.3.3.2  TalliNgS ...cooviiiiiiiiiiiiiieiccct e 6-6

6.3.3.3  OVerburden........cccoeeeneinrecneirncneec e 6-7

6.3.3.4  Quarry RocK.......ccocoiiiiiiiiiiiicce 6-7

6.4 Development of SOUrce TErms............cccovueueuciinininieieiiiireeeeeeeeeeeeeeee e 6-7
6.4.1  INtTOAUCHON ..ottt 6-7

6.4.2  Source Term Methods ..........cccoevivreeneninneineincceceneeenee e 6-8

6.4.21  Sub-aerial Facility Terms ........ccccoevivieiiiinnnicccincenne, 6-8

6.4.2.2  Flushing Terms..........cccccccovirininieeiiinininecccceeceeeeeeenee 6-9

6.4.2.3  Submerged Sources ...........ccoooiiiiiiniiiiiie 6-9

6.4.2.4  Nitrate Leaching..........cccccceuviriiieiiiinniniiciccccceenee 6-9

6.5 ML/ARD Management Plan ..........ccccccooiiiiiniiniiiiicccceeeeceeeeeeees 6-10
6.6 Conclusions for ML/ ARD Potential Characterization..............cccceeveervereeeeenrenereenenn. 6-10
REFEIEIICES. ... vtttk b ettt bebeneas 6-12
7. Closure and Reclamation ..o 7-1
7.1 INErOAUCHON. ..o 7-1
7.2 Regulatory Framework ... 7-2
721  British Columbia Mines Act and Health, Safety and Reclamation Code 7-2

7.3 Closure And Reclamation ObJEctiVes ...........ccceeiirinirieieicinininieccceeeeeecaes 7-3
7.3.1  Provision of Stable Landforms..........cccccccerirrireuereinnnnereeienineeeeecenes 7-3

7.3.2  Re-establishment of Productive End Land Use..........cccccovvrerccccnnnnnnnee 7-4

73.21  Environmental Setting.............cccccceeivnireeiininnneccieeene, 7-4

7322  Forestry Use.....cccoviiiiiniiiiiiiiiis 7-4

7.3.2.3  Recreational Use........cocccveuerereineinneinecenceneeeneeceeneeneene 7-5

73.24 End Land Use Objective.........cccccecurivririeeiininnieieiccceeeenenee 7-5

7.3.3  Protection of Terrestrial and Aquatic Resources...........ccccevueuecininnnnnnee 7-5

7.4 Soil Management Plan ...........cccooiiiiiiiiiic s 7-6
7471  S0il ASSESSIMENL .......cocviiiiiiiiii s 7-6

10 | Table of Contents ERM Rescan | PROJ #0230881 | REV E.1 | JANUARY 2015



TABLE OF CONTENTS

742  SOIlS SAIVAGE ....couiiiiiiiiii e 7-10
743  S0il StOCKPILING.....cooviiiiiiiiiiiic 7-17
7.4.4  S0ils BalanCe........cccoviecinieiniiiciiciec ettt 7-17
7.5 Progressive Reclamation.............ccoeueueuiuininiriiiciciiinieeicccteeeee et 7-19
7.5.1 General Construction Disturbance............ccccccceeeiinnnieciinnncccines 7-19
7.5.1.1  Reclamation .......ccoccvueernerineineneinececcnieetereeneeeee et 7-19

7.5.2  Temporary Construction Camp.........ccceeeeirierinieinnennieiineeesseeseeeenenes 7-19
7521 ClOSUTIE.....cocviiiiiiiccicc e 7-20

7.5.2.2  Reclamation .......ccoccveirrernieinneinieernceneeteeneee et 7-20

7.5.3 Tailings Management Facility ...........ccccccooiiiiiiniiiiiiiiicccce 7-23
7531 ClOSUT ...t 7-23

7.5.3.2  Reclamation .......ccoccvueivrerneineneineernc ettt 7-24

7.5.4 Non-PAG Low Grade Ore Stockpile........cccoeeneinerecnerinncrncinnceneceenenes 7-24
7541  ClOSUTE.....cocuiiiiiiicccicc s 7-24

7.5.4.2  Reclamation .......ccocoveivnerneinneineeeceneeeeneee et 7-24

7.5.5  Overburden StOCKPIle.........cccoeeereinieirnieireetncereetrceree et 7-25
7551 ClOSUTE.....cocuiiiiiiicccic e 7-25

7.55.2  Reclamation ..........cccovuiiiiiiiiiiiiiiii 7-25

7.6 Closure And Reclamation Planning............ccccccceeiiinininiiiiiiiiicciccccns 7-26
761 OPen Pit....c.coiiiiiiiiiiiiiiiiii e 7-26
7.6 1.1 ClOSUTE.....cocuiiiiiicicic s 7-26

7.6.2  Non-PAG Waste Rock Stockpile........cccoeeereineinnccneinncccrceneeceenenes 7-26
7.0.2.1  CLOSULE...ucuiiiiiirieiieeicerieitnteieeeteieseet ettt ettt sae s e 7-26

7.6.22  Reclamation ...t 7-26

7.6.3  Low-grade Ore Stockpiles...........cccooiiiiiiiiiiiiiiniiiiiiiiccccce 7-28
7.0.3. 1 CLOSULE...ucuiieiiirieiieeieerieitneeteeeteiese ettt ettt 7-28

7.6.3.2  Reclamation ..........cccovviiiiiiiiiiciii 7-28

7.64  TopsOil StOCKPILES ......c.coouiiiiiiiiiiiic e 7-30
7041 CLOSULE....cuirieiiirieinieiieeietrteitntereeste ettt sttt sae et st se s sesaesens 7-30

7.6.4.2  Reclamation ..........ccccoveiiiiiiiiiiciiii 7-30

7.6.5 Water Management and Process Plant Ponds .............ccccccccivnniniiccinnnnnnes 7-32
7.0.5. 1 CLOSULE....cuirieiiirieiieiieeietrieteereestetest ettt st see st ese e nesens 7-32

7.6.5.2 Reclamation .......ccocoveirererineineneineiec ettt 7-32

7.6.6  Primary Crusher ...t 7-32
7.0.6.1  CLOSULE....ciriiuiirieiieiieereerietntereeste ettt sttt see sttt se b e enesens 7-33

7.6.6.2  Reclamation ........coccveivnerneinneineiec et 7-33

7.6.7  Overland CONVEYOT .........ccouvririiuiiininirieieieeeinieieieieie ettt 7-33

HARPER CREEK MINING CORPORATION Table of Contents | 11



APPLICATION FOR AN ENVIRONMENTAL ASSESSMENT CERTIFICATE / ENVIRONMENTAL IMPACT STATEMENT

YV T G (o =10 1 <R RRRSRRRRRRT
7.6.7.2  ReCIamation ....ccc.ooeiveuiiiiiiiie ettt e e e e e e eaaeeeeas

7.6.8  Reclaim Facility and Coarse Ore Stockpile...........ccooviiiiiiiniiiiiiiiins
7.0.8. 1 CLOSUTE.c..cuiiieiieiiieietrie ettt ettt
7.6.8.2  ReClamation .......cccoecivieiririeinieiiinie e
7.6.9  PIANt SIEE...cuiiuiieiitiiee ettt
7.0.9.1  CLOSUTE..ucuiiieiieiiieietrie ettt ettt st
7.6.9.2  Reclamation .......c.coccevueiririeninieinieie et

7.6.10 Water Management Pipelines ..o
70101 CLOSULE....cuirieuiirieiieiieeietrteientereeste ettt bt st see bttt seesesesnenens
7.6.10.2  Reclamation ...........ccooeviiiiiiiiiiii s

7.6.11 Explosives Manufacturing Facility ...........cccccocoeeiininnnniiiccccccccne
70111 CLOSULE...ucuiieiierieiieiieeietrteiteereiestetet ettt et sae st se e snesens
7.6.11.2 Reclamation ..........ccccoveiiiiiiiiiiiiiii s

7.6.12 Rail Load-out Facility ...

7.6.13 POWET LINE ..ottt

7.6.14 Mine Access Road .........ccccooiiiiiiiiiiiiiiii

7.6.15 Summary of Closure ACtVItIes..........cccceeiririririiieieiiirieccceeeceeeen

7.7 POSt-ClOSUIE PRASE .......cveviirieeiieieiricirietcrc ettt sae e saeeaen

771  Post-Closure End Land Use Objectives...........cccccecirinrrieuciicininninicicicciinnes
7711 TMF Wetland Complex during Post-Closure............cccccccvunununenee

7.7.2  SUIMIMATY ..ooiiiiiiiiiniiiii et

7.8 Closure and Reclamation SChedUle...........ooouiiiiiiiiiciieieeeeeeeeeeeeeeee e esaeee e

79 Research Programs ...ttt

710  Temporary Mine Shutdown And Mine Closure............ccccccoeiiiiiniiiciinicnen.

711 Closure COStING........cccuiuiiiiiiiiiiiiiii s

712 Post-Closure Monitoring and Reporting.............ccceeeeeerinininicecinnnnececeneeeenenee
7121 Reclamation ........ccciiiiiiiiiiiiic e
7.12.2 Wetland Habitat..........cccccoiiiiiiiiiiiiiiiiiccccce
7.12.3 Surface Water QUAlity .........cccoeueueiiiininiiiiiiiiiccccceeee e
7124 Groundwater MONItOTING ........cccccciiviririeieiiiininieiecccireccee e
7.12.5 Geotechnical Stability ..........cccccooiiiiiiiiiiiiiii
7.12.6 Pit and Tailings Management Facility Water Management Stability

REOLOIEIICES. ...c..eeeeeeeeeee ettt et e et e s et e s eaeeseateesrteesaseesaseesaseesaseesnseesaseesnsesneesaneesnnees

8. Effects Assessment MethodOlOgy ..........ccoiiiiiiiiiiiiiiiiicce e
8.1 ODbJECHIVES.....cviiiiiiii e

8.2 ASSESSIMENT FIaIMEOWOTK......oiiieiiiiiiiiiieceeeeee ettt ettt e et sae e saeeseatessaaeesaneesanes

12 | Table of Contents ERM Rescan | PROJ #0230881 | REV E.1 | JANUARY 2015



TABLE OF CONTENTS

8.3 Regulatory Context.........ccoiiiiiiiiiiiii e 8-4
8.4 Scoping the Effects ASSESSIMENL..........c.ccceiriririiiiieiiiiiiiecctee e 8-4
8.4.1 Valued COMPONENLS........ocviriiiueiiiiririeieieieeieeteie ettt 8-4
8.4.1.1  Consultation Feedback on Valued Components.........c..cccoeveennenee. 8-4
8.4.1.2  Selecting Valued Components.............ccccccvuvivirciiinniniiiccnninnnens 8-5
8.4.1.3 Valued Components Selected for Assessment............cccccceeurururunenee 8-6
8.4.2 Defining Assessment Boundaries............ccccceoeiiuiieiiiiiininnnninicccccceenes 8-6
8421 Temporal Boundaries........c.cccccveerrereneinneninieireneineeeneereieenes 8-6
8.4.2.2  Spatial Boundaries.............ccccccceeivinniiiiiiininiiecice e 8-6
8423  Administrative and Technical Boundaries.............cccccccvvviiininnne. 8-10
8.5 Baseline Conditions...........cccccuiuiiiiiniiiiiiiiiic 8-10
8.5.1 Regional and Historical Setting.............ccccoeueueeiiinniniieciiiiieccceeeeees 8-10
8.5.2  Baseline Studies...........cccceeuiiiiiiiiiiiiiiiiiic 8-10
8.5.3  Existing Conditions.........cceeuiuiiiiiiiiiiiiiiiiiiiiiccc e 8-10
8.6 Effects Assessment and Mitigation ..........ccoeueueueiiniiiniiieiiiininieccceecceenen 8-12
8.6.1 Screening and Analyzing Project Effects.........ccccooeiiiinniciincccne. 8-12
8.6.2  Mitigation Measures...........cccoceiviiiniiiniiiiii s 8-12
8.6.21  Environmental Management Plans and Reporting........................ 8-14
8.6.3  Characterization of Residual Effects ...........cccccooiiiiiiiiiiiii 8-15
8.6.4  Likelihood of Effects.........ccccccoiiiiiininiiiiiiicicicicicrccccceeeees 8-15
8.6.5  Significance of Residual Effects..........c.ccccceiiiiiiiiiiiniiinccccccce 8-15
8.6.6  Confidence and Uncertainty in Determination of Significance..................... 8-17
8.6.7 Summary of Project Effects Assessment..........ccccoeueueueuiinininineccinnnceenaes 8-18
8.7 Cumulative Effects ASSESSMENL..........cccccuiuiiiiiiiiririiiiiicccc e 8-20
8.7.1  Scoping Cumulative Effects.........c.cococeeiiviniiiniiiiiiiiiccciineccccenes 8-20
8.7.1.1  Valued Components and Residual Effects.........c.cccccccccevinnnnnnenee. 8-20
8.7.1.2  Defining Assessment Boundaries.............ccccccoccucieiiinnnnnnnncnnne. 8-20
8.7.1.3  Projects and Activities Considered.............ccccccoeiiiiniiiininninnnne. 8-21
8.7.2  Screening and Analyzing Cumulative Effects ...........cccovvieiiinnnncccnn. 8-21
8.7.3  Mitigation Measures...........cccoceiviiiniiiiiiiii s 8-22
8.7.4 Cumulative Residual Effects, Characterization, Likelihood, and
SIGNIFICATICE ...ttt 8-22
8.7.5  CONfIAENCE .......c.ciuiiiiiiiiiii s 8-39
8.7.6  FOlloW-Up Program..........cccocoeucuiiiininiiiiiciiiiiinieieccesee e 8-39
8.8 CONCIUSIONS ... 8-39
REfETEINCES. ...t 8-40

HARPER CREEK MINING CORPORATION Table of Contents | 13



APPLICATION FOR AN ENVIRONMENTAL ASSESSMENT CERTIFICATE / ENVIRONMENTAL IMPACT STATEMENT

Part B. Biophysical Environment Effects Assessments

9. Air Quality Effects ASSESSINENL........c.ccoviiiriiiiiiicccieie e 9-1
91 INErOdUCHON. ... 9-1
9.2 Regulatory and Policy Framework ............ccccccociiiiiiiiiiiiccccce, 9-3
9.3 Scoping the Effects ASSESSIMENL........c.ccccccuviviriiiiuiiiriiiecete e 9-5

9.3.1  Valued COmMPONENtS......cccoeuererueeriereririeinierientetntereeeeestereeereseseesesessesesaesesessene 9-5
9.3.1.1 Consultation Feedback on Proposed Valued Components........... 9-5

9.3.1.2  Selecting Valued COmponents............cccoeeueueueueerineninueuecneninneeenenenenes 9-6

9.3.2  Defining Assessment Boundaries.............cccccccecuririninininininiiccccceicieeenn. 9-11
9.32.1 Temporal Boundaries........cccccoeermeirrennieinieeneneineieneeneeneeene 9-12

9.3.22  Spatial Boundaries.............cccccccevivininiiiiiiiiiininicciiecce 9-12

94 Baseline Conditions...........cccceuiiiiiiiiiiiiiiiii s 9-13
9.4.1 Regional and Historical Setting.............ccccccoviiiiiiniiiiiiiicce, 9-13
9.42  Baseline Studies............cocoviiiiiiiiiiiiiii s 9-13
9421 Climate and Meteorology ..........ccccoveueueueiririninieieiecirireeeeeeeeeas 9-15

9422  Air QUAlity ..ccouviiiiiiiic e 9-20

9.5 Effects Assessment and Mitigation ... 9-25
9.5.1 Screening Potential Project Effects...........ccocoeeiiininnniiiciieccien 9-25
9.5.1.1  ConStruction .......ccoiiviiiiiiiiiiiiiii 9-28

9.5.1.2  OPerations........cccoceeeveeieiirenieieineeeeeeseeee ettt 9-28

9.51.3  Closure and Post-Closure ...........cccccoeiuiiiinininininiiiccieenes 9-29

9.5.2  Analysis of Potential Air Quality Effects.........cccccoviiiiinnniiiinee 9-29
9.521 Emissions INVeNtory ... 9-29

9.5.22  Modelling Methodology .........cccceuvririiuiuiinininiieicccirreeeeceeeae 9-35

9.5.23  Air Quality Modelling Results..........c.ccccovriiiiininnnciciinnnee 9-41

9.5.3 Measures to Mitigate Emission Sources............ccoviivnininiiniinninnniennn, 9-49
9.54  Characterizing Residual Effects on Air Quality..........cccooviviiicicciccinnnnes 9-51
9.54.1 Summary of Residual Effects on Air Quality..........ccccccecvrirururueneee 9-53

9.54.2 Likelihood of Air Quality Residual Effect..........ccccccocoeuvininininnnne. 9-53

9.54.3 Significance of Residual Effects on Air Quality..........cccccceuvvvunnecee. 9-53

9.5.,5 Confidence and Uncertainty.............cccccceevirirurieueeininininieieeiieseeeeeeseenenenen 9-54
9.5.6 Summary of the Residual Effects for Air Quality.........cccocoviviiiicccccnnnne. 9-54
9.6 Cumulative Effects ASSESSMENL..........cccccuiuiiriiiiiiiririiiiiccccce e 9-54
9.6.1 Scoping Cumulative Effects.........ccococceiininininiiiiiiiccciieneececcenes 9-54
9.6.11 Valued Components and Project-related Residual Effects............ 9-56

9.6.1.2  Defining Assessment Boundaries.............ccccccoccucienrnnnnnnncnnne. 9-56

9.6.1.3  Projects and Activities Considered.............ccccccceivinnncicinnnnnenee 9-59

14 | Table of Contents ERM Rescan | PROJ #0230881 | REV E.1 | JANUARY 2015



10.

TABLE OF CONTENTS

9.6.2  Screening and Analyzing Cumulative Effects ............cccccooviiiiiiiicnnne. 9-59
9.6.3  Mitigation MeaSUIES...........ccvueiririiiniiiiiiictrce s 9-62
9.6.4 Cumulative Residual Effects and Characterization .............cccccccovviuiiinnnne 9-62
9.6.5 Significance of Cumulative Residual Effects..........ccccccocovnniiiiiiiicnnnnne. 9-62
9.6.6 Confidence and Uncertainty...........cocooueiiiiiiiiiiiiiiniiiinrrccccccceeieees 9-64
9.7 Conclusions for Air QUALIY .......cccccuvvieiiiiiinininccc e 9-64
REFEIEIICES. ...ttt ettt bttt bttt sttt ettt aes 9-65
INOiSe Effects ASSESSINENL .....c.c.coiririiuiueiiiiininiiteieicittrtre ettt ettt ettt saenene 10-1
101 INErodUCHON. ....cciiiiiiiii s 10-1
10.2  Regulatory and Policy Framework ............cccccccoiiiiiiiiiiinininiiiciinecccceeeeee 10-1
10.3  Scoping the Effects ASSESSIMENL..........cccouviriiiiiiiiiiecieier s 10-2
10.3.1 Valued COmMPONENtS......cceveerreuirieieirieinieieerietneereeereeseereseeseeseeseseesesesaeseseenenes 10-2
10.3.1.1 Consultation Feedback on Proposed Valued Components.......... 10-3
10.3.1.2 Selecting Valued Components.............cccevururuiuiiiiiininincccninininnen, 10-3
10.3.2 Defining Assessment Boundaries............c.ccccoeiuiuiiiicinininininnnninicccccenes 10-9
10.3.21 Temporal Boundaries............ccccovvrieieiiinininieieciinneeecceeenene 10-9
10.3.2.2  Spatial Boundaries ..........c.cocoecueininininiciiiininniiecceecece 10-10
10.3.2.3 Administrative and Technical Boundaries.......c..c.cccececereverrncennnee 10-10
104 Baseline Conditions...........cccccuiiiiiiiiiiiiiiiiiiiiiicc s 10-10
10.4.1 Regional and Historical Setting..............cccoeueueieininniiieiiiiniiccccreeenees 10-12
10.4.2 Baseline StUAIES.......cccoveueerueueririeiniciiieictreiieereenee ettt esaeneneen 10-12
10.4.2.1  Station ST.....c.cccceiiiiiiiiiiiiiccccce s 10-12
10.4.2.2  Station S2.......cccviiiiiiiiiiiiiiicc s 10-13
10.4.2.3  Station S3.......cccuiiiiiiiiiiiiccccce s 10-13
10.4.3 Existing Conditions...........ccocuiiiiiiininiiiiiiiiiicccsc e 10-13
10.5  Effects Assessment and Mitigation ..........ccccccciviririiieiiiininininicccieeecceeeee 10-14
10.5.1 Screening Potential Project Effects............ccccccceoinininiiciiinnnicccicceee 10-14
10.5.1.1 Project Emission SOUICES..........ccccovvviiiiiiiniiiniiiiiiiiiinens 10-14
10.5.1.2 Potential Effects of Noise on Wildlife ...........ccccocviiinnnnninnen. 10-15
10.5.1.3 Potential Effects of Noise on Human Health ................................ 10-15

10.5.14 Potential Effects of Noise on Recreational and Traditional
Land USE ..ottt nes 10-22
10.5.2 Analysis of Potential Noise Effects...........ccccccoeivininniniiniicccccenes 10-23
10.5.21 Noise Modelling Methodology ...........cccceeueueuiivinniniicciiniinen 10-23
10.5.2.2 Modelling SCeNATIOS ........cceueueuiuiriririiieiciiiiieicieeeeeeee e 10-24
10.5.2.3 Receptor Locations..........cccceevueirirenieninineneeeineeeeeeseeeeeeenes 10-27
10.5.2.4 Noise Modelling Results...........ccoceeueuiivinniieiiininiiccciee 10-29

HARPER CREEK MINING CORPORATION Table of Contents | 15



APPLICATION FOR AN ENVIRONMENTAL ASSESSMENT CERTIFICATE / ENVIRONMENTAL IMPACT STATEMENT

11.

10.5.2.5 Blasting Calculations............cccccccvviiiiiiiiiiininiiiiiicce, 10-36

10.5.3 Measures to Mitigate Noise Emission Sources...........cccoeeevvveiniriccinucinnnnne. 10-38

10.5.4 Characterizing Residual Effects on NOISe ..........cccecueiirinncicccninnieccnes 10-39
10.5.4.1 Assessment Criteria.......cccoviviiiininiiiniiiiiie, 10-40

10.5.4.2 Construction Phase..........ccccccociiiiiiniiiiiiiiiiicccicccc 10-45

10.5.4.3 Operations Phase ..........ccooeeeuiiiinniniiiciiineeceeeeeccceees 10-48

10.5.4.4 Likelihood of Noise Residual Effect...........ccccccoecuciciiiiinninnnnnne. 10-49

10.5.4.5 Significance of Residual Effects on Noise..........cccccccceueuinrininennee. 10-49

10.5.5 Confidence and Uncertainty in Determination of Significance................... 10-49

10.5.6 Summary of the Residual Effects Assessment for Noise...........c.ccceeueucueneee. 10-50

10.6  Cumulative Effects ASSESSIMENL..........ccouviiiiiiiiiicicicir s 10-50
10.6.1 Scoping Cumulative Effects...........cccccceiiiiniiiiiiiiiniicccecccees 10-50
10.6.1.1 Valued Components and Project-related Residual Effects.......... 10-50

10.6.1.2 Defining Assessment Boundaries.............ccccccoccuiiiininnnnninncnnee. 10-50

10.6.1.3 Projects and Activities Considered............ccccccecvvinnniccicinnnninnnee 10-52

10.6.2 Screening and Analyzing Cumulative Effects ..........cccoveiciiinnniccncnne. 10-54

10.6.3 Mitigation Measures...........ccoviviviiiniiiiiiiiiii e 10-56

10.6.4 Cumulative Residual Effects and Characterization ...........c.cccccccecuiucueucnnne. 10-56

10.6.5 Significance of Cumulative Residual Effects on Noise............cccccevueurunnnne. 10-57

10.6.6 Confidence and Uncertainty in Determination of Significance................... 10-57

10.7  Conclusions for NOISE...........ccccucuriiiririririiiiicceee e 10-57
REfEIENCES........oiiiiiiiiicici 10-61
Groundwater Effects ASS@SSMENt ...........cccuvviiviiiiiiiiiiiicc s 11-1
111 INtrodUCHON... .o e 11-1
11.2  Regulatory and Policy Framework ..., 11-1
11.3  Scoping the Effects ASSESSINENL .........ccccouvieiiuiuiuiiririiiciccci e 11-2
11.3.1 Valued COMPONENLS.......cocoouriueuiiiiiiieicieiiie ettt 11-2
11.3.1.1 Consultation Feedback on Proposed Valued Components........... 11-3

11.3.1.2 Selecting Valued Components............cccceuveeueueueeninininiereccsennnenenens 11-3

11.3.2 Defining Assessment Boundaries............cccccceeiniviniiiciiinnnieeciinneeenes 11-10
11.3.2.1 Temporal Boundaries........ccccoeecereerncrinerininecinieeneneneeneenenens 11-10

11.3.2.2 Spatial Boundaries ..........c.cocceeueininininiciciiiininniieccieeecceeen 11-10

114 Baseline Conditions...........cccccuiiiiiiiiiiniiiiiiiiiiicccc s 11-15
11.4.1 Regional and Historical Setting.............ccccocoeuiiiiiiniiiiiiiiiiicces 11-15
11411 TOpOography ... 11-15

11.4.1.2 Climate and Meteorology .........c.coceeueueuiririninicueiinirinieieeeeeeeenee 11-15

11.4.1.3 Hydrology ..o 11-18

16 | Table of Contents ERM Rescan | PROJ #0230881 | REV E.1 | JANUARY 2015



12.

TABLE OF CONTENTS

11414 GeOlOGY .oovvviiiiiiiiicci s 11-23

11415 Groundwater Use...........cocouviiiiiiiiiiiiiiiiinicccccennes 11-30

11.41.6 Historical Activities ..........ccocoviviiiiiiiiiiiiiiicce, 11-30

11.4.2 Baseline Hydrogeological Studies.............ccccccoiviniiiiiiiininiiiiae, 11-35
11.4.21  ODBJeCtiVes ......c.ciiiiiiiiiiiiiii s 11-35

11.4.2.2 Sources of Information and Data.........cccccceeiiiiiininiiincne, 11-35

11,423  MethOds.....cccuiiiiiiiiiiiiiicccc s 11-36

11.4.3 Existing Hydrogeologic Conditions............cccccceuviviiiiciiiniiiniccciiiiiccaes 11-37
11.4.31 Permeability.......cccccooeiiirininiiiiiiiiieccci s 11-37

11.43.2 Groundwater FIOW ..........ccccooiiiiiiiiiiiiciccccces 11-40

11.4.3.3 Conceptual Hydrogeologic Model .............cccccocviiiiiiinnninnnn. 11-43

11.4.3.4 Groundwater Quality ..o 11-56

11.5  Effects Assessment and Mitigation ..........cccccceieiniriiieiciininininicciiieccceeeee 11-71
11.5.1 Screening and Analyzing Project Effects ..........c.ccccccovvnniiiiiciiininnne, 11-71

11.5.2 Mitigation MeEASUTIES.........cccovivuiiriiiiiiiiinicicereteee e 11-76
11.5.21 Groundwater QUantity...........cccoevurueeiiinininieeiineeecceene 11-76

11.5.2.2 Groundwater Quality.........cccccecvviiiiiiiiiiiiiiie 11-78

11.5.3 Predicted Residual Effects and Characterization ...........c.ccccoveviiccciccnnne. 11-82
11.5.3.1 Residual Effects on Groundwater Quantity ............ccccccceurvereuenenee 11-87

11.5.3.2 Residual Effects on Groundwater Quality ..........cccccoeeueuririnennee. 11-106

11.5.4 Significance of Residual Effects..........c.cccoouoiiiiiiiciiiiiiicccce 11-124

11.5.5 Confidence and Uncertainty in Determination of Significance................. 11-125

11.5.6 Summary of the Assessment of Residual Effects on Groundwater.......... 11-125

11.6  Cumulative Effects ASSESSIMENL..........cccouririiiiiiiiiiiiciiccicccee s 11-132
11.6.1 Scoping Cumulative Effects...........ccccccoiiiniiiiiiiininiieciinecccees 11-132
11.6.1.1 Valued Components and Project-related Residual Effects........ 11-132

11.6.1.2 Defining Assessment Boundaries............cccccccccivininninnnncnnce. 11-133

11.6.1.3 Projects and Activities Considered.............cccccoovviiiiininnnnnne. 11-133

11.6.2 Screening and Analyzing Cumulative Effects ...........cccccccconniiiicnnnnes 11-136

11.6.3 Mitigation Measures............ccooiiviiiiniiiniiiiii s 11-137

11.6.4 Cumulative Residual Effects and Characterization ............cccccccceueueuvunennee. 11-137

11.7  Conclusions for Groundwater .............cccocovviiiiiiiiiiiies 11-138
REfEIENCES.......oiiiiiiiiicc s 11-142
Hydrology Effects ASSESSIMENL.........c.ccccuiuiiiiiriiiiiiccceee e 12-1
121 INtrodUCHON.....ccoiiii s 12-1
122 Regulatory and Policy Framework ..., 12-1
12.3  Scoping the Effects ASSESSIMENL..........c.couviriiiiiiiciiicicicieee s 12-3

HARPER CREEK MINING CORPORATION Table of Contents | 17



APPLICATION FOR AN ENVIRONMENTAL ASSESSMENT CERTIFICATE / ENVIRONMENTAL IMPACT STATEMENT

12.3.1 Valued COmMPONENtS......cocoeerieirieieirieinieieirietneereeeretreereseerets e ssesesaeseseenenes 12-3
12.3.1.1 Consultation Feedback on Proposed Valued Components........... 12-3
12.3.1.2 Selecting Valued Components............cccceuveeueueueerininniereccnenenennenen 12-4
12.3.2 Defining Assessment Boundaries...........c.cocoeeueiininniniciinnninecciinnes 12-4
12.3.21 Temporal Boundaries............ccccccoenvrieieciiininnicieccineeecceeens 12-4
12.3.2.2 Spatial Boundaries........c.ccccevecenieenniccinieenncineceneeneceneenenee 12-10
124 Baseline Conditions..........cccccociiiiiiiiiiiiiiiiiiic e 12-13
12.4.1 Regional and Historical Setting.............ccccococuiiiiininiiiiiiiiiiicce 12-13
12411 Watersheds........ccccovvviiiiiiiiiiiiicccccs 12-13
12.4.1.2 Streamflow Trends with Climate Change............cccccccecvvivinnnncneee. 12-18
12.4.2 Baseline Studies...........cccceviiiiiiiiiiiiiiiiic s 12-19
12421 Data SOULCES ......cccvuiviiiiiiiiiiiiiiic s 12-19
12422 MethOdsS.....cccuiiiiiiiiiiiiiiiiccccc s 12-19

12.4.2.3 Incorporated Recommendations from First Nations, Public,
and Government Agencies............cccocueueuiiiininiiiiiiiiiiiecccens 12-21
12424 Limitations to the Information Collected or Methodology......... 12-21
12.4.3 Existing Conditions...........ccoceuiiiiiininiiiiiiiiic e 12-22
125  Effects Assessment and Mitigation ..o 12-22
12.5.1 Screening and Analyzing Project Effects ...........ccccocovviiiiiiiiiin 12-22
12.5.2 Mitigation MeasUIes...........ccocviviviiiiiiiiiiiiiiie 12-31
12.5.3 Predicted Residual Effects and Characterization .............ccccocevciciiunnnnne. 12-33
12.5.3.1 Residual Effects on Surface Water Quantity ...........ccccccceuvuruencee. 12-33
12.5.3.2 Characterization of Altered Streamflow .............ccccccuvvviiiiiiiiininnen. 12-52
12.5.3.3 Likelihood of Altered Streamflow ...........ccccccviuiiiiiiiiiiniiiinininnen. 12-58
12.5.3.4 Summary of Residual Effects on Surface Water Quantity .......... 12-58
12.5.4 Significance of Residual Effects............cccccocciiriiininninininiiiicccccecenes 12-58
12.5.5 Confidence and Uncertainty in Determination of Significance................... 12-59

12.5.6 Summary of the Assessment of Residual Effects for Surface Water

QUANTILY ..o 12-59
12.6  Cumulative Effects ASSESSIMENL..........ccouviriiiiiiiiiciicic s 12-59
12.6.1 Scoping Cumulative Effects...........ccocooiiiiiiiiiiiiiiiiecccccccces 12-59
12.6.1.1 Valued Components and Project-related Residual Effects.......... 12-59
12.6.1.2 Defining Assessment Boundaries...........c.ccccccoeveinininiciecininnnnnnee 12-59
12.6.1.3 Projects and Activities Considered............ccccccecvvinniiecininninnenee 12-61
12.6.2 Screening and Analyzing Cumulative Effects ............cccccovviiiiiiiinnnn 12-61
12.6.3 Follow-up Programs............cccccciiiiiiniiiiiiiiiiiiicccccc e 12-61
12.7  Conclusions for Hydrology ..........ccccoviiiiiiiicccicccecceeieeeeees 12-61
REfEIENCES........oiiiiiiiiiii s 12-65

18 | Table of Contents

ERM Rescan | PROJ #0230881 | REV E.1 | JANUARY 2015



13.

TABLE OF CONTENTS

Surface Water Quality Effects AssesSsment ..o 13-1
131 INErOdUCHON. ..o 13-1
13.2  Regulatory and Policy Framework ............cccccccciviviiiiiiiiinnniiiciiinecccceeeenee 13-1
13.3  Scoping the Effects ASSESSIMENL............ccoviviiiuiiiiiiieceie s 13-3
13.3.1 Valued COmMPONENtS......cccoueerieuiririeinieinieieinietneerteereestereseereesae e sessesesseseseenenes 13-3
13.3.1.1 Consultation Feedback on Proposed Valued Components.......... 13-3

13.3.2 Defining Assessment Boundaries............c.ccccceueurininnininiiicccecceecseenes 13-10
13.3.2.1 Temporal Boundaries........ccccoeevereerncinierinneineineneereeneenenens 13-10

13.3.2.2 Spatial Boundaries..........c.cococeuiivinininiciciiiinnieeceeeceee 13-10

13.3.2.3 Administrative and Technical Boundaries.............ccccccccvuvininnnnee. 13-11

13.4  Baseline Conditions..........cccccciiiiiiiiiiiiiiiiiiic s 13-11
13.4.1 Regional and Historical Setting............ccoceeueueiinninicciiinncccceereceees 13-11

13.4.2 Baseline Studies...........ccccovviiiiiiiiiiiiiiiiic s 13-15
13421 Data SOULCES ......ccovuiviiiiiiiiiiiiiiic s 13-15

13422 Methods.......ccccuiiiiiiiiiiiiiiiccc s 13-15

13.4.3 Existing CoNditions..........ceeueuiiinininiiieiiiinicectie e 13-23

13.5  Effects Assessment and Mitigation ...........cocoeviiiiiiiiciciiiiiniiiicccccceees 13-36
13.5.1 Screening Project Effects ...........cccocoviviiiiiiiiiiiiiiiccccccccees 13-36
13.5.1.1  ConstruCtON .....cvvvviiiiiiiiiicccc s 13-39

13.5.1.2  OPerations.........ccceceveeeeerereneeireneteeeeseeeee et 13-39

13.5.1.3  ClOSUTE......oiiiiiiiiiiic s 13-40

13.5.1.4  Post-ClOSUTIe......c.cueviiiiiiiiiiccc s 13-40

13.5.2 Analysis of Potential Surface Water Quality Effects............ccccccvvreeinncne. 13-40
13.5.2.1 Erosion and Sedimentation.............ccccccceevniiiiiiiiinniiiicccie, 13-40

13.5.2.2 Dust DePOSItION........ccceeviruiiriiiiiiiiiiciieereieceeeee e 13-41

13.5.2.3 Change in Chemical Concentrations...........c.cccceuvueueueeirinnnnruennee 13-41

13.5.3 Mitigation Measures...........ccociviviiiniiiiniiiiiii e 13-48
13.5.3.1 Erosion and Sedimentation.............ccccccceeiiiiiiciiiiinnininicice, 13-49

13.5.3.2 Dust DePOSItION........cccceiviruiiriiiiiiiiiiciicetrieteee e 13-50

13.5.3.3 Change in Chemical Concentrations............cccccevuvuruciiiinininnnnnne. 13-50

13.5.4 Predicted Residual Effects and Characterization ...........c.cccoeccvciiciucicnnne. 13-54
13.5.4.1 Residual Effects on Surface Water Quality...........ccccccoevrininnnnnnenee. 13-54

13.5.4.2 Characterization of Residual Effects on Surface Water Quality ...13-72

13.5.4.3 Likelihood of Residual Effects on Surface Water Quality........... 13-74

13.5.4.4 Summary of Residual Effects on Surface Water Quality............. 13-75

13.5.5 Significance of Residual Effects..........ccccoviiiiiinniciiinncccciceeee 13-75

13.5.6 Confidence and Uncertainty in Determination of Significance................... 13-76

HARPER CREEK MINING CORPORATION Table of Contents | 19



APPLICATION FOR AN ENVIRONMENTAL ASSESSMENT CERTIFICATE / ENVIRONMENTAL IMPACT STATEMENT

14.

13.5.6.1 Summary of the Assessment of Residual Effects for Surface

Water Quality ... 13-77

13.6  Cumulative Effects ASSESSIMENL..........cccouviiiiiiiiiiiciiiiii s 13-77
13.6.1 Scoping Cumulative Effects...........coccociiiiiniiiiiiiiniiccciinecccces 13-77
13.6.1.1 Valued Components and Project-related Residual Effects.......... 13-77

13.6.1.2 Defining Assessment Boundaries.............ccccccoccririninnnnnncnnne. 13-77

13.6.1.3 Projects and Activities Considered............ccccccccvvinnniieicinnninnnee 13-80

13.6.2 Screening and Analyzing Cumulative Effects ..........cccoveecivnnnncccne. 13-80

13.7  Conclusions for Surface Water QUality ..........ccccoeoeiiiiiiiiciiinirirccccccees 13-80
REfETEINCES........oieiecc bbb 13-93
Fish and Aquatic Resources Effects AsSeSSMENt ...........cccceueueueiirininiiiceiininieeccceeeeenee 14-1
141 INtrOdUCHON.....cciiiiiiii s 14-1
1411 Project OVEIVIEW ... 14-1

14.1.2 Purpose of this Chapter..........ccccccvviiiiiiiininiiicciceee e 14-4

142 Regulatory and Policy Framework ............cccccccoiniviiiiiiiinniniiiciinecccceeeee, 14-4
14.3  Scoping the Effects ASSESSIMENL..........c.couviriiiiiiiiccieee s 14-6
14.3.1 Valued COmMPONENtS......coeueerreuireieirieinieieirietneereeereeseereseeretsse e e sesesaeseseenenes 14-6
14.3.1.1 Consultation Feedback on Proposed Valued Components.......... 14-6

14.3.1.2 Selecting Valued Components.............ccccovurueuiuiiiininininiicniinnininen, 14-8

14.3.1.3 Valued Components Selected for Assessment............cccccovrerueunenee 14-8

14.3.2 Defining Assessment Boundaries............c.coccccceivinniniiciinnnnccciinennes 14-12
14.3.21 Temporal Boundaries...........cccovvirieiiiinininiiicciinneeecceeeeene 14-12

14.3.2.2 Spatial Boundaries........c.cccoeecereenncinieenncineeeneeneceeeenenen, 14-12

14.3.3 Administrative and Technical Boundaries..............cccccooviiiiiiiniiinnnnnne 14-15

144 Baseline Conditions..........ccccccuiiiiiiiiiiniiiiiiiiiiicc s 14-15
14.4.1 Regional and Historical Setting.............ccccocociiiininiiciiiiiiiice 14-16

14.4.2 Baseline Studies...........ccccouviiiiiiiiiiiniiiii e 14-17
14421 Fishuooiiiiiii s 14-17

14.42.2  Fish Habitat.......ccccccoviiiiiiiiiiiiiiiiciccc e 14-19

14.4.2.3 Aquatic RESOUICES.......ccooiruiriiiiiieiceeireceeeeee e 14-21

14.4.3 Existing CoNditions.........cceeueuiirininieiiiciiiiececteee e 14-25
14.43.1 Valued Component Species Life History and Periodicity........... 14-25

14.4.3.2  FiSH..oiiiiiiiiiiiiccc s 14-28

14.4.3.3 Fish Tissue Metals..........ccccoeuviiiiiiiiiiiiiiiicccccces 14-33

14.43.4 Fish Habitat.........ccccooovviiiiiiiiiic, 14-34

14.4.3.5 Aquatic RESOUICES.......ccooiruiriiiiiicicieeeeceeeee s 14-37

20 | Table of Contents ERM Rescan | PROJ #0230881 | REV E.1 | JANUARY 2015



TABLE OF CONTENTS

14.5  Effects Assessment and Mitigation ...........cccoceiiiiiiiciiiiininiiinccccccceeeees 14-41
14.5.1 Screening and Analyzing Project Effects..........cccocoiciininniccnnncccnes 14-41
14.5.1.1 Direct Mortality Potential Effects............ccccceccevivinniiciinnnnnen 14-47
14.5.1.2 Water Quantity Potential Effects ............cccccoeeicininnnnnnnan. 14-47
14.5.1.3 Water Quality Potential Effects...........ccccccoeeiiinnnnnnnnnnen. 14-49
14.5.2 Mitigation MeaSUTIes...........ccvvuiiriiiniiiiiniciicetrcteeee e 14-52
14.5.2.1 Mitigation and Management Measures for Direct Mortality......14-55

14.5.2.2 Mitigation and Management Measures for Changes in Water
QUANTILY .o 14-56

14.5.2.3 Mitigation and Management Measures for Changes in Water
QUALILY ..o 14-56
14.5.3 Predicted Residual Effects and Characterization .............cccccocovvvniiinnnnnn 14-62

14.5.3.1 Residual Effects on Fish and Fish Habitat Valued

COMPONENLS.....oovieiiiiiiiiiiiiicttceetre e 14-62

14.5.3.2 Characterization of Residual Effects on Fish and Fish Habitat
Valued Components............cccceueurrieiiieinicceicceeece e, 14-101

14.5.3.3 Residual Effects on Aquatic Resources Valued Components...14-115

14.5.34 Characterization of Residual Effects on Aquatic Resources

Valued COmponent...........cocveueverueenierenneinieieneineereeseeneeneennes 14-136
14.5.3.5 Likelihood of Residual Effects on Fish, Fish Habitat, and

Aquatic Resources Valued Components..........coccerevereruccnuenenes 14-153
14.5.3.6 Summary of Residual Effects on Fish and Aquatic Resources..14-154
14.5.4 Significance of Residual Effects..........cccccoveiiiiiinnniiiiccccines 14-155
14541 Water Quantity.......cccoviiiiiiiiiniiii 14-156
14.5.4.2 Potential for Toxicity due to Changes in Water Quality ........... 14-156
14.5.4.3 Potential for Effects due to Nutrient Loading.............cccocucc.ce. 14-156
14.5.5 Confidence and Uncertainty in Determination of Significance................. 14-157

14.5.6 Summary of the Assessment of Residual Effects for Fish, Fish Habitat,
and Aquatic RESOUICES.........c.covvueiriiuiniricinicieeieretneeieteie st 14-157
14.6  Cumulative Effects Assessment............ccccocouviiiiiiiiiiiniiiiiccccccs 14-161
14.6.1 Scoping Cumulative Effects...........ccccccoiininiiiiiiiininniiciiiccccces 14-161
14.6.1.1 Valued Components and Project-Related Residual Effects ......14-161
14.6.1.2 Defining Assessment Boundaries............cccccccceuiininnnnnnininnee. 14-161
14.6.1.3 Projects and Activities Considered............cccccceeuvvniicicininnnnnee 14-163
14.6.1.4 Screening and Analyzing Cumulative Effects ................c.c......... 14-163
14.7  Conclusions for Fish, Fish Habitat, and Aquatic Resources.........c.cccccccvrirununuenenee 14-163
REfEIENCES........oiiiiiiiiiiiicc s 14-172

HARPER CREEK MINING CORPORATION Table of Contents | 21



APPLICATION FOR AN ENVIRONMENTAL ASSESSMENT CERTIFICATE / ENVIRONMENTAL IMPACT STATEMENT

15. Terrestrial Ecology Effects ASSeSSMENt..........ccouviiiiiiiiiiiciciicirccce s 15-1
151 INErOdUCHON.....ciiiiiiiiii s 15-1
15.2  Regulatory and Policy Framework ..., 15-1

15.21 Mines Act (1996a).......ccccucuiuiiririniniriiiiiccecee et 15-1
15.2.2  Species at Risk Act (2002D) .......cccoviviriiiiiiiiiiiiiiicciic e 15-1
15.2.3 BC Wildlife Act (1996C) ......ccvuiiiiiiiiiiiiiiiicicicicicssssss 15-2
15.2.3.1 Provincial Red and Blue Lists...........ccccccoooviiiiiiiinniiiiiiee 15-2

15.2.4 Forest and Range Practices Act (2002Q) .........ccceuriiiviviniiiiciiiiiiiicccceae 15-2
15.2.5 Federal Policy on Wetland Conservation............c.ccccceeeirnirieveuccninneneeneencnes 15-3
15.2.6  BC Weed Control Act (1996D) .......cccvueueueuiiniriiiiciciciininieieeetteeee e 15-3
15.2.7 Kamloops Land and Resource Management Plan ..............cccccccceviiiiinnne. 15-3
15.2.8 BC Conservation Data Centre ... 15-4
15.2.9 Canadian Environmental Protection Act, 1999 (1999)......ccccvveeivivnnnccccnne. 15-4
15.2.10 Environmental Management Act (2003) ........cccoeiiiiniiiniiiiiinininiiiccinneeees 154
15.2.11 Metal Mining Effluent Regulations (MMER; SOR/2002-222) ....................... 15-4
15.3  Scoping the Effects ASSESSINENL .........c.cccouviiiiuiuiiiiririiicicccieeccee e 15-4
15.3.1 Valued COmMPONENtS......cccoecerieuirrieinieinieieinietnterteereestereseereesreseseesesesaeseseenenes 15-4
15.3.1.1 Consultation Feedback on Proposed Valued Components........... 15-5
15.3.1.2 Selecting Valued Components............ccccceeeeueueueecininniereccninneenenens 15-5
15.3.1.3 Rationale for Exclusion of Potential Valued Components............ 159
15.3.14 Valued Components Selected for Assessment..........c.cccoceuvveunenee 15-10

15.3.2 Defining Assessment Boundaries............c.cococcceirinninieciinnninccciinnennes 15-10
15.3.21 Temporal Boundaries............cccovveieiiiinininiiiciiinnieecceeeeene 15-10
15.3.2.2 Spatial Boundaries ........c.ccceeecereennicciniecnncineenetneeeeenenee 15-10

154  Baseline Conditions...........cccccuiiiiiiiiiiniiiiiiiiiiiic s 15-14
15.4.1 Regional and Historical Setting.............ccoceeeueecirininiiciininiccccereeenees 15-14
15.4.2 Baseline Studies...........cccccoiviiiiiiiiiiiiiiiiiis 15-17
15421 Rare Plants ... 15-17
15.4.2.2 Ecological Communities at Risk .........c.cccoeecuiiininnniciciininnee 15-17
15.4.23 Wetlands.......cccccocviiiiiiiiiiiiiiiiciii 15-18
15.4.2.4 Old-growth Forests..........ccccoeveiiiiiiiniiiiiiiiiiiccicccce 15-18

15.4.3 Existing CoNditions..........ceueueuiiiinininiiieiiiiiiicectieeeeeeee e 15-18
15431 Rare Plants ... 15-18
15.4.3.2 Ecological Communities at Risk ..........ccccooeiiiiiiniiiiiie 15-21
15433 Wetlands........ccccoeviiiiiiiiiiiiiiiccccccs 15-22
15.4.3.4 Old-growth FOrests.........cccoeiieuiiiininniiiciiinnicccceeeeecceeens 15-22

22 | Table of Contents ERM Rescan | PROJ #0230881 | REV E.1 | JANUARY 2015



TABLE OF CONTENTS

15.5  Effects Assessment and Mitigation ..o 15-23
15.5.1 Screening Potential Project Effects...........cccocccceoiinniiciinnniicccincceee 15-23
15.5.1.1 Loss and Alteration of Vegetation Valued Components............. 15-26
15.5.2 Mitigation Measures..........ccoviviviiininiiniiiiiiie 15-28
15.5.2.1 Impact Avoidance -Reducing Loss Effects ...........cccccccoeuvuvinunnnnnee. 15-29
15.5.2.2 Impact Reduction and Technical Mitigation - Reducing
Alteration Effects ..o, 15-29
15.5.2.3 Valued Component Mitigation Measures and Potential
Residual Effects..........ccccciiiiiiiiiiiiiiiiiccccccccccccc, 15-31
15.5.3 Predicted Residual Effects and Characterization ...........cccccccecovvnniinnnnne 15-36
15.5.3.1 Rare Plants ... 15-39
15.5.3.2 Ecological Communities at Risk .........cccccoeeuiiiiiinnniiiciiinee 15-41
15.5.3.3 Wetlands........ccccouviiiiiiiiiiiiiiiiicccccs 15-41
15.5.3.4 Old-growth Forests.........ccccooeoeiiiiiiniiiiiiiiiiiccccccce 15-47
15.5.3.5 Summary of Residual Effects on Vegetation.............cccccueueueuneece. 15-49
15.5.4 Significance of Residual Effects..........cccccvviiiiiiiinnniiciicccees 15-50
15.5.41 Rare Plants ... 15-51
15.5.4.2 Ecological Communities at Risk ..........ccccocoeiiiiiniiiiiiie 15-51
15.5.4.3 Wetlands........ccccoeiviiiiiiiiiiiiiiiicccs 15-51
15.5.4.4 Old-growth Forests.........ccccoeveiiiiiniiiiiiiiiiiicccccc 15-51
15.5.5 Confidence and Uncertainty in Determination of Significance................... 15-51
15.5.6 Summary of the Assessment of Residual Effects for Vegetation ................ 15-52
15.6  Cumulative Effects Assessment............ccccoouviiiiiiiiiiiiiiiiiicccs 15-52
15.6.1 Scoping Cumulative Effects...........ccocoviiiiiiiiiiiiiiiicccccccees 15-55
15.6.1.1 Valued Components and Project-related Residual Effects.......... 15-55
15.6.1.2 Defining Assessment Boundaries...........c.ccccccccceininnieiecininnnnnnee 15-56
15.6.1.3 Projects and Activities Considered.............ccccocovviiniiiiiinnninnnne. 15-57
15.6.2 Screening and Analyzing Cumulative Effects ...........ccccocovviiiiiiiiiinnnn. 15-63
15.6.2.1  Past ProOjects ........ccocccveiviriiinieiiniciicineneceeeeeeeee e 15-63
15.6.2.2 Present Projects ... 15-64
15.6.2.3 Reasonable Foreseeable Future Projects ............cccccoccuiiinininnnnnnn. 15-64
15.6.2.4  ACHVIHI®S......cvovieiiiiiici 15-64
15.6.3 Mitigation MeEaSUTIes...........ccvueuiiriiiniiiiiniciiccrce e 15-66
15.6.4 Cumulative Residual Effects and Characterization ...........c.cccccceeucucucuennne 15-66
15.6.4.1 Rare Plants ... 15-66
15.6.4.2 Ecological Communities at Risk .........cccccoeeciiiinniciiciinnnee 15-68
15.6.43 Wetlands........ccccooviiiiiiiiiiiiiiiiii 15-69

HARPER CREEK MINING CORPORATION Table of Contents | 23



APPLICATION FOR AN ENVIRONMENTAL ASSESSMENT CERTIFICATE / ENVIRONMENTAL IMPACT STATEMENT

16.

15.6.4.4 Old-growth Forests.........ccccoocvciiiiiiniiiiiiiiicccccce 15-70
15.6.4.5 Summary of Cumulative Residual Effects on Vegetation........... 15-71
15.6.5 Significance of Cumulative Residual Effects............ccccovviiccinnnncccnne. 15-72
15.6.5.1 Rare Plants ... 15-72
15.6.5.2 Ecological Communities at Risk ..........ccccocoeiiiiinniiiiiiiiee 15-72
15.6.5.3 Wetlands........ccccoeviiiiiiiiiiiiiiiiccccs 15-73
15.6.5.4 Old-growth Forests..........ccccocveiiiiinniiiiiiiiiiccccce 15-73
15.6.6 Confidence and Uncertainty in Determination of Significance................... 15-74
15.6.7 FOllow-Up Programs............ccccccceeiriniriiieiciininiiieieieiiieeeeeieceseeseseseeeseseennes 15-74
15.6.7.1 Rare Plants and Ecosystems at Risk ...........ccccccceeinvniiiicininninnee. 15-77
15.6.7.2  Wetlands.........ccccovviiiiiiiiiiiiiiiiii 15-77
15.7  Conclusions for Vegetation ............ccccccivivriiiiiiiinininicicecieecceeeee e 15-77
REfEIENCES........oiiiiiiiiiiic s 15-79
Wildlife and Wildlife Habitat Effects Assessment............cccccoueuviiiiiicicicinninnnccces 16-1
161 INtrodUCHON......cociiiiiiii e 16-1
16.2  Regulatory and Policy Framework ............cccccccoiiniiiiiiiinniniiciiinecccceeeeee 16-1
16.2.1 Provincial Red and Blue Lists...........cccccocoviiiiiiiiiiiiiiiccccccce, 16-1
16.2.2 Identified Wildlife and Ungulate Winter Range ..........cccccocoeveiciiicnccnnnnne. 16-3
16.2.3 Best Management PractiCes ...........c.cocccveiniviicinieiniiicineiieineeneeeceeenes 16-3
16.3  Scoping the Effects ASSESSINENL .........c.cccoovviiiiiiiiiiiririiicicccecce e 16-4
16.3.1 Valued COmMPONENLS......cccoeerreuirieieirieinieieerietneereeereesteeseeseesseseseeseesaeseseenenes 16-4
16.3.1.1 Consultation Feedback on Proposed Valued Components........... 16-4
16.3.1.2 Selecting Valued Components............cccceeveeueueueeninineniereccnenenennenens 16-6

16.3.1.3 Summary of Valued Components Included or Excluded in
the Application/EIS ........cociiiiiiniiiiiiicccieeccees 16-9
16.3.2 Defining Assessment Boundaries...........ccccceeueuricininininininnnnicicccccnnens 16-14
16.3.2.1 Temporal Boundaries........ccccoeeeereenncinieinnecneineneeneeneenenens 16-14
16.3.2.2 Spatial Boundaries..........c.cocoeeueininininiciciiiinnicccieecceen 16-14
16.4  Baseline Conditions..........ccccccciiiiiiiiiiiiiiiiiic s 16-16
16.4.1 Regional and Historical Setting.............ccccocoeiiiininiiiiiiiiice 16-16
16.4.2 Baseline Studies...........ccccoeviiiiiiiiiiiiiiiiicc s 16-18
16.4.2.1 Amphibians (Western Toad) ......c.ccccvveeneinnecnerinecnneineeneens 16-19
16.4.2.2 Barn Swallow........cccccciiiiiniiiiiiiic 16-20
16.4.2.3 Common Nighthawk.........cccccccciviviiiiiiiniiiiieecce 16-20
16.4.2.4 Harlequin DUCK.......ccccccooiiiniiiiiiiiiiiccccceeeceees 16-21
16.4.2.5 Olive-sided Flycatcher...........ccccccoviiiiiiiniiiiiiiiiicce 16-21
16.4.2.6 Bald Eagle.......ccooiiiiiiiiiiiiicicciiccc s 16-22

24 | Table of Contents ERM Rescan | PROJ #0230881 | REV E.1 | JANUARY 2015



TABLE OF CONTENTS

16.4.2.7 Northern Goshawk .......c..cccceeverirernerinieinneineeeneene e 16-22
16.4.2.8  Bats....ccooiiiiiiiiiiiii s 16-23
16.4.2.9  FiSheT .....couiiiiiiiiiiiiiiii s 16-23
16.4.2.10 WOLVETINE....c.erteuiiriiirieieiiciieetnieteeieeeet ettt 16-24
16.4.2.11 Grizzly Bear ... 16-24
16.4.2.12 MOOSE......oviiiiiiiiiiiietctc s 16-25
16.4.2.13 Mountain Caribou.........coccevevererieveniricrneinieieneineeesene e 16-27
16.4.2.14 MUIE DEET......ovouiiieiiieieiriciicctrieteeceee ettt 16-27

16.4.3 Existing Conditions...........c.eeueuiiiinininiiiiiiiniiicectceeeeeete e 16-28
16.4.3.1 Western Toad.........cccovvviiiiiiiiiiiiciccces 16-28
16.4.3.2 Barn SWalloW ..ottt 16-30
16.4.3.3 Common Nighthawk.........cccccccciviviiiiiiiinniiiieecce 16-30
16.4.3.4 Harlequin DUCK........cccccociniiiiiiiiiiiiiiiccciccc e 16-30
16.4.3.5 Olive-sided Flycatcher...........ccccccoviiiiiinniiiiiiiiccie 16-30
16.4.3.6 Bald Eagle.......cccoooiiiiiiiiiiiiicicciicecc s 16-31
16.4.3.7 Northern Goshawk..........ccccoouviiiiiiiiiiiiie 16-31
16.4.3.8  BatS...ooiiuiiiiiiiiiiieiec s 16-32
16.4.3.9  FiSRET ..o 16-32
16.4.3.10 WOIVETINe........ccuiviiiiiiiiiicccccc s 16-32
16.4.3.11 Grizzly Bear ... 16-33
16.4.3.12 MOOSE.....ocumiiiiiisiiii et 16-35
16.4.3.13 Mountain Caribou..........ccccoeviiiiiiiiiies 16-37
16.4.3.14 Mule Deer .........cccovuiiiiiiiiiiiicc s 16-39

16.5  Potential Effects and Mitigation ..........cccccoouviiiiiiiiiiiiiiiineccccceees 16-39
16.5.1 Screening Potential Project Effects...........cccocccceeininniicciinnniicccineccees 16-39
16.5.1.1 Identifying Potential Effects on Wildlife .............cccccceviininnne. 16-39
16.5.1.2 Habitat Alteration and LoSs .......cccoevevrueeeneinncnneinecrecneeneens 16-39
16.5.1.3 Disturbance and Displacement.........c.ccccovveerreenecinecnnecenenencns 16-43
16.5.1.4  MoOTtality....c.ceuiiiiiiciciiiicct s 16-45

16.5.2 Mitigation Measures..........cccoviviviiiiiiiiiiiinie 16-48
16.5.2.1 Mitigation for Habitat Alteration and Loss...........cccccccccvuvurunncee. 16-48
16.5.2.2 Mitigation for Disturbance and Displacement ............................. 16-49
16.5.2.3 Mitigation for Mortality ...........cccceeueeiinnniiiciiiinccccce 16-49

16.6  Predicted Residual Effects and Characterization...........c.ccccceeeeveeveueuecrcnnnierecccnenennes 16-51
16.6.1 Western Toad..........ccccoeiiiiiiiiiiiiiiiiiicc s 16-51
16.6.1.1 Risk Ratings for Potential Effects............ccccccoeeiieinnnciiinnnnnee 16-51
16.6.1.2 Residual Effects .......ccocovmrrieiciininniniccccirrrecccen s 16-53

HARPER CREEK MINING CORPORATION Table of Contents | 25



APPLICATION FOR AN ENVIRONMENTAL ASSESSMENT CERTIFICATE / ENVIRONMENTAL IMPACT STATEMENT

16.6.2

16.6.3

16.6.4

16.6.5

16.6.6

16.6.7

16.6.8

16.6.9

16.6.1.3 Western Toad Habitat Alteration and Loss...........ccccccccvviiinnnnee. 16-53
16.6.1.4 Western Toad Mortality ..........ccccovueueiiiinininiieiiinneeccen 16-55
Barn SWallow ... 16-57
16.6.2.1 Risk Ratings for Potential Effects...........cccccccocciiininnnnnnnnnne. 16-57
16.6.2.2 Residual Effects .........cccocovviiiiiiiiiciiiiinncccccccees 16-57
16.6.2.3 Barn Swallow Habitat Alteration and Loss............cccccccevuviiinnnee. 16-58
16.6.2.4 Barn Swallow Mortality ..........ccccoiiiiiiiiiiiiiiice 16-58
Common Nighthawk........cccccioiii, 16-58
16.6.3.1 Risk Ratings for Potential Effects............ccccccceecieinnniiiinnnnnnee. 16-58
16.6.3.2 Residual Effects ..o 16-59
16.6.3.3 Common Nighthawk Habitat Alteration and Loss...................... 16-59
16.6.3.4 Common Nighthawk Mortality ..........cccoeeeiiiinniiiiine 16-60
Harlequin DUCK.........ccciiiiiiciiiicccc s 16-60
16.6.4.1 Risk Ratings for Potential Effects...........cccccociiiinnnnnnnnnnne. 16-60
16.6.4.2 Residual Effects ..o 16-61
16.6.4.3 Harlequin Duck Habitat Alteration and Loss............cccccccuvuence. 16-61
Olive-sided Flycatcher ... 16-63
16.6.5.1 Risk Ratings for Potential Effects...........cccccocciiiininnnnnnnnne. 16-63
16.6.5.2 Residual Effects ..o 16-64
16.6.5.3 Olive-sided Flycatcher Habitat Alteration and Loss.................... 16-64
16.6.5.4 Olive-sided Flycatcher Disturbance and Displacement .............. 16-65
16.6.5.5 Olive-sided Flycatcher Mortality ..........cccoceceueiiivinniiicccinnninnen 16-67
Bald Eale......c.coiiiiiiiiiiiccec s 16-67
16.6.6.1 Risk Ratings for Potential Effects...........cccccoeiiiiininnnnnnnnnne. 16-67
16.6.6.2 Residual Effects ..o 16-68
16.6.6.3 Bald Eagle Mortality .........cccccccciiiinininiciciiiiniiccciceeeeccceen 16-69
Northern Goshawk ..o 16-69
16.6.7.1 Risk Ratings for Potential Effects...........ccccccceiiiininnnnnnnnnne. 16-69
16.6.7.2  Residual Effects ..o 16-69
16.6.7.3 Northern Goshawk Disturbance and Displacement.................... 16-70
16.6.7.4 Northern Goshawk Mortality...........ccccceovniiiiiiniiiiie 16-72
Bats ... 16-72
16.6.8.1 Risk Ratings for Potential Effects............ccccccccecivinnniniiinnnnnee 16-72
16.6.8.2 Residual Effects..........ccocovviiiiiiiiiiiiiiiiiiiicncccccceiees 16-72
16.6.8.3  Bat Mortality ........ccocceiiiiiniiiiciiiiecccctece s 16-72
Furbearers (Fisher and Wolverine)...........c.cocoeeeioinniiciicinnnneecien 16-73
16.6.9.1 Risk Ratings for Potential Effects...........cccccoeeiiiinnnnnnnnnnne. 16-73

26 | Table of Contents

ERM Rescan | PROJ #0230881 | REV E.1 | JANUARY 2015



TABLE OF CONTENTS

16.6.9.2 Residual Effects .......ccocovmrrieieeiinininiicccciireccces s 16-74
16.6.9.3 Furbearer Mortality ..........cccccccceiiinininicieciirincccceeeeeeceeees 16-74
16.6.10 GIiZZLy BEAT .....c.ooviiiiiiiiiiicicciccct et 16-75
16.6.10.1 Risk Ratings for Potential Effects............cccccociiiiininnnnnnnane. 16-75
16.6.10.2 Residual Effects .......ccocovnririeieeiininniniccccinneeicccen e 16-76
16.6.10.3 Grizzly Bear Habitat LoSS .........cccoceeueuiinininiiiiciiiicccccen 16-76
16.6.10.4 Grizzly Bear Mortality..........ccccccoviiiiiiiiiiiiiiiiccccce 16-78
16.6. 11 IMOOSE. ...ttt sttt s 16-79
16.6.11.1 Risk Ratings for Potential Effects............ccccccceecivinnncciinnninnnee. 16-79
16.6.11.2 Residual Effects ...........cccccoviiiiiiiiiiiiiiiiicccccccccce, 16-80
16.6.11.3 Moose Habitat Alteration and Loss.......c.ccccccveeereennccnncnncnenes 16-80
16.6.11.4 Mo00S€e MOTHality ........cccceciviririiieiiiiiininiiceeire s 16-82
16.6.12 Mountain CariboU...........cccccviiiiiiiiiiiiiii 16-82
16.6.12.1 Risk Ratings for Potential Effects............cccccccoeciiiiinnnnnnnne. 16-82
16.6.12.2 Residual Effects ..........ccccccoviviiiiiiiiiiiiiiicccccce, 16-83
16.6.13 Mule D T.........couiiiiiiiiiiiiic s 16-84
16.6.13.1 Risk Ratings for Potential Effects...........cccccccociiinininnnnninnnne. 16-84
16.6.13.2 Residual Effects .......ccocoivrrrieiceiinnininiccccirreecccen e 16-85
16.6.13.3 Mule Deer Habitat Alteration and Loss...........cccccceeuririiiiiiiiicnnee. 16-85
16.6.13.4 Mule Deer Mortality .........ccccoeeiiiiiininiiiiiiiiiicicccc 16-85
16.6.14 Summary of Residual Effects on Wildlife............cccccoevvviiiiiiiiiinne, 16-86
16.7  Significance Assessment for Residual Effects...........ccccooeiiiininniiiiiinnniicce 16-86
16.7.1 Significance Determination............coccccecirininiiieieiinininieecciee e 16-86
16.7.1.1 Western Toad.......cccecerieveriruiinieirinicinicieeetreetseee e 16-87
16.7.1.2 Harlequin DUCKS .......ccccocoviriiiiiiiiiiiicccicceeeceees 16-88
16.7.1.3 Olive-sided Flycatcher...........cccccovuiiiiiiinnniiiiinncecceen 16-88
16.7.1.4  Grizzly Bear ... 16-88
16.7.1.5  MOOSE.....ocuiiiiiieiiiiieeeeeteeet ettt 16-88
16.7.2 Confidence and Uncertainty in Determination of Significance................... 16-89
16.7.2.1 Western Toad. ......cecerueveriruiiniceiriccceeetneteee e 16-89
16.7.2.2 Harlequin DUCKS ......ccccvriivinieinircniciecrceeee e 16-90
16.7.2.3 Olive-sided Flycatcher...........ccccooviiiiiiiinnniiciinceccceen 16-90
16.7.24  Grizzly Bear .......coccoeiiiiniiiciciciiiieccccteee s 16-90
16.7.2.5  MOOSE.....oouiiiiiieiieiieieeeeee ettt 16-90

16.7.3 Summary of the Significance Assessment for Residual Effects on
WILALIfE ... 16-90

HARPER CREEK MINING CORPORATION Table of Contents | 27



APPLICATION FOR AN ENVIRONMENTAL ASSESSMENT CERTIFICATE / ENVIRONMENTAL IMPACT STATEMENT

16.8  Cumulative Effects ASSESSIMENL..........cccouviiiiiiiiiiiciiicicicr s 16-94
16.8.1 Scoping Cumulative Effects...........cocccceiiiiniiiiiiiiniiiicciineccccees 16-94
16.8.1.1 Valued Components and Project-related Residual Effects.......... 16-94
16.8.1.2 Defining Assessment Boundaries.............ccccccoccriininnnnnncnnee. 16-95
16.8.1.3 Projects and Activities Considered.............ccccccoveininiiiiiinnnnnne. 16-97

16.8.2 Screening Cumulative Effects...........cccccciciviviiiiiiinnniiiiinccccceees 16-97
16.8.2.1 Past Projects ... 16-100
16.8.2.2 Present Projects ... 16-100
16.8.2.3 Reasonably Foreseeable Future Projects..........c.cccccueicininunncnenee. 16-100
16.8.2.4  ACHVIHIES....c.coiviiiiiiiic s 16-101

16.8.3 Mitigation Measures............ccooiiviviiniiiniiiiiii s 16-101
16.8.4 Cumulative Residual Effects and Characterization .............cccccccevvvvnininnne. 16-101
16.8.4.1 Potential Cumulative Residual Effect on Western Toad............ 16-101

16.8.4.2 Potential Cumulative Residual Effects on Harlequin Ducks....16-104
16.8.4.3 Potential Cumulative Residual Effects on Olive-sided

Flycatcher ..o, 16-105

16.8.4.4 Potential Cumulative Residual Effects on Grizzly Bear ............ 16-106

16.8.4.5 Potential Cumulative Residual Effects on Moose ...................... 16-107

16.8.4.6 Summary of Cumulative Residual Effects on Wildlife.............. 16-108

16.8.5 Significance of Cumulative Residual Effects..........c.cccccceiinnniicciinnnnes 16-108
16.8.5.1 Western Toad.........cccooviiiviiiiiiiiiciciiies 16-108

16.8.5.2 Olive-sided Flycatcher...........cccccccoviiiinniiiiiiiiice, 16-108

16.8.5.3 Grizzly Bear ... 16-109

16.8.5.4  MOOSE.......cooviiiiiiiiiiicicic s 16-110

16.8.6 Confidence and Uncertainty in Determination of Significance................. 16-110

16.9  Conclusions for WildIife...........cccccouiiriiiiiiiiiiiiiicciccceccceceeeeees 16-113
REfEIENCES.......oiiiiiiiiiiic s 16-115

Part C. Human Environment Effects Assessments

17. Socio-economic Effects Assessment............cccooviiiiiiiiiiiiiii s 17-1
171 INErOdUCHON. ....ciiiiiiiiiiiit s 17-1

17.1.1 Project OVEIVIEW ... 17-1

172 Regulatory and Policy Framework ..., 17-1

1721 SOCIAL ..o 17-4

17.2.2 ECONOIMUC .....vviiiiiiiiiitctcecc st 17-5

17.3  Scoping the Effects ASSESSIMENL..........ccccouviriiiiiiiiiiciciicee s 17-5

17.3.1 Valued COMPONENLS.......coceueiucuiiiiiiiiicicieeiee ettt 17-6

28 | Table of Contents ERM Rescan | PROJ #0230881 | REV E.1 | JANUARY 2015



TABLE OF CONTENTS

17.3.1.1 Consultation Feedback on Proposed Valued Components........... 17-6
17.3.1.2 Selecting Valued Components............cccceeeueueueeeininniererccninnnennenen. 17-10
17.3.1.3 Valued Components Selected for Assessment............cceueueueeece. 17-10

17.3.2 Defining Assessment Boundaries............cccccoeeuiuiiiininininninnininicccccccnnens 17-12
17.3.2.1 Temporal Boundaries........c.cccoeveeereenneineinnecnieenenereeneenenens 17-12
17.3.2.2 Spatial Boundaries............cocccceiivinininiciciiininnicccieeeeccees 17-13

174 Baseline Conditions..........ccccccciiiiiiiiiiiiiiiiiii s 17-14
17.4.1 Regional and Historical Setting.............ccccccociiiiiininiiiiiiniiicce 17-14
17.41.1 District of Barriere..........ccooviviiiiiiiiiiiiiiccccee 17-14
17.41.2 District of Clearwater ............ccococeviiiiiiiiiiiccccces 17-16
17.41.3 Village of Chase.........cccoouviviiiiiiciiiiciccrcccceeeees 17-16
17414 Sun Peaks Resort Municipality .........ccccovveiiiicinnnicciinninnen 17-16
17.4.1.5 Aboriginal Communities ..........c.coceeueeirnniriieiicininnieecccenen 17-16
17.4.1.6 Unincorporated COMMUNItIES ........ccerveueerreririerenirieiniereerieeneenenens 17-17

17.4.2 Baseline Studies............cccoeuiiiiiiiiiiiiiiiiiccc s 17-20
17.4.3 Existing Conditions..........ceueueuiirininiiiiieiiiiniiicectsee et 17-22
17.4.3.1 Population and Demographics ...........ccccoeuiiiiinininiiiciiiniine 17-22
17.4.3.2 Regional Economic Trends..........ccccocoeoiiiiiiiiiinniiiiiiie 17-24
17.4.3.3 Labour Force and Economy...........ccccccccuvininiiiiiicinnnceccinenen 17-27
17.4.3.4 Housing and Accommodation..........ccccoveuiiiiinininiiicicicnininnen. 17-32
17.4.3.5 Community Infrastructure ............cccoeoeviiiiiiinnnnnnnce, 17-33
17.4.3.6 Transportation and Communications...........cccceuvueueucueerirnnnnuennee 17-33
17.43.7 Government Revenues and Taxes ............cccccoceuvriininiiinninicnnne. 17-35
17.4.3.8 Health Services...........ccoviviiiiiiiiiiiiniiiic 17-35
17.4.3.9  Social SeIVICES.......cocviviiiiiiiiiiicc s 17-37
17.4.3.10 EdUCAtION ......vviiiiiiicicccccc s 17-39
17.4.3.11 Technical Training ..........cccoceieiiiiiiiiniiiiiiccc 17-40
17.4.3.12 Recreation Facilities and Services...........c.ccccocviiiininiiiiinninnnee. 17-41
17.4.3.13 Community Well-being...........ccccovueueiiiinniiiiiiiniecccnen 17-41

17.5  Effects Assessment and Mitigation ...........cccoeuiiiiiiiciiiiiniinccccceeees 17-47
17.5.1 Screening and Analyzing Project Effects ..........c.ccccooovvnniiiiiciiccinnne 17-47
17.5.2 Potential Socio-economic Effects ..o 17-47
17.5.3 Mitigation MeEaASUTIES..........ccovuvuieiriiiniiiiiiciicereeee e 17-53
17.5.3.1 Mitigation Measures for Community Growth..............ccccceueueee. 17-56
17.5.3.2 Mitigation for Community Health and Well-being..................... 17-57

17.5.4 Predicted Residual Effects and Characterization .............cccccocevvviiinnnnne 17-58
17.54.1 Residual Effects on Community Growth..........ccccccoceuiiniinnnnnee. 17-59

HARPER CREEK MINING CORPORATION Table of Contents | 29



APPLICATION FOR AN ENVIRONMENTAL ASSESSMENT CERTIFICATE / ENVIRONMENTAL IMPACT STATEMENT

17.5.4.2 Characterization of Increased Competition for Skilled

Regional Study Area Workers on Community Growth.............. 17-59
17.5.4.3 Likelihood of Increased Competition for on Community
Growth ... 17-61
17.5.5 Significance of Residual Effects............ccccceoiiuiiiiiiiiiiniiccccccce 17-61
17.5.6 Confidence and Uncertainty in Determination of Significance................... 17-62
17.5.7 Summary of the Assessment of Residual Effects for Socio-economics ......17-62
17.6  Cumulative Effects ASSESSIMENL..........c.ccouviiiiiiiiiciiicicicicccceeee s 17-62
17.6.1 Scoping Cumulative Effects...........coccccoeiiiiniiiiiiiiiniiccccneeccceeenes 17-62
17.6.1.1 Valued Components and Project-related Residual Effects.......... 17-62
17.6.1.2 Defining Assessment Boundaries.............ccccocccciiinininnnninncnnee. 17-62
17.6.1.3 Projects and Activities Considered............ccccccecevinnniieicininninnnnee 17-64
17.6.2 Screening and Analyzing Cumulative Effects ..........cccoveecviinnnicccne. 17-64
17.6.3 Mitigation Measure...........ccovviiviiininiiniiiiii e 17-67
17.6.4 Residual Cumulative Effects and Characterization .............ccccccccvvrinnnnne. 17-68
17.6.41 Cumulative Residual Effect on Community Growth .................. 17-68
17.6.4.2 Characterization of Increased Competition for Skilled
Regional Study Area Workers on Community Growth.............. 17-68
17.6.4.3 Likelihood of Increased Competition for Skilled Regional
Study Area Workers on Community Growth.............ccccccceeiies 17-69
17.6.5 Significance of Cumulative Residual Effects..........ccccccooviviiiiiiiccnnnnne. 17-69
17.6.6 Confidence and Uncertainty in Determination of Significance................... 17-69
17.7  Conclusions for SOCI0-€CONOMUICS .........ccvviiiiiiiiiiicii s 17-69
REfETEINCES........oieieic bt 17-71
18. Commercial and Non-commercial Land Use Effects Assessment ............cccocovvuiuiiiiiiniinnnnnes 18-1
181 INMtrOdUCHON. ....cciiiiiiiiii s 18-1
18.1.1 Project OVEIVIEW ...ttt 18-1
18.1.2 Purpose of this Chapter..........cccccoirririeieiciiininirnieiectrereeei et 18-1
18.2  Regulatory and Policy Framework ............cccccccoiviviiiiiiinininiicciinecccceeeenee 18-1
18.3  Scoping the Effects ASSESSINENL .........c.ccouvieiiuiuiuiiririiiciciccte e 18-5
18.3.1 Valued COmMPONENLS......cceueerreeiririiirieiinieieinietrtenteereerteese et seesesesaeseseenenes 18-5
18.3.1.1 Consultation Feedback on Proposed Valued Components.......... 18-5
18.3.1.2 Selecting Valued Components............cccceeveeueueueeninineniereccnennennenens 18-5
18.3.1.3 Valued Components Selected for Assessment............cccccourerurueneee 18-5
18.3.14 Valued Components Excluded from Assessment........................ 18-14
18.3.2 Defining Assessment Boundaries............c.cocecceininniniiciinninineceiieennes 18-14
18.3.2.1 Temporal Boundaries........ccccoeeoereerncinierinneineineneeneeneenenens 18-15

30 | Table of Contents

ERM Rescan | PROJ #0230881 | REV E.1 | JANUARY 2015



TABLE OF CONTENTS

18.3.2.2 Spatial Boundaries ........ccccceeecerieiennccinieinncinecneeceeeee 18-15
18.3.2.3 Administrative and Technical Boundaries.............ccccccceevvininnce. 18-16
18.4  Baseline Conditions..........ccccccuiiiiiiiiiiniiiiiiiiicc s 18-16
18.4.1 Regional and Historical Setting.............ccccoocuiiiiniiiiiiiiiiiices 18-16
18.4.2 Baseline StUAIES.......cccoueveerieueririiirieiiintcrteiteereeree ettt ettt saesenees 18-16
18.4.2.1 Information Sources and Methods ............cccccceiiiiiiiiiiininen. 18-16
18.4.3 Existing Conditions...........cccuiuiiiiiiiiiiiiiiiiiiccc e 18-19
18.4.3.1 Kamloops Land and Resource Management Plan........................ 18-20
18.4.3.2 Private Land.........cccccooviiiiiiiiiiiii 18-21
18.4.3.3 Mineral Exploration and Mining ............ceccccceecieinninieicccinnnnennenen. 18-21
18.4.3.4  UHIHES .o 18-21
18.4.3.5 Natural Gas Pipelines...........cccccccevivririiiiicininnineciinneecceeen 18-21
18.4.3.6  FOTESIIV...coiiieiiiiiiciiiicicce e 18-26
18.4.3.7 Agricultural Land Reserves and Range Tenures.......................... 18-29
18.4.3.8  Water Licences..........ccccoeoviiiiiiiiiiiiiiiinincccccccs 18-29
18.4.3.9 Parks and Protected Areas..........ccccocovviiuiiiiiiiiiiniiiiiice, 18-29
18.4.3.10 ReCIEatioN......ceeuieeiiiieiiieiceceeectee e 18-39
18.4.3.11 HUNEING ...coviiiiiiiiiccccee s 18-43
18.4.3.12 TIAPPING...oiviirieiiiriiiieicirtctteetrrete et 18-46
18.4.3.13 FiSHING .....ccuiuiiiiiiiiiiiiiiccccce s 18-48
18.4.3.14 Navigable Waters..........ccccoeuiuiiiiinininiiiiiiiccccc 18-49
18.5  Effects Assessment and Mitigation ..........cccccccieiniriiieiciiininninicciiiecccceeeeee 18-52
18.5.1 Screening and Analysis of Potential Project Effects...........c.ccccccevvinieccncne. 18-52
18.5.1.1 Change in Access and Use of Lands and Resources.................... 18-53

18.5.1.2 Change in the Quality of Experience of the Natural
ENvironment.........ocooeoininiininiceceeeeeeeeeeees 18-56

18.5.1.3 Risk Rating of Project Effects on Land Use Valued

COMPONENLS.......ceiiiiiieieiteceeeeeee e 18-56
18.5.2 Mitigation MeaSUIes...........ccceuiuiiiiiiniiiiiiiiicc e 18-56
18.5.3 Predicted Residual Effects and Characterization ........c.c.ccceececeennenreucnccacnes 18-60

18.5.3.1 Assessment and Characterization of Residual Effects on
Public Use due to a Change in the Quality of the Experience

of the Natural Environment ...........cccccoooviiiiinnnnniiiine, 18-60

18.5.3.2 Likelihood of Public Use Residual Effects...........cccccccoeuvururirunnnnnee. 18-61

18.5.4 Significance of Residual Effects..........ccccccvviiiiiiinniniiiiincccces 18-61
18.5.4.1 Public Use due to a Change in the Quality and Experience of

the Natural Experience.............cccccoveiiiiiininninieeeiinneeecceens 18-62

18.5.5 Confidence and Uncertainty in Determination of Significance................... 18-62

HARPER CREEK MINING CORPORATION Table of Contents | 31



APPLICATION FOR AN ENVIRONMENTAL ASSESSMENT CERTIFICATE / ENVIRONMENTAL IMPACT STATEMENT

19.

18.5.6 Summary of the Assessment of Residual Effects for Land Use................... 18-62

18.6  Cumulative Effects Assessment............ccccoouviiiiiiiiiiiiiiiiiiicccs 18-62
18.6.1 Scoping Cumulative Effects...........ccccoceiiiiniiiiiiiniiicccieecccennes 18-62
18.6.1.1 Valued Components and Project-related Residual Effects.......... 18-62

18.6.1.2 Defining Assessment Boundaries.............ccccccccrirnnnnnninncnnee. 18-62

18.6.1.3 Projects and Activities Considered............ccccccccvvinnniiievicininninnnee 18-64

18.6.2 Screening and Analyzing Cumulative Effects ............cccocooviiiiiiicnnnnn 18-67

18.7  Conclusions for Land Use .........cccccccviiiiiiiiiiiiccicciceecee s 18-70
REfEIENCES........oiiiiiiiiiicc s 18-71
Visual Quality ASSESSIMENL ........ccccueueueuiiiiriiiiieieciie ettt 19-1
191 INtrodUCHON.....ccoiiiiii e 19-1
19.2  Regulatory and Policy Framework ..., 19-1
19.3  Scoping the Effects ASSESSINENL .........ccccouvieiiiiieuiiririiiciccce e 19-3
19.3.1 Valued COmMPONENLS......cccoueerieeirieriirieirieieerietnierteereeseerese et seesesesaeseseenenes 19-3
19.3.1.1 Consultation Feedback on Proposed Valued Components........... 19-3

19.3.1.2 Selecting Valued Components............cccceveeueueueininininiererccnenennenenens 19-4

19.3.2 Defining Assessment Boundaries............c.cooeeeiininnincciinnneccciinenes 19-9
19.3.2.1 Temporal Boundaries........c.coccveerenieenirecnieinenienieineeeeneeneeneeens 19-9

19.3.2.2 Spatial Boundaries ............cooeueueiiinininiiiiciiineece e 19-9

19.3.2.3 Technical and Administrative Boundaries.............ccccccccvuvininnne. 19-10

19.4  Baseline Conditions..........ccccccciiiiiiiiiiiiiiiiiniii s 19-10
19.4.1 Regional and Historical Setting..............cccoocuiiiiiniiiiiiiiiiiiccce 19-10

19.4.2 Baseline Studies............cccoeviiiiiiiiiiiiiiiiiccc s 19-12
19421 ODBJeCtiVes......c.ciiiiiiiiiiiic s 19-12

19.42.2  MethOdsS.....c.ccuiuiiiiiiiiiiiiiiccccce s 19-12

19.4.2.3 Viewshed ANalysis .......ccoeeueueuiirinininiciciiiceeeeeeeeeeceeeeas 19-12

19.4.24 Sensitive Areas Intersecting with the Viewshed .......................... 19-12

19.4.2.5 VIEWPOINES ..cvioiiiiiiiieiiececeeeeteeeereeee e 19-13

19.4.3 Existing CoNditions..........ceeueuiirinininiiieiiiiieiicecteeeeeeeee e 19-17

19.5  Effects Assessment and Mitigation ..........ccccccceiviririiieiciininininicccieeecceeeee 19-17
19.5.1 Screening Potential Project Effects on Visual Quality..........ccccccccovueucunnnnne 19-18

19.5.2 Analyzing Project Effects.........cccoviiiiiiiiiiiiincccceecccnes 19-20
19.5.21 Analytical TOOIS.......cccciiririiiiieiiiiiricccc s 19-21

19.5.2.2 HASSELL Matrix System.........cccccouviviiiiuriiiiiiicinicieinirsssesecceeee 19-22

19.5.3  VIEWPOINLS ..cuiniiiiiiieieeeeeetcee ettt 19-24
19.5.3.1 Visual Quality ObJectiVes ..........ccceeueuiuirininiriiieiiircecceeeeeene 19-24

19.5.3.2 Provincial Parks.........ccccoviiiiiiniiiiiic 19-24

32 | Table of Contents ERM Rescan | PROJ #0230881 | REV E.1 | JANUARY 2015



20.

TABLE OF CONTENTS

19.5.3.3 Commercial Recreation Tenures.............cccccccuiiiiniiiniiiiinininnnee. 19-25
19.5.3.4 Snowmobile, Multi-use Tenure (Non-commercial) ..................... 19-25
19.5.3.5 Alpine SKi TENUIE .......ccocovuviriiiiiiiiiieiciccce s 19-26
19.5.3.6 River Tour Tenure........c.ccoviiviiiniiiiniiiiiices 19-26
19.5.4 Viewpoint VIEeWshed ..o 19-26
19.5.4.1 3-D Visualization..........ccccovvviiiiiiiiiiiiiicccnccccccces 19-26
19.5.5 Viewpoint ASSESSINENT .......cccoivieiririeieiiieeeeeereeeee e 19-27
19.5.5.1 Points with Visual Quality Objectives ...........cccccovururiiiinnninnnee. 19-27
19.5.5.2  Parks ... 19-27
19.5.5.3 Snowmobile, Multi-use Tenure...........ccccceoeiuiiiinnnninnnncne. 19-28
19.5.54 River Tour Tenure........cccoviiniviniiiiniiiiiice, 19-29
19.5.6 Non-VQO VIEWPOINLS.....ccceciririiiriiiiiiiiiriciiectnretieeeeeree e 19-29
19.5.7 Mitigation MeEaASUTIES.........cccovivuiiriiiriiiiiiciiecreeee e 19-30
19.5.8 Predicted Residual Effects and Characterization ...........c.ccccocevciiiccncnnne. 19-31
19.5.8.1 Residual Effects on Visual Quality .........cccoceeecivinniicieicininninnnen 19-31

19.5.8.2 Characterization of Effect of Alteration to the Landscape
Associated with the Project Components on Visual Quality......19-31

19.5.8.3 Likelihood of Effect of Alteration to the Landscape

Associated with the Project Components on Visual Quality......19-33
19.5.84 Summary of Residual Effects on Visual Quality ......................... 19-33
19.5.9 Confidence and Uncertainty in Determination of Significance................... 19-34
19.5.10 Summary of the Assessment of Residual Effects for Visual Quality .......... 19-34
19.6  Cumulative Effects Assessment............ccccoeeviiiiiiiiiiiiiiiiiccccs 19-34
19.6.1 Scoping Visual Quality Cumulative Effects..........cccccocovviniiiicccccnnnne. 19-34
19.6.1.1 Valued Components and Project-Related Residual Effects ........ 19-34
19.6.1.2 Defining Assessment Boundaries...........c.cccccceceeinnniciecicinnnnnnee 19-34
19.6.1.3 Projects and Activities Considered.............ccccccoveivniiiiiinnninnnne. 19-36
19.7  Conclusions for Visual Quality..........cccocovviiiiiiiiiiiiiiiiiiicccccccceees 19-39
REfEIENCES........oiiiiiiiiiii s 19-39
Heritage Effects ASSESSIMENL..........ccccccuiiiiiiiiiiniiiiicccce s 20-1
201 INtrodUCHON... ..o s 20-1
20.2  Regulatory and Policy Framework ............cccccccoiviviiiiiiiinniniiiciiiecccceeeeee 20-1
20.3  Scoping the Effects ASSESSINENL .........c.cccouviriiiiieiiiririiicicccieeeceee e 20-5
20.3.1 Valued COmMPONENtS......cccoeeerreuirirreirieinieieirietrierteereereereseerees e seseesesesseseseeseses 20-5
20.3.1.1 Consultation Feedback on Proposed Valued Components........... 20-5
20.3.1.2 Selecting Valued COmponents............ccccceuveeueueueerineniniereccnenneenenens 20-5
20.3.1.3 Valued Components Selected for Assessment............cccccovrererueneee 20-6

HARPER CREEK MINING CORPORATION Table of Contents | 33



APPLICATION FOR AN ENVIRONMENTAL ASSESSMENT CERTIFICATE / ENVIRONMENTAL IMPACT STATEMENT

20.3.2 Defining Assessment Boundaries............ccccccoccuririnininninininiciiccccennns
20.3.21 Temporal Boundaries...........ccoovuiueiiinniniiiccinininiieeccens
20.3.2.2 Spatial Boundaries ........ccocecveerneeneennieineecnetneeeneeene

204  Baseline Conditions..........ccccouviiiiiiiiiiiiiiiii s

20.4.1 Regional and Historical Setting............ccccccvvuriiciininniniccciineeeeaes
20.4.1.1 Environmental Context...........cccovuiiiiiininiiiiiiiiiiiiccins
20.4.1.2 Ethnographic ContexXt..........ccccevrieuieirinininicieiinneeeeceins
20.4.1.3 Historical Context..........ccocoeiiiiiiiniiiiiiiniiicccciccs
20.4.14 Previous Archaeological Studies ..........c.cccccceieinnnicinininnnnns

20.4.2 Baseline Studies...........cccovuiiiiiiiiiiiiniiiiiiii

20.4.3 Existing Conditions...........ceeucuirinininieiciiiiniieiceceseeeeeesee s
20.4.3.1 Archaeological Sites...........cccccoeeiviiiiiiiiiiiiniiii

20.5  Effects Assessment and Mitigation .............ccccceueuiuiirinininininininiiiccceeeeeeee

20.5.1 Screening and Analyzing Project Effects ...........cccccoviiiiiinnnnccnne.
20.5.1.1 Potential Construction Effects..........cccccccoevivnnnnnniiccnnes
20.5.1.2 Potential Operation Effects...........cccccccevnniiciivinninccciinnnns

20.5.2 Mitigation Measures...........cccoeiviiiniiiniiiiniiies
20.5.21 Mitigation Measures for EiQw-2 and EjQw-2......................
20.5.2.2 Mitigation Measures for Unknown Archaeological Sites

20.5.3 Predicted Residual Effects and Characterization .............c.ccccevvvviinnnes

20.5.4 Significance of Residual Effects..........ccccccocuviviiieiiiinninicciincceees
20.5.4.1 Disturbance of Known Archaeological Sites...............cc........
20.5.4.2 Disturbance of Unknown Archaeological Sites......................
20.5.4.3 Opverall Effect on Archaeological Sites...........ccccccevviriiinacnes

20.5.5 Confidence and Uncertainty in Determination of Significance............

20.5.6 Summary of the Assessment of Residual Effects for Heritage..............

20.6  Cumulative Effects Assessment............cccccoeuruiiiiiiniiiniiininiiicccs

20.6.1 Scoping Cumulative Effects..........ccccooiiiiiiininininininincccccccceae
20.6.1.1 Valued Components and Project-related Residual Effects
20.6.1.2 Defining Assessment Boundaries............cccccccceeivnirieeiccninnnnes
20.6.1.3 Projects and Activities Considered.............cccceuviiiiiiinninins

20.6.2 Screening and Analyzing Cumulative Effects .............ccccccvvnicccnnnne.

20.6.3 Mitigation Measures...........cccoceivviiiniiiniiiiiii e

20.7  Conclusions for Heritage............occcceivirininiiiiiinininiicccineeccceeeeeeeeennes

RO OTOIICES ..ottt et e e et e e st e eeaeeeeaeeeeaeeseaeeeeaeesentesaseesantesareesaeeesneessneesnes

34 | Table of Contents ERM Rescan | PROJ #0230881 | REV E.1 | JANUARY 2015



21.

TABLE OF CONTENTS

Human Health Effects ASSESSIMENL..........c.ccoeuriviiiiiiiicciciceeecee s 21-1
211 INtrOdUCHON.....cciiiii s 21-1
21.2  Regulatory and Policy Framework ............cccccccoiviviiiiiiinniniiiciinnecccceeeeee 21-2
2121 AQr QUALIEY coveiiiiicc e 21-4

21.2.2 Country Foods QUality........ccccccoiiririniiiiiiiiiiiiieicciirncecceee e 21-6

21.2.3 Drinking Water Quality ..........ccccccoviiiiiiiiiiiiiiic 21-6

2124 INOISE ...ttt s 21-8

21.3  Scoping the Effects ASSESSIMENL..........ccccouviriiuiuiiiiiiicicicicii s 21-10
21.3.1 Valued COMPONENLS.......ccoueuiuiuiiiriiiicieiiieeeee et 21-10
21.3.1.1 Consultation Feedback on Proposed Valued Components......... 21-10

21.3.1.2 Selecting Valued Components............ccoeueueueueerinneniererccnennnennenens 21-12

21.3.2 Defining Assessment Boundaries............ccccccceueurininininininiiccceceeeeenes 21-15
21.3.21 Temporal Boundaries........c.cccoeveoereirncinierinnecneinenecreeneenenens 21-16

21.3.2.2 Spatial Boundaries ........cccceeecereennccinieinnicinecneeneceeeeenee 21-16

21.3.2.3 Administrative and Technical Boundaries.............cccccccevuiininnnne. 21-19

214 Baseline Conditions..........ccccceuiiiiiiiiiiiiiiiiiiiiiic s 21-20
21.4.1 Regional and Historical Setting.............coeeueueieinininiieiiiniiccccereeeees 21-21

21.4.2 Baseline Studies...........cccccoiiiiiiiiiiiiiniiiiiii s 21-25
21421  Air QUALILY c.coovciiiiiicc s 21-25

21.4.2.2 Quality of Country FOOS.......cccoovuiueuiivininiiiiiciiiniceccceene 21-26

21.4.2.3 Drinking Water QUality ........cccccvvurueeiiinnniiciiireeecceeene 21-30

21424 NOIS@...ccoiiiiititciciiiniete s 21-32

21.4.3 Existing Conditions...........ccoeuiiiiiiiiniiiiiiiii e 21-33
21.43.1  Air QUALLY c.cooviiciiiic s 21-33

21.4.3.2 Country Foods Quality.........ccccceeiviiiiiiiiiiiiiiiiicce 21-34

21.4.3.3 Drinking Water QUality ........c.cccccovurueiiinininiieciinreeecceeene 21-37

21.4.34  NOIS@....coiiiiiitititiiiieetet s 21-41

21.5  Effects Assessment and Mitigation ..........cccccccoiviniriiiiiciininininiccciccccceeeee 21-42
21.5.1 Screening Project Effects ...........cccocoviiiiiiiiiiiiiiiinsccccccceees 21-42
21511 Air QUALILY c.coeiiiiicc s 21-42

21.5.1.2 Country Foods Quality.........cccccoeuvniiiiiiiiniiiiiiiiicce 21-47

21.5.1.3 Drinking Water QUality ..........cccccovureeiiinininiieiiinreeecceeeen 21-49

21.5.1:4  NOIS@...coiiiiiiitciciicieite s 21-50

21.5.2 Mitigation MeEASUTIES.........ccoviruiiriiiiiiiiricicctrrctreee e 21-52
21.5.21 Air Quality Mitigation..........cccccoovviiiiiiiiiiiicce 21-53

21.5.2.2 Country Foods Mitigation ...........cccccceiiiiiiiiiiiiiinniniiiccie 21-54

21.5.2.3 Drinking Water Mitigation............cccccceoiviiiiiiiiinniiiccce 21-56

21.5.2.4 Noise Mitigation.......cccccovruivirieiniiiiiniciiiiiciececeee, 21-56

HARPER CREEK MINING CORPORATION Table of Contents | 35



APPLICATION FOR AN ENVIRONMENTAL ASSESSMENT CERTIFICATE / ENVIRONMENTAL IMPACT STATEMENT

21.5.3 Characterization and Likelihood of Residual Effects...........c.ccccceevrucurunnnne 21-57
21.5.3.1 Effects on Human Health due to Air Quality .........ccccccoeuvuennnence. 21-57
21.5.3.2 Residual Effects on Human Health due to Country Foods

QUALILY .. 21-68
21.5.3.3 Residual Effects on Human Health due to Drinking Water

QUALILY .. 21-72
21.5.3.4 Residual Effects on Human Health due to Noise......................... 21-74
21.5.3.5 Summary of Residual Effects on Human Health ......................... 21-83

21.5.4 Significance of Residual Effects..........ccccccoviiiiiiiinniniiiicccces 21-84
21.54.1 Human Health due to Changes in Air Quality...........cceueuenunnee. 21-85
21.5.4.2 Human Health due to Changes in Country Foods Quality........ 21-85
21.5.4.3 Human Health due to Changes in Drinking Water Quality.......21-85
21.54.4 Human Health due to Changes in Noise Levels........................... 21-85

21.5.5 Confidence and Uncertainty in Determination of Significance................... 21-85
21.5.51 Human Health due to Changes in Air Quality...........ccceuenueeee. 21-86
21.5.5.2 Human Health due to Changes in Country Foods Quality........ 21-86
21.5.5.3 Human Health due to Changes in Drinking Water Quality.......21-86
21.5.5.4  NOISE ....ouiuiuiteteieieietetee s 21-86

21.5.6 Summary of the Assessment of Residual Effects for Human Health.......... 21-86

21.6  Cumulative Effects Assessment............ccccoeuviiiiiiiiiiiiiiiiiiiccs 21-88

21.6.1 Scoping Cumulative Effects...........cccccceiiiiniiiiiiiiniiiccccneeccccees 21-88
21.6.1.1 Valued Components and Project-related Residual Effects.......... 21-88
21.6.1.2 Defining Assessment Boundaries...........c.ccccccccveinniniciccininnnnenee 21-88

21.6.2 Screening and Analyzing Cumulative Effects ............cccocovviiiiiiicinnne. 21-89
21.6.2.1 Potential for Cumulative Effects to Human Health due to

Changes in Air QUality .......cccccovviiiiiiinniccciceccee 21-89
21.6.2.2 Potential for Cumulative Effects to Human Health due to
Changes in Country Foods Quality..........ccccccooviiiniiiiiiinnnnnnne. 21-98
21.6.2.3 Potential for Cumulative Effects to Human Health due to
Changes in Drinking Water Quality ...........ccccooviiiiinnnnnnee. 21-100
21.6.24 Potential for Cumulative Effects to Human Health due to
Changes in Noise Levels.........cccccooiiiiiiiiiiiiiinicce, 21-101
21.6.2.5 Summary of the Potential for Cumulative Effects on Human
Health ..o 21-102
21.7  Conclusions for Human Health.............cccccoooiiiiiiiiccce, 21-102
REfETEINCES........ouieieic e 21-105

36 | Table of Contents

ERM Rescan | PROJ #0230881 | REV E.1 | JANUARY 2015



TABLE OF CONTENTS

22. Current Use of Lands and Resources for Traditional Purposes Effects Assessment............. 22-1
221 INErOdUCHON. ....cciiiiiiiii s 22-1
221.1 Shuswap Nation Tribal Council Comprehensive Fisheries Agreement

(2008)....ciiiiiiiiiiiei s 22-7
222 Scoping the Effects ASSESSINENL .........c.cccouviiiiiiiiiiiririiicicicctcecceee e 22-8
22.2.1 Selecting Valued Components ... 22-8
22211 Consultation Feedback on Proposed Valued Components.......... 22-8
22212 Selecting Valued Components............cccceuveeueueueeinininiereccnenenennenens 22-9
22.2.1.3 Valued Components Selected for Assessment..........c.c.coceueveueuenee 22-10
22.2.2 Defining Assessment Boundaries...........cccccoeueuiuiiiinininnnnnniniiccccccnens 22-19
22221 Temporal Boundaries..........ccccovviiiiiinniniiieciineecceeenene 22-19
22.2.2.2 Spatial Boundaries ........ccccovecereennccinieenncineceneneceeeeee 22-19
22.2.2.3 Technical Boundaries ...........cccccocoiiiiiiiininiiiiiiiiccce 22-20
22.3  Baseline Conditions...........cccceuiuiiiiiiiiiiiiiiiiiiiicc s 22-20
22.3.1 Regional and Historical Setting.............ccccoceociiiininiiciiiiiiiccie 22-20
22.3.2 Baseline Studies...........cccccoiviiiiiiiiiiiiiiiiis 22-22
22.3.21 Secondary SOUICES .........ccocveueueuiiririrenieieieiisieieie et eeees 22-22
22.3.2.2 Primary Information SOUICES..........cccceeiviririiuiuiicinininicicciieeenen 22-23
22.3.3 Existing Conditions...........ccoeuiuiiiiiiiniiiiiiiiiccc e 22-27
22.3.3.1 Resource Use..........ccccoeiiiiiiiniiiiiiiiiiicciccsc s 22-27
22.3.3.2 Simpcw First Nation........ccccoevviiniiiniiiciieccee, 22-37
22.3.3.3 Shuswap Lakes Division (Adams Lake Indian Band,
Neskonlith Indian Band, Little Shuswap Indian Band) .............. 22-40
22.3.3.4 Meétis Nation British Columbia .........ccccccviiiiiiiiiiniiiiiiiie 22-42
224  Effects Assessment and Mitigation ..........cccccceieiriniiiiiciininninicccieeccceeee 22-43
2241 Screening and Analyzing Project Effects.........ccococeieiinnniciiinnniccne. 22-43
2242 Analysis of Potential Effects to Current Aboriginal Use............ccccccccuuueee 22-49
22421 Change in Access or Ability to Use Land and Resource Use
ATAS ... 22-49
22.42.2 Change in Quality and Experience of the Natural Environment ...22-51
22423 Change in the Abundance and Distribution of Resources.......... 22-53
22424 Change in Quality of Resources...........ccccccoeeucuciicininninnnininicnan. 22-55
2243 Mitigation Measures...........ccocviviviiiiniiiiiiiiii 22-57
2244 Predicted Residual Effects and Characterization for Current
ADboriginal Use.........ccccuiiiiiiiiiiiiiiiiiccccc s 22-58

22.4.4.1 Characterization and Likelihood of Residual Effects on
Current Aboriginal Use - Change in Access or Ability to Use
TraditioNal SITES ......cooviiveeiieeiieeeeeeeeeeee et sane s 22-60

HARPER CREEK MINING CORPORATION Table of Contents | 37



APPLICATION FOR AN ENVIRONMENTAL ASSESSMENT CERTIFICATE / ENVIRONMENTAL IMPACT STATEMENT

22442 Characterization and Likelihood of Residual Effects on
Current Aboriginal Use - Change in Quality and Experience
of the Natural ENvironment ........c.ccooceeevvvevieiveeinieeeeeeeeeeeeeeeenenn 22-60

22443 Characterization and Likelihood of Residual Effects on
Current Aboriginal Use - Change in Abundance and

Distribution of RESOUICES ...........ccoevevirieiiiiiiicecc 22-61
2245 Significance of Residual Effects..........c.cccooeiiuiiiiiiiiiinniniccccccces 22-63
22.4.6 Confidence and Uncertainty in Determination of Significance................... 22-64
2247 Summary of the Assessment of Residual Effects for Current

Aboriginal Use...........ccccuiiiiiiiiiiiiiiiiicc s 22-64
225  Cumulative Effects ASSeSSment...........cccooeioiiriiiiiiciniiceccce e 22-66
2251 Scoping Cumulative Effects...........ccooviiiiiiiiiiiiiiiicccccccces 22-66
2251.1 Valued Components and Project-Related Residual Effects ........ 22-66
225.1.2 Defining Assessment Boundaries...........c.ccccccceveinnniireeininninnenee 22-66
22.5.1.3 Projects and Activities Considered.............ccccccoevivnniiiiininninnnnn. 22-69
22.5.2 Screening and Analyzing Cumulative Effects ...........ccccoovviiiiiiiinnnn. 22-69
2253 Mitigation MeEaSUTIES...........ccovueuiiriiiniiiiiiiciiccrcteeee e 22-70

22.5.4 Cumulative Residual Effects and Characterization for Current
ADbOriginal USe..........cooueiiiiiriiiiiicic s 22-70
2254.1 Change in Abundance and Distribution of Resources ................ 22-70

22.54.2 Summary of Cumulative Residual Effects on Current
Aboriginal Use ..o 22-73
22.5.5 Significance of Cumulative Residual Effects...........cccccooviviiiicciccnnnnne. 22-74
22.5.6 Confidence and Uncertainty in Determination of Significance................... 22-74
22.6  Conclusions for Current Aboriginal Use............cccccoccuriiiiinininininiiicceceeeeeeenes 22-74
REfETEINCES.........oieiicctc bbb 22-77

Part D. Aboriginal Rights and Interests

23. Assessment of Effects on Aboriginal Rights and Related Interests...........c.ccccccociiicinnnnne. 23-1
231 INtrodUCHON.. ... s 23-1

23.1.1 Background on Aboriginal Rights.........c.cccccecciiiinniiiiiiinicccceeees 23-1

23.1.2 Location of the Project in relation to Aboriginal Traditional Territories .....23-2

23.2  Ethnographic OVeIVIEW.........cccoiiiiiiiiiiiiiiiiccinc e 23-6

2321 Secwepemc (SNUSWAP) .....cvueueueuiuiriririiieieieeiiet ettt 23-6

23.2.2  MELIS ...ttt 239

23.3  Aboriginal Setting...........ccocciiiiiiiiiiiiiiiii s 23-10

23.3. 1 OVEIVIEW ..ouiiiiiiiictiei s 23-10

23.3.1.1 Language and Culture...........ccccovvuiueiiiinininieiiinreeecceeeeene 23-11

38 | Table of Contents ERM Rescan | PROJ #0230881 | REV E.1 | JANUARY 2015



TABLE OF CONTENTS

23.3.1.2  EdUCALION ..veuevviiiciiieieeecttetetnteteeieeerest ettt 23-11
23.3.1.3 Post-secondary Education ............ccccccceeieininiiiiciicinniniecciinnen 23-11
23.3.14 Training and Employment ...........cccccccccieinininicieiininnineecineenens 23-12
23.3.1.5  S0CIal SEIVICES.....eevierieririeiiinieieieieireeiteeietree ittt 23-13
23.3.2 Simpcw First Nation ......cccccoviviiiiiiricieeceeeeeeeeee e 23-13
23.3.21 GOVEINANCE........oooiiiiiriniiiiiieiercic s 23-13
23.3.2.2 Population and Communities .........cccoeeverreereerrecineennereneeneens 23-13
23.3.2.3 Education, Skills and Training............ccccceeurciiiinnniniciiiniinen 23-13
23.3.24 Economic Development ............ccoeueueueiiinininiiieiininneeecceeeeenene 23-15
23.3.25 EMPlOYMENt ...c.ccooiiiiiiiiiiiiiicicciiccect s 23-15
23.3.2.6 Health and Social SErvices..........cccoeerrueineinncnneirecneineeneens 23-15
23.3.2.7 EmMEeIrgency SEIVICES........ccccvivreiririeinieriiiieinieeesetseeseesseesnenens 23-16
23.3.2.8 Language and Culture...........cccccovuieiiiiinninieciineecceeeene 23-16
23.3.29 Current Use of Lands and Resources for Traditional
PUIPOSES ... 23-16
23.3.3 Adams Lake Indian Band .........cococeceeinnennieinnccneiecneeeerceneeneeneeees 23-18
23.3.3.1 GOVEINANCE.......ccoriiiiriniiiiiietetcc s 23-18
23.3.3.2 Population and Commumnities ...........ccccevuvueueueicinininiereccninnennenen. 23-19
23.3.3.3 Education, Skills and Training............ccccceeurruiiiinnniniciiniiinen 23-20
23.3.3.4 Economic Development............ccoeueueuiiiinininiiecininnieeeccereenene 23-20
23.3.3.5 EMPlOYmEnt .....ccoovuiiiuiiiiiiiiciiiiiicect s 23-21
23.3.3.6 Health and Social SErvices..........cccoeerrerinerinnccncineeereineeneens 23-21
23.3.3.7 EmEergency SeIVICES ... 23-21
23.3.3.8 Language and Culture...........ccccoovurueiiiinnnieiiinrieecceeeene 23-21
23.3.3.9 Current Use of Lands and Resources for Traditional
PUIPOSES ...ttt 23-22
23.3.4 Neskonlith Indian Band .......c..cccoeeereinicineiinnccneieeeneeneecenecseeeenes 23-23
23341 GOVEINANCE .......cceruiienienieiiieeeeeiesteteeere ettt aeseenes 23-23
23.3.4.2 Population and Communities ...........ccccevurueueueicininineieccrinnennenen 23-23
23.3.4.3 Education, Skills and Training............ccccceeuririiiinniiiiicniien 23-23
23.3.4.4 Economic Development .........cooveereiririeinierinnecnieineeecnieineenenens 23-24
23345 EmMPlOYMENnt .....ccouviiiiuiiiiiiiiciciiiieect s 23-25
23.3.4.6 Health and Social Services............ccccoeoviiiiiiiiniiiiiice, 23-25
23.3.4.7 EmMEeIZency SeIVICES.........ccviiiniiiiniiiiiiinesssennns 23-25
23.3.4.8 Language and Culture...........ccccovviiueiiiiinininiieeiineeecceeee 23-25
23.3.4.9 Current Use of Lands and Resources for Traditional Purposes ....23-26

HARPER CREEK MINING CORPORATION

Table of Contents | 39



APPLICATION FOR AN ENVIRONMENTAL ASSESSMENT CERTIFICATE / ENVIRONMENTAL IMPACT STATEMENT

23.3.5 Little Shuswap Indian Band ........cccoeveeereinrinneniniiinccceneeneeeeecnenes 23-26
23.3.5.1 GOVEINANCE.......ccoviiiiitiniiiiiietetcnc s 23-26
23.3.5.2 Population and Commumnities ...........ccccevuvueueueirinininieeccninnnennenen. 23-26
23.3.5.3 Education, Skills and Training............ccccceeururuiiiinniiiiciiinininnen 23-27
23.3.5.4 Economic Development .........cococeeerueirirueinicrinineninieinenereneeneenenens 23-28
23.3.5.5 EMPlOYmMEnt .....ccovuiiiuiuiiiiiiciciiiieect s 23-28
23.3.5.6 Health and Social SErvices..........cccveerreineinnccneireeereineeneens 23-28
23.3.5.7 Emergency SeIViCes.........iiiiinns 23-28
23.3.5.8 Language and Culture...........ccccoovurueiiiininnieieiinreecceeeeene 23-28
23.3.5.9 Current Use of Lands and Resources for Traditional

PUIPOSES ...ttt 23-28

23.3.6 Métis Nation BC ........ccccciuiiiiiiiiiiiiiicccccceeece s 23-29
23.3.6.1 GOVEINANCE .......cceruiiinieiieniieeeeeiesteteeeie ettt e e saeseenes 23-29
23.3.6.2 Population and Commumnities ...........ccccevueueueueirinininieiecininnennenen. 23-29
23.3.6.3 Land and Resource Management.............ccccccocovvvnininiciiiininininnnen. 23-30
23.3.6.4 Education, Skills Development, and Training............ccccceeueuueeee. 23-30
23.3.6.5 Employment and Income............cococeeuiivinniniiciicininnineccinen 23-30
23.3.6.6 Language.......ccccvriiriiiiiiiiicicce e 23-30
23.3.6.7 Current Use of Lands and Resources for Traditional

PUIPOSES ... 23-30
234  Summary of Consultation ACtVIties.........c.coeueiiiiiiiiiciiiir e 23-31

23.41 YMI's Approach to Consultations.............ccccceueriiiviiiiiiiicccccc 23-31

23.4.2 YMI Consultation Principles ...........ccccooceiiiiiiiiiniiiiiiccccccens 23-32

23.4.3 EA WOrKing GIroUp......ccccoviiiiiiiniiiiiciiccccse e 23-32

2341 Working Tables ..........cccccoviiiiiiiiiiiiiiiiiiicc s 23-32

23.4.2 Consultation ActiVIties..........cccocoviviiiiiiiiiiiiiies 23-34

23.4.3 Incorporation of Aboriginal Traditional Knowledge...........cccccoovorururununnnne 23-35

23.44 Planned Aboriginal Consultation during the Application Review Stage ....23-37

23.5  Assessment of Effects to Aboriginal Rights ...........cccccvviiiiinnniiiiiinicccce 23-38

23.5.1 Assessment Methods.......c.cccoeerreineierneinieenneineecneeneeeeseeeseereesaeneees 23-38

23.5.2 Scoping the Aboriginal Rights Assessment.............ccccccovviviiiiiiiininiccne. 23-39
23.5.21 Linkages between Issues and Valued Components..................... 23-39
23.5.2.2 Linkages between Valued Components and Aboriginal Rights ...23-43

23.5.3 Assessment BOUNAATIes........c.ccccoeueirieieninieinierinenietnieeeneerieseeereeseesesesaeneeen 23-47
23.5.3.1 Spatial Boundaries..........c.coccceeuiivinininiciciiiinnicceeees 23-47
23.5.3.2 Temporal Boundaries...........cccovririeiiiinininiiiciiinnneecceeeeene 23-47
23.5.3.3 Technical BOUNATIES ......cccoeuirerreerieiriricinicincereeseeeereeeeneaeas 23-48

40 | Table of Contents ERM Rescan | PROJ #0230881 | REV E.1 | JANUARY 2015



TABLE OF CONTENTS

23.5.4 Effects on Aboriginal Rights on the Simpcw First Nation ............cccccc.c...... 23-48
23.54.1 Impact to the Exercise of Fishing Rights..........cccccccccciiiinnnnnee. 23-48
23.5.4.2 Impact to the Exercise of Hunting and Trapping Rights............. 23-51
23.5.4.3 Impact to the Exercise of Gathering Rights............cccccccevuvnnnnee. 23-53
23.5.4.4 Impact on Cultural Use Rights.........cccccccoiiiiiiniiiiiiie 23-54
23.5.4.5 Assessment of Overall Impact on the Exercise of Simpcw

First Nation Aboriginal Rights............ccccoovviiiiiiiniiiine. 23-55

23.5.5 Effects on Aboriginal Rights of the Historical Shuswap Lakes Division
(Adams Lake Indian Band, Neskonlith Indian Band, Little Shuswap

Indian Band) ......c.eeereinriinciiccceere e 23-55
23.5.5.1 Impact to Fishing Rights.........cccccoceeiiiinniiiiiiincccce 23-56
23.5.5.2 Impact to the Exercise of Hunting and Trapping Rights............. 23-58
23.5.5.3 Impact to the Exercise of Gathering Rights...........c.cccccceeuvirinnnnee. 23-59
23.5.54 Assessment of Overall Impact on the Exercise of Shuswap
Lakes Division Aboriginal Rights..........cccccoeeiiiicnnnicciinnnns 23-62
23.5.6 Effects on Aboriginal Rights of the Métis.........c.ccceceueiininniiciininnicccaes 23-62
23.5.6.1 Impact to the Exercise of Fishing Rights............cccccccceviinnnnnnne. 23-62
23.6  Consideration of Other Aboriginal Interests, Issues and Concerns Raised
during the Environmental Assessment Process............ccccccccovviviiniiiiinnniniiccnnns 23-64
23.6.1 Potential Effects to Human Health............cccoooooiis 23-64
23.6.2 Potential Socio-economic and Cultural Impacts on First Nations
COMMUNIEIES ..o 23-65
23.6.2.1 Effects on Economic Well-being............ccocoeueuiivinniniecccininnennenee 23-65
23.6.2.2 Effects on Social Well-being ............ccccoeeuiuiiiiiinnnnnininincae. 23-66
23.6.2.3 Effects on Cultural Well-being..........ccccccovueuiuiivininneeccninnnen 23-68
23.7  Summary of Effects on Aboriginal Rights and Related Interests...............cccccoeeuee. 23-69
REfETEINCES. ...t 23-71

Part E. Environmental Management Plans and Reporting

24. Environmental Management Plans and Reporting.............ccccccviiiiiiiiniiiiiiiiiiccns 24-1
241  Environmental Management System............cccoviiiiiiiiiiininiiiiiice, 24-1

2411 CONEEXE oottt 24-1

2412 ODJECLIVES ...ttt 24-1

241.3 Generic Environmental Management System Principles............c.ccccccceunene. 24-2

241.4 Parent Company Environmental Policy .........ccccoviiiiiiniiiiiiiice, 24-2

241.5 Resources and Responsibilities............cccoviieiiiiiinininiceiiinncecccnes 24-3

24151 Human ReSOUICES.........cccovviiiiiiiiiiiiniiiiiiceen 24-3

24.1.5.2 Material Resources............ccoccciiiiiiniiiniiiiiiniiccccce 24-5

HARPER CREEK MINING CORPORATION Table of Contents | 41



APPLICATION FOR AN ENVIRONMENTAL ASSESSMENT CERTIFICATE / ENVIRONMENTAL IMPACT STATEMENT

24.1.6 Formulation of Management Plans............cccccccceiinnnnnniniicicccecccene 24-6
241.6.1 Common Elements of Management Plans. ..........cccccccocviiinininnnnne. 24-6
241.6.2 Structure of Environmental Management Plans ..............c.c........ 24-6
241.6.3 Detailed Permitting...........coceeueueuiirininirieieiinirinieeeeceseeeeeeens 24-7
241.64 Currently Envisaged Environmental Management Plans............. 24-7

242 Air Quality Management Plan...........cccooiiiiiiiniiccc 24-8

2421 PUIPOSE ...ttt ettt st 24-8

24.2.2 Performance ODJECHIVES.........cccovuviririiiiiiiciccicicieeiess s 24-8
24221  Air QUAlity oo 24-8
24222 Greenhouse Gas ..o 24-9

24.2.3 Operational Control MEasUTIes...........c.ccccuvirirueueueuiirininiiieieieiieee e 24-9
24231 Emissions Reduction ... 249
24.2.3.2 Fugitive Dust Reduction ............ccocoeuciiiiiiiiiiniicccce 24-10
24.2.3.3 SUMIMNATY ..oooviiiiiiiiiiiiii s 24-12

2424 MONILOTING ...ooiviiiiiiiiciieecce ettt 24-12
24241 Dustfall MONItOTING .......cooveueueiiiiiiiciciiieccccee e 24-13
24242 Meteorological MONItOring...........ccccoeueiviviniiicieicinininieecccreenen 24-13
24243 Greenhouse Gas MoONItOring .........cccocceevviiiiiiiciiiinniniiiecce 24-13
24244 Work Planning and Schedule.............cccooiiininiin 24-13
24245 Record Keeping........ccovmiiieuiiiinininieiciiinineecceeeseeeeeeeeas 24-14
24246 Quality Assurance/Quality Control ...........cccccceuviviiiiiiiiininninnenee 24-14
24247 Adaptive Management............ccccovueueueuiininininieeeninneeceeeeee 24-14

2425 RePOItING....cccoiiiiiiiiiiiiiiiiii 24-14

243  Archaeology and Heritage Management Plan ..., 24-15

2431 PUIPOSE ...ttt ettt 24-15

24.3.2 Performance ODbJECtiVES........cccccciviriririiiiiiiiriiiiciectree e 24-15

24.3.3 Environmental Protection Measures............ccccccovuvivininiiiinncncinicinins 24-16
24331 Mitigation Measures..........c.cccecvueiniviiviniciniericinicineieneneeeeaas 24-16
24.3.3.2 Chance Find Procedures..............ccccocociiiinininiiiiinnniiiccie 24-16

2434 MONItOTING ...coovviiiviiiiiiiiiiiiii 24-17

2435 RePOItING....cccoiiiiiiiiiiiiiiiiiii 24-17

244  Emergency Response Plan...........ccccccccoiinininiiiiiininniniicciieeccceeeveeeeeenenne 24-18

244717 PUIPOSE....ouiiiiiiciiicttce ettt 24-18

2442 Performance ODJECtIVES........cccccoiviririiiiieiiiiriiiieccteee e 24-18

2443 Emergency Preparedness Measures.............cccccceviviriiiiinininiicccinnes 24-19
24431 Policy Directive ..o 24-20
24432 Emergency Response Plan Coordinator and Emergency

Response Planning Committee.............ccccceviviiiiiiiiiiniiiiiicciininns 24-21

42 | Table of Contents

ERM Rescan | PROJ #0230881 | REV E.1 | JANUARY 2015



TABLE OF CONTENTS

24.43.3 Emergency Identification, Prevention, and Protection................ 24-21
24434 Duties and Responsibilities of Personnel .............ccccccccevrininueuenenee 24-21
24435 Emergency Notification Plan ..........ccccccoviiiiiiinnnicinnnee 24-22
2443.6 Emergency Management Organization for Incident Command...24-22
24.43.7 Emergency Operations Centre.........ccccccveivieininccinicinnccneiens 24-22
24.43.8 Mine Emergency Response Procedures............cccccccecuirinininnnnnne. 24-22
24439 Action Plans.......ccocccveinrcriniinnecienetreeeeeee e 24-23
24.4.3.10 MINe Plan .......ccccccvuviviviiiniiiiccccccceeeee s 24-23
244311 Evacuation Plan and Map of Escape Routes...........c.cccceurueuunence. 24-23
24.43.12 Check-in/Check-out Procedure for Emergency Operations ......24-24
24.4.3.13 Mine Rescue Equipment Inventory............cccocecevvicineicnccnnenns 24-24
24.4.3.14 Mutual Aid Agreements............ccoeueuiuiiiininiiiiiiiniiecce 24-24
24.4.3.15 First Responders Consultation..........coeceeeeveenveeninecinecnneceneneens 24-24
24.4.3.16 Communication ServiCes .........ccccverereeirenieneeinenieeeeeeseeeeeenenee 24-24
24.43.17 System for the Dissemination of Information..............c.cccccueuce. 24-25
24.4.318 Training Plan ... 24-25
24.4.3.19 Practice Session Plan............cccocoviiiiiiiiiiiiiiccce 24-25
24.4.3.20 Plan for Review and Updating..........cccccoeeuiuiiiinnnnnnnnniccann. 24-25
24.4.3.21 COSES..euuiimiiiiiiieiieisi s 24-25
24.4.3.22 Mine ReSCUC.......c.ccueiiiimiiiiiciicccc s 24-26
24.4.3.23 Firefighting .......ccccoceeiiiiininiiiiiiiincccceceee s 24-26
24.4.3.24 Medical EMergencies...........ccccccceuvvurueueuiinininicieecinineeeeceeeeenene 24-27
24.4.3.25 EVACUAION......coiiiiiiiiciiecececeee e 24-28
24.4.3.26 Snow Avalanche.........ccceivrconnennccnieenctnee e 24-28
24.4.3.27 Extreme Weather Conditions .......c..cccoeeverrcenecrnccinecnneineenenens 24-28
24.4.3.28 Power Failure............ccccoovviiiiiiiiiic 24-28
24.43.29 Mine Access Road Closure. ..o, 24-29
24.4.3.30 Missing or Overdue Persons and Vehicles..............ccccccccvinnnnenee. 24-29
24.4.3.31 Automobile and Equipment Accidents .......c..cccoevevreenvecnennes 24-29
24.4.3.32 Wildlife Encounters and INCUISIONS..........cccccrerinneevceccrinininienenee 24-29
24.4.3.33 SEISIICILY ...ocvvriiiiiiiiicccce s 24-30
24.4.3.34 Ground Instability.........ccccoceueeiiiiinniniiiiiinccceecccee 24-30
24.4.3.35 Water or Tailings Management Failure...........c.c.cccccccciinnnnnnee. 24-30
2444 MONILOTING ...cooiriiiiiiiiciiececceee e 24-30
24441 Work Planning and Schedule.............cccooiiiiiin 24-31
2445 RePOItING....cccoiviiiiiiiiiiiiiiii 24-31
24451 REPOITS....oiiiiiiiiieee ettt 24-31
24452 Reporting Responsibilities............ccccocoeiiininiiciiiinnnicciiee 24-32

HARPER CREEK MINING CORPORATION Table of Contents | 43



APPLICATION FOR AN ENVIRONMENTAL ASSESSMENT CERTIFICATE / ENVIRONMENTAL IMPACT STATEMENT

245  Explosives Handling Plan ... 24-32
2451 PUIPOSE...cueiiiiieieeeieeeee ettt ettt 24-32
24.5.2 Performance ODbJECtiVES........cccccoiviviririiiiiiiiniiiicectiee e 24-33
24.5.3 Environmental Protection Measures............ccccccevuviviiiniiiiinccciiiiiine 24-33
2454 MONILOTING ....ooviriniieiiiiciieece et 24-37

24541 Work Planning and Schedule............cccooiiiiiniiie 24-37
2455 RePOItING....cccoiiiiiiiiiiiiiiiiii 24-38
24551 REPOITS....ouiiuiiiiiieieeeetet et 24-38
24552 Reporting Responsibilities............ccccocceivinniiiiicvicinnnieccinen 24-38

24.6  Fish and Aquatic Effects Monitoring and Management Plan ..............cccccccccevnnneee 24-38
24,61 PUIPOSE....cuiiiiiiiiiicicec et 24-38
24.6.2 Performance ODJECHIVES..........ccovuririiiriiiiiciciciciciciceeee s 24-39
24.6.3 Environmental Protection Measures........c..cccoveveruererrreinieinencrnieineenecnnenes 24-40

24.6.3.1 Design Criteria ..., 24-40
24.6.3.2 Construction and Operations Phases............cccccevueiceirininnninnenee 24-40
24.6.3.3  ClOSUTIE.....cocuiiiiiiiiiiccccc s 24-41
24.6.3.4 Post-ClOSUTIe........ceuviiiiiiiiiiiicc s 24-41
24.6.4 MONItOTING ...cooviviviiiiiiiiiiiii 24-41
24.6.41 Work Planning and Schedule............ccccooiiiiininiine, 24-43
24.6.5 RePOITING......oioiiiiiiiiiiiciiecee e 24-43
24.6.51 Annual Aquatic Effects Monitoring Program Report.................. 24-44
24.6.5.2 Reports under Metal Mining Effluent Regulation........................ 24-44

247  Fuel and Hazardous Materials Management Plan ...........cccccooiiiininininnnn. 24-45
2471 PUIPOSE...cceouiiiiiieieieeeeee ettt sttt sa e 24-45
24.7.2 Performance ODJECHIVES.........ccccvuviririniiiiicicicicicicieieeesee s 24-46
24.7.3 Environmental Protection Measures.............cccccevuviviiiniiciinncciicinenns 24-46

24731 TranSPOIt.....ccooiiviriiriiiiiiciicetrctcee e 24-46
24.7.3.2 Measures Related to Design Criteria.........cccccceevvurrriucrcicininnnnnnnee 24-49
24.7.3.3 Measures Related to Construction.........coceceeevveerrrecenecnnecenueeees 24-50
24.7.3.4 Measures Related to Operation.........c.eceeevveererernecenecnneneneneens 24-51
24.7.3.5 Measures Related to Closure.......cocccvvueeirucenecenccineecnneineenenens 24-51
24.7.3.6 Measures Related to Post-Closure...........ccccoeeuiiiiiiniiiiinininincnccne. 24-51
24.7.3.7 Management of Hazardous Material Types..........ccccccecurururreueueee. 24-51
2474 MONIOTING ...oovriiiiiiiiiciiece ettt 24-53
24741 Work Planning and Schedule............cccooiiiininie. 24-54
2475 RePOItING....cccoiviiiiiiiiiiiiiiiiii 24-54
24751 REPOITS....oiiiiiiiiiieeeeceteeete et 24-54
24.7.5.2 Reporting Responsibilities............ccccccceeivinriiiiicinnniccciinee 24-55

44 | Table of Contents

ERM Rescan | PROJ #0230881 | REV E.1 | JANUARY 2015



TABLE OF CONTENTS

24.8  Groundwater Management Plan...........cccccccociiiiiiiiinniiiccce 24-55
2481 PUIPOSE....uiiiiiiiiicitcee ettt 24-55
24.8.2 Performance ODbJECtiVES........cccccoiviviririiiiiiiiiiiiciecteee e 24-55
24.8.3 Environmental Protection Measures.............cccccovuviiiiiinniniiciinines 24-58
24.8.4 MONItOTING ...cooviviviiiiiiiiiiiii 24-59

24.841 Monitoring Well Network ..........ccoccceininniiiiiinniccccine 24-59
24.84.2 Data Collection and Analysis Methods ............ccccccciiiinininnnnen. 24-62
24.84.3 Schedule ..o 24-62
24.8.,5 Adaptive Management...........ccccceururieuiueueiininiiieieieiisee et 24-65
24.8.6 RePOITING.....oovioiiiiiiiiiiciiccce et 24-65

249  Mine Waste and ML/ARD Management Plan..............ccccccooovviiiiiiiniiiinn, 24-66

2491 PUIPOSE....cuiiiiiiiiictceec et 24-66
24911 OVEIVIEW ..ottt 24-66
24.9.1.2 Structure and PUIPOSE.......cccoccrieerreeinierirnicineeeneeneceee e, 24-68

24.9.2 Performance ODbJECtiVES........cccccciviririeiiiiiiiiiiiiciectnee e 24-69
24921 Material Characteristics ...........cccoeevvviririiiiiiiiicnccces 24-70
24.9.2.2 Design of Disposal Facilities..........c.ccoceeoiiuiiiiinnnnnininicae. 24-77

24.9.3 Environmental Protection Measures.............ccccovuviiiiiinnniiiciiicnes 24-82
24931 Waste Rock and Low-grade Ore........ccoouvueuiuiivininniiccininnnen 24-83
24932 TailiNgS ....cccuiiiiiiiiiiiciii s 24-90
24933 Overburden.........cccocociiiiiiiiiiiiiiiii 24-91
24934 Quarry ROCK......cooooiiiiiiiiiciiiicccc s 24-92
24.93.5 Pit Walls ..o 24-92

2494 MONItOTING ...coovviviviiiiiiiiiiii 24-92
24941 Physical Conditions..........cccccceieirieieieiciiinininiiieccieeeeeeeeeee 24-92
24942 Geochemistry and Water Quality..........ccococeciciiinnnicciiiinnninnee 24-94
24943 Work Planning and Schedule.............ccccooiiiiiiniie. 24-95

2495 RePOItING....cccoiiiiiiiiiiiiiiiiiiii 24-96
24951 REPOILS....iciiiiiiiiiiciiicccete e 24-96
249.5.2 Reporting Responsibilities............ccccccocoiiniiiiiiiniiiie 24-96

2410 Noise Management Plan............cccocoociiiiiiiiiiiinccces 24-97
24.T0.T PUIPOSE....uiniiiiiieiiiiciicteetcte ettt 24-97
24.10.2 Performance ObJECtiVES........cccccoiviririiiiiciiiiniiiieiectereeeeeeeee e 24-97
24.10.3 Environmental Protection Measures for NOise...........cccoeuviiiicccccinnnnnne. 24-98
24.10.4 MONILOTING ...oouvviniieiiiiciiecccte ettt 24-99

2410.4.1 Noise Monitoring Program...........c.cecccveenivecinieinnccneencneennen, 24-100
24.10.4.2 Work Planning.........ccccccvviiiiiiiinininiiiiiccccecccns 24-101

HARPER CREEK MINING CORPORATION Table of Contents | 45



APPLICATION FOR AN ENVIRONMENTAL ASSESSMENT CERTIFICATE / ENVIRONMENTAL IMPACT STATEMENT

24.10.4.3 Record Keeping.........ccccovuviiuiuiiiiiniiiiiiiiiiiiicccccccces

24.10.4.4 QA/QC ...

2410.4.5 Adaptive Management............ccoeueueueueinininiiienccnininnieeeeeeenene

24.10.5 RePOItiNg......cccovvivviiiiiiiiiiiiiiiiii s

2411 Sediment and Erosion Control Plan............cccoviiiiiiiniiiiiiiiccce,
24111 PULPOSE...iiiiiiiiiicetcttete ettt e
24.11.2 Performance ODbJECHIVES..........ccccouviriiiiiiiiiicicieicieicieiseccccee s

24.11.3 Environmental Protection Measures.........coccccveveeerueeneererenieineecneneeneenenens
24.11.3.1 General .......ccccccueiriiiiiiiiiiiiiiic s
24.11.3.2 CONSIUCHON .....cvviiiiiniiiiicec s
24.11.3.3 OPeration .......cccecevuerueieuirieieieirteeeeee ettt

24114 MONILOTING ...voeviiiiiiiieiiirictece e
2411.4.1 Work Planning and Schedule............cccooviiiinnniiiiinnnen

24.11.5 RePOItiNg......cccvvivviiviiiiiiiiiiiiir e

2412  Selenium Management Plan ..........c.cccoiiiiiiininiiiciiccccceeeee e

24.12.1 INtrodUCHON .....cocuiiiiiiiiic s

24.12.2 PUIPOSE ..ottt sttt ettt e et ae et e e eneas

24.12.3 Legislation and Standards ...
24.12.3.1 Policy and Guidelines............ccccouvueieuiuicininniiieiciininneccieeen

24.12.4 Baseline StUAIES.......c.ccevveerrueirieiinirieiictceeetnterte ettt saene
240247 WA ..o
24.12.4.2 Sediment.........cccccouvviiiiiiiiiiiii s
2412.4.3 Periphyton and Benthic Invertebrates ...........ccocoeeeicinnnnnnne.
24.12.4.4 FiSH...ooiiiiiiiiiiiiiicccc s
24.12.4.5 Birds.....ccooiiiiiiiiiiiiii s

24.12.5 Predictive Studies...........ccccvviiviiiiiiiiiiiic s
24.12.5.1 Water Quality Model............cccccooviiiiiiiiiiiiicccce
24.12.5.2 Bioaccumulation Models........cccocecevreeneinnccineenneneecneeens

24.12.6 Performance ObJeCtiVes........cccccoivirieiiiciiiiririnicicciiineeeccee e

24.12.6.1 Calculation of Potential Environmental Targets based on
Protection of Fish ........c.cccoovviiic e,

24.12.6.2 Calculation of Potential Environmental Targets based on
Protection of Birds ..........cccooeeiiiiininiicce,

24.12.6.3 Preliminary Environmental Targets for Selenium in

Receiving Waters for the Harper Creek Project..........................

24.12.7 Environmental Protection MeEasUTIeS...........oooueviveueeieeeieeieeiieeeeieeeeseseeeesnns
24.12.8 MONILOTING ....ocevveviiiiiiiiiiciecrece e
24.12.9 RePOItiNg......cccvvivviiiiiiiiiiiiiiici s

46 | Table of Contents ERM Rescan | PROJ #0230881 | REV E.1 | JANUARY 2015



TABLE OF CONTENTS

2413 Site Water Management Plan............cccooiiiiiiniiiiiiicccccces 24-132
24131 PULPOSE....uiiiiiiiiiicecete ettt 24-132
24.13.2 Performance ObJeCtiVes........c.cccouvivieiiiciiiiniriieiccciinee e 24-132
24.13.3 Environmental Protection Measures...............ccccocoiviviiiniiiiiiininiiciins 24-133

24.13.3.1 Design Criteria ......cccooeviviiiiviniiiiiiiiiiinscens 24-134
24.13.3.2 Adaptive Management............ccoeueueueueinininiiieccnininnieeeeeeenene 24-137
24.13.4 MONItOTING ...coovviiiviiiiiiiiiiiiiii s 24-138
24.13.4.1 Work Planning and Schedule............cccocooiiiiniiinn. 24-139
24.13.5 REPOIHING.....oomiuiiiiiiiiiiiciiccctee et 24-139

2414 Soil Salvage and Storage Plan..........ccccoveeieiiinininiiciiinccceceeeeeee 24-140
24141 PUIPOSE...eeeiiiieieietetceeester ettt ettt 24-140
24.14.2 Performance ObJEeCtiVeS........cccccouvirieiiicuiiiniriicicceirieee e 24-141
24.14.3 Environmental Protection Measures.............cccccoeovuiuiiiinininnninninncnns 24-141

24.14.3.1 Design Criteria ......ccccooiiviiiiiininiiiniiiiniiccens 24-141
24.14.3.2 CONSIUCHON ...t 24-143
24.14.3.3 OPETrations........ccvueuiviruieirieiiirieiiciiee ettt 24-143
24.14.3.4 ClOSUTE.......cocuiiiiiiiiiiiccci s 24-143
24.14.3.5 PoSt-ClOSUTE.........cccueuiuiiiiiiiicicciii s 24-144
24144 MONILOTING .....oevvieiiiiiiieiiitcicctrc e 24-144
24.14.4.1 Work Planning and Schedule............cccccocoiiiiiniin. 24-144
24.14.5 RePOItiNg......cccovvivviiiiiiiiiiiiiiiii s 24-145

2415 Spill Prevention and Response Plan ..., 24-145
24151 PULPOSE....uiiiiiiiiiicitecetee ettt 24-145
24.15.2 Performance ODJECHIVES..........cccouviiiiiuiiiiiicicicicicieiee s 24-145
24.15.3 Environmental Protection Measures.............cccccocviiuiuiininiininninnnncnnns 24-146

24.15.3.1 Spill Prevention ... 24-146
24.15.3.2 Risk AsseSSMeNnt..........cccccvuvuiiiuiiiiiiniiiiiiicii s 24-147
24.15.3.3 Materials-specific ACHONS.......cccouvveueueuerininirieicicerinireeeeecceeeeenee 24-148
24.15.3.4 Spill Emergency Response...........cccccoceeeniverieucecininininienecininnenenens 24-149
24.15.4 MONItOTING ...coovviviviiiiiiiiiiiiii s 24-153
24.15.4.1 Work Planning and Schedule.............cccocooiiiinniin. 24-153
24.15.5 REPOIHING.....ooviuiiiiiiiiiiiiiicicctee e 24-154
2415.5.1 RePOILS....ioiimiiiiiiiciiiiciecctctee s 24-154
24.15.5.2 Reporting Responsibilities............ccccccceeiiiiiiiiiiiiiiie 24-154

2416 Traffic and Access Management Plan............ccooeiiiiinniiiiiinnnccieeee 24-155
24.16. 1T PUIPOSE....oiiiiiiiiiiiciiecteee et 24-155
24.16.2 Performance ODJECHIVES..........ccccouviiiiiiiiicicieicicieieeiesereccecce s 24-155

HARPER CREEK MINING CORPORATION Table of Contents | 47



APPLICATION FOR AN ENVIRONMENTAL ASSESSMENT CERTIFICATE / ENVIRONMENTAL IMPACT STATEMENT

24.16.3 Environmental Protection Measures..............ccccoouviiiiiinniniiincnnnns
24.16.3.1 Design Criteria .......ccocovviininiiniiniiiiiiiecnes
24.16.3.2 CONSIUCHON ....ocuvviiiiiiiiiiiccc e
24.16.3.3 OPEration ........cccecevueirieiiniriiinieiiinieineieeet e
24.16.3.4 ClOSUTE.....c.cuiuiiiiiiiiccc s
24.16.3.5 Post-ClosUre........ccooueuiuiuiiiiiiniiciciiicicccas

24.16.4 MONItOTING ...cooviviviiiiiiiiiiiiii s
24.16.4.1 Work Planning and Schedule............ccccooniiiinninn

24.16.5 RePOItING......cviiriiiiiiiiiciicciictc e
24.16.5.1 RePOILS....ccoriiiiiiiiiiiciciriciecerceee e
24.16.5.2 Reporting Responsibilities............ccccccoecivinniccccininnicccnne.

2417 Vegetation Management Plan............ccccooiiiiiiiiiiiicccce

24171 PULPOSE...eiiiiiieieieeteecteertete ettt

24.17.2 Performance ObJECHIVES..........ccoouviiiiuiciiicieiciciciirirrrecccceeeeees
24.17.2.1 Regulatory requirements ............c.oceeeueerineeieueuecinnnruenenenenes

24.17.3 Environmental Management Measures.............cccoceeueueerinnieeeuccinnnnnns
24.17.3.1 Impact AVOIidance.........cccoeueueueuicinirinieieieeirieieccceeeeeaes
24.17.3.2 Impact Reduction and Technical Mitigation.........................
24.17.3.3 Additional SUrveys........cccccoeiiiiviiiniiiciiiiiiicccc

24.17.4 MONILOTING ...oouvviiiiiiiiiciiceccce s

24.17.5 REPOIHING.....ooviiiiiiiiiiiiiiccrtetcc et

2418 Waste Management Plan ..........cocococciininiiiiiiininiiiccciccceeee s

24081 PUIPOSE ...ttt

24.18.2 Performance ObJECIVES...........cocoviiiiuiuciiicieiiicicieririnereeeccccee s

24.18.3 Environmental Protection Measures.............cccccvviniiiiiinniiiiccinnnn.
24.18.3.1 Waste Reduction, Reuse, Recycling, and Recovery..............
24.18.3.2 Waste TYPeS....ccccvuiviriiniriiiiciiicieteereeeee e
24.18.3.3 Waste Collection and Management Facilities.......................
24.18.3.4 Procedures for Managing Specific Waste.............ccccccceueneee.
24.18.3.5 Hazardous Waste...........ccccccururiiinininiiiiiniiiicccies
24.18.3.6 Non-hazardous Waste............cccccvuviriiiiiiinniniiiiciccce
24.18.3.7 Transporting Waste .........cccoeevvvueinieinincineicncneieeenes
24.18.3.8 Closure and Decommissioning............ccceeueueveueerinenieuencnennnes

24.18.4 MONILOTING ...coouvveiiiiiiiiciicecce e s
24.18.4.1 Work Planning and Schedule............ccccooiiiiiinnnn

24.18.5 RePOItiNg......ccevvviiviiiiiiiiiiiiiiiniii s
24.18.5.1 REPOIES...ccuiriiiiiiiieieiieeceeerteeeee et
24.18.5.2 Reporting Responsibilities............ccccccoeeeinnicciinnnicccne.

48 | Table of Contents ERM Rescan | PROJ #0230881 | REV E.1 | JANUARY 2015



TABLE OF CONTENTS

2419 Wildlife Management Plan..........ccccccooviiiiiiiiiiciecercccee s 24-178
24.19.1 PUIPOSE ..ottt ettt 24-178
24.19.1.1 Regulatory Requirements............ccccccceeinininieiecinininineccinnnnen 24-178

24.19.2 Performance ObJECtiVeS........ccccouvirieiiicuiiiiririniciciciiieeeeeeee e 24-179

24.19.3 Environmental Management Measures.............ccccccvueueueueeininininueueeenennnnns 24-179
24.19.3.1 General Environmental Protection Measures.........c..c.cccoeueuenee. 24-180

24.19.3.2 Specific Wildlife Protection Measures............cccoeueueueecrenenenuenenee 24-181

24.19.4 MONItOTING ...coovviiiviiiiiiiiiiiiic s 24-182

24.19.5 RePOIHING.....ooviiiiiiiiiiiiiiricicc et 24-183
REfEIENCES.......oiiiiiiiic 24-184

Part F. Federal Requirements

25.

26.

Capacity of Renewable RESOUICES ...........cccuciririiiiiiiiiiiiicccce e 25-1
251 INETOAUCHON. c.ctetiiriciiietcccct ettt ettt ettt 25-1
252 Methodology ......ccocuiiiiiiiiiiiiiii s 25-1
25.2.1 Spatial and Temporal Boundaries .......c..c.cocoeeevemerncrinnccneninecsneineeneennenes 25-2
25211 Spatial Boundaries ..........c.cooeueueiininininiciciinieece e 25-2

25212 Temporal Boundaries............cccccccvvnieeiciinininieieecineeeceeeens 25-2

25.2.2 Identification of Renewable Resources...........ccccovueueiivinniniicccinnnicecae. 25-2
25221 Scoping of Renewable Resources..............cccccocucucucieinininininininininenans 25-3

25.2.2.2 Analyzing Renewable Resources............c.ccccccciiiininniiiiinninnnne. 25-3

25.2.2.3 Renewable Resources Selected for Assessment............c.coceveueuenenee 25-6

253  Current and Future Uses of Renewable Resources............cccccccouvuviviieiininnncccccnnnnns 25-6
25.3.1 Aboriginal Resource Use..........c.ccovuriiieiiuiinininiiieieeiinineeciceeeeeeveeenenenen 25-6

25.3.2 Commercial and Non-commercial Resource Use..........cccocoeucueicinnnincnccncne. 25-7

254  Assessment of Effects on Renewable ReSOUICES .........cvueueueuiirininieicecienininieieciceees 25-8
2541 AT QUALILY .o 25-8

25.4.2 Fish and Fish Habitat..........cccoecneinncinieicnciecnereceneeneceseeeeenenes 259
25.4.21 Changes in Water Quality.........ccocoeiiiiininnniiiiinncccce 25-9

25.4.2.2 Changes in Water Quantity ..........c.ccccceceeirivirieceininnnccccinenen 25-9

25.4.2.3 Mitigation Measures............ccccvueviniriicinicinicricincineineeneeeeaeas 25-10

25.5  CONCIUSION c.etiiiitcitrieietrtc ettt ettt ettt ettt st b et ne b naenes 25-10
REFEIEIICES. ...ttt ettt ettt bttt aes 25-12
Environmental Effects of Accidents and Malfunctions..............ccceccceviinininieicicininnneccienens 26-1
26.1  INtTOAUCHON. ..ottt ettt sttt 26-1
20.2  SCOPE...eiiieeeeieetee ettt sttt 26-1
26.2.1 Project Description........ccocoeciviiiininiiiiniciniiiinicieincece s 26-1

26.2.2 Application Information Requirements............cccoceueuciiiinnnicccnnnnicccne. 26-2

HARPER CREEK MINING CORPORATION Table of Contents | 49



APPLICATION FOR AN ENVIRONMENTAL ASSESSMENT CERTIFICATE / ENVIRONMENTAL IMPACT STATEMENT

26.3

26.4

26.5

MethodOIOZY ..o 26-2
26.3.1 Selection of Potential Accidents and Malfunctions............ccccccceeeerereeucececcnne. 26-4
26.3.1.1 Identification of Potential Accidents and Malfunctions................ 26-4
26.3.1.2 Assessment of Potential Accidents and Malfunctions................... 26-4
26.3.1.3 Categorization of Potential Accidents and Malfunctions.............. 26-4
26.3.14 Development of Worst-case Scenarios of Potential Accidents
and Malfunctions...........cccceviiiiiiiiiice 26-5
26.3.2  Effects ASSESSIMENLt.........cccccuviiiiiiiiiiiiiicc s 26-7
26.3.2.1 Screening and Analyzing Effects from Potential Accidents
and Malfunctions...........cccccevviiiiiiiiice 26-7
26.3.2.2 Mitigation Measures..........c.ccccouvueirieiininiiinieinineineiecenee e 26-8
26.3.2.3 Potential Effects.......c.cccccovririeiiiciiirinneiciccceneneeeccesse s 26-8
26.3.2.4 RisSk ASSESSIMENL.....cceeveirieriririeiriciiieieerietnteteestet et eeen 26-8
SPIlLS ANA LEAKS ..ottt 26-11
26.4.1 Scenario 1: Fuel Spill on Land ..o 26-11
26.4.1.1 Low-risk Effects.......cccccciiiviiiiiiiiiiiniccciieccceccees 26-13
26.4.1.2 Mitigation Measures...........cocccvueinirieinieiininccinieineneceeeene, 26-13
26.4.1.3 Potential Effects.......ccccovvrriiieeiinininincicccrnecceenseeeeccees 26-15
26414 RiSK ASSESSIMENL .....ccerueuiriiriirierenirieirieieeretrteitse ettt 26-17
26.4.2 Scenario 2: Fuel Spill in Water..........ccccccvviviiiiiiiiiniiccciceccceeeces 26-17
26.4.21 Low-risk Effects.......cccccciviiiiiciiiinccciieccccecccees 26-17
26.4.2.2 Mitigation Measures...........cocccvueivinieinieiininccinieineeneceeesne, 26-18
26.4.2.3 Potential Effects.......c.cccovmimiriiiceiininininccccinneecceesreeeeccees 26-18
26.4.24 RiSK ASSESSIMENL .....cerueuiriiuiirieieririeirieieeietreetsee et 26-21
26.4.3 Scenario 3: Spill of Hazardous Substances on Land ..........c.cccccevvieueucnccnne. 26-21
26.4.31 Low-risk Effects.......cccccciviviniiiiiiiiiicccciccccececees 26-22
26.4.3.2 Mitigation Measures...........cocccevueuivinieinieiininiiinieineneceeeeene, 26-22
26.4.3.3 Potential Effects............ccccovviiiiiiiiiiiiiii 26-24
26.4.3.4 RisSk ASSESSIMENL.....ccerveuirirriirreiiririeirieieeretreetsee et 26-26
26.4.4 Scenario 4: Spill of Hazardous Substances in Water..........c.cccccovvveueucuccnne. 26-26
26441 Low-risk EffectS.....ccciininniniciciiiniccccnerc s 26-26
26.4.4.2 Mitigation Measures...........cocccveininieinicininicineineneceeeene, 26-26
26.4.4.3 Potential Effects...........ccccoviiiiiiiiiiiiiiiiie 26-26
26.4.44 Risk ASSESSMENL.......c.cccciiririiiiiiiiiiiiieiciccct s 26-28
Fires and EXPIOSIONS........cccveuiririeinieeninicineictnictnteiteereeseete ettt et sesesaenenees 26-28
26.5.1 Scenario 1: Fire or EXplosion 0N Site ........cccveeeeneenncnnicenenceenieineeneennenes 26-29
26.5.1.1 LoW-Tisk Effects.....c.cccevivnnirieiciiinccccerreeccees s 26-29
26.5.1.2 Mitigation Measures..........c.cccccevueiniriicinicinieicinicineineseceae 26-29

50 | Table of Contents ERM Rescan | PROJ #0230881 | REV E.1 | JANUARY 2015



27.

TABLE OF CONTENTS

26.5.1.3 Potential Effects.......c.ccccvvmriiieriininininieiccirreeccees s 26-31

26.5.1.4 Risk ASSESSMENL.......c.ccciviriririiiiiiiiiiieicicectee s 26-32

26.5.2 Scenario 2: Fire or Explosion Causing a Wildfire........c.c.cccccccccecinnnicccnne. 26-32
26.5.21 LoW-Tisk EffectS.....c.cciirninirieiciiinirncccctneccee s 26-32

26.5.2.2 Mitigation Measures............ccoveiniininiiiniininiicns 26-33

26.5.2.3 Potential Effects.........cccccvviiiiiiiiiininiiciciiiiecccceecccee 26-34

26.5.24 RiSk ASSESSIMENL .....ccrveuirirriiriereieieirieiieeretreetseereesee e 26-36

26.6  Failure of Sediment and Erosion Control Measures............cccoveveueuecrenninierecnenenenees 26-36
26.6.1 Scenario 1: Failure of Sediment and Erosion Control Measures.................. 26-36
26.6.1.1 Low-risk Effects.......cccccciviviiiiiiciiiiiicccircccc e 26-36

26.6.1.2 Mitigation Measures............cccoveiviiininiiiniiininiiscnns 26-37

26.6.1.3 Potential Effects.........cccccvviiiieiiiiinininiiciiiinecccee e 26-38

26.6.1.4 Risk ASSESSMENL.......c.ccceiririiiiciiiiiiiiecccee s 26-40

26.7  Failure of the TMF Containment Dami.........c.cocoeeueueirinninieicinininniecceneneeeeeeceens 26-40
26.7.1 Scenario 1: Overtopping of Dam..........ccccoviiiiiiiiinininieieciireeecceeeennes 26-41
26.7.1.1 Low-risk Effects.......cccccciviviiiiiiiiiiccccicccceccees 26-44

26.7.1.2 Mitigation Measures............ccoveiviiininiiiniininiinias 26-44

26.7.1.3 Potential Effects.......c.ccccovrriiiciinnninicccrreecccen e 26-48

26.7.1.4 Risk ASSESSMENL......c.ccciiriririiiiiiiiiiriicicccte s 26-51

26.7.2 Scenario 2: Catastrophic Failure of TMF Dam .........cccccovveeuccoinnnnenccaenes 26-51
26.7.21 Mitigation Measures............cccoviiviviiniiiniiininiinns 26-52

26.7.2.2 Residual Effects ... 26-52

26.7.2.3 Risk ASSESSMENL......c.ccceciririiiiiciiiiiiieicccc s 26-56

26.8  SUIMIMAIY...coiiiiiiiiiiiiiiiiic bbb ens 26-56
REfEIENCES.......oiiiiiiiicicic s 26-58
Effects of the Environment on the Project............ccccccoiiiiiiiiiiinnniciinnecccceeeeeee 27-1
271 INETOAUCHON. ...ttt 27-1
272 Climate and Meteorology ..o 27-1
2721 CHIMAE. ..ottt 27-1
27211 Regional Clmate........ccccceiririeiiicuiiiiricicccieeeeeee s 27-2

27.2.1.2 Local CHIMALE.....ccoeiriereirieinieicinccietcerieeteereestee et 27-2

27.21.3 Regional Climatic Patterns ...........coccccccceeirniiiccininniniecccinnee 27-3

27.2.2  Alr TEMPETALUTE......c.oovviiiiiiiiciiiiciicee et 27-4
27221 Typical Air Temperature ..........ccccoceeiiiiiiiiiniiiiiiinccccce 27-4

27.2.2.2 Extreme Air Temperature.........cccccevevevecininenennineeeeeeneeeeenes 27-4

27.2.2.3 Freeze-Thaw Cycles........cccoviiiiiinininiiiciciiririeieeeceeeeee s 27-5

27224 Contingency Plans ... 27-7

HARPER CREEK MINING CORPORATION Table of Contents | 51



APPLICATION FOR AN ENVIRONMENTAL ASSESSMENT CERTIFICATE / ENVIRONMENTAL IMPACT STATEMENT

27.2.3 Precipitation.......cccooiirieiiiiiicieecee et e 279
27231 Typical Precipitation...........ccccococoivirininieiciciiniinieieccineeeeeeeens 27-9

27.2.3.2 Extreme Precipitation........cccccooveviniiiiiniciinicinincinieineneceene 27-10

27.2.3.3 Contingency Plans ... 27-13

27.3  Surface Water FIOWS.........c.ccciriniriniiiiiiinireeieic sttt 27-13
27.3.1 Typical Surface Water FIOWS..........cccceuiiiniiiiiciiiiceccne e 27-13
27.3.1.1 Local Hydrology ........cccccoviiiiiiiiiiiiniiiiiininiccccncccs 27-13

27.3.1.2 Regional Hydrology ..........ccocviiiiiiiiiniiiiiiicccce 27-13

27.3.2 Extreme Surface Water FIOWS ..........ccccoeoiiiiiiiiiiiicccccccs 27-15
27321 Contingency Plans ..o 27-19

274 WILAEITES. ... 27-20
27.4.1 Effects on the Project..........occccioiininiiiiiiiiiiiccccieeecceee e 27-20

27.4.2 Mitigation MeEaSUTIes..........ccovuvuiiriiiniiiiiniciicerceee e 27-23
27421 Contingency Plans ... 27-24

275  Geophysical Effects .........ccccociiiriiiiiiiiiiiiicicccticc e 27-24
27.5.1 Baseline Summary/Existing Conditions ...........c.cccecceeieinnieicicccinnincieecnne. 27-24

27.5.2 Landslide Geohazards..........ccccveeeireirinecineinnieneieeeeneeeereese e 27-24
27521 Effects on the Project...........cocoouviiiiicciciniiininiinrsccccceenes 27-25

27.5.22 Mitigation Measures............cccccvueiniruininieiniericinicineieneeseeeeens 27-25

27.5.23 Contingency Plans ... 27-26

27.5.3 Seismic ACHVILY ..o 27-26
27.5.3.1 Effects on the Project...........ccccccevinnivieiciciciinininincccineeecceeens 27-27

27.5.3.2 Mitigation and Contingency Measures............cccoeueueueirireneuennee 27-27

27.6  Climate Change..........cccooiiiiiiiiiiiiii e 27-27
27.6.1 Climate Change Projections for the Project Area ........c.cccoceccueevinnnicucnccnne. 27-27

27.6.2 Project-related Adaptation and Mitigation Measures ............cccoeueueueueucnne. 27-28
27.6.21  Air TemMPEerature........cccoviviirieirinieicieireeeeee e 27-28

27.6.2.2  Precipitation......cccccooevieiieininiiinineeceeeeeee e 27-30

27.6.2.3  Streamflow ........ccccocoviiiiiiiiiiiiiii s 27-30

27624 WINA .o 27-30

27.6.2.5  WILAEATE. ... 27-30

27.6.3 Climate Change Regulatory Context and Adaptation..........cccccoeueucucucunne. 27-31
27.6.3.1 Regulatory Context of Climate Change..........c.cccoeueucicerininnenennee 27-31

27.6.3.2 Climate Change Adaptation and Contingency Planning............ 27-31

REfEIENCES.......oiiiiiiiiiic s 27-33

52 | Table of Contents ERM Rescan | PROJ #0230881 | REV E.1 | JANUARY 2015



TABLE OF CONTENTS

Part G. Summary and Conclusions

28.

Summary and CONCIUSIONS...........cccuiuiiiniiiiiii e 28-1
281 INtroduCHiON.... ..o s 28-1
28.2  Summary of Public Consultation, Issues Raised, and HCMC Response................... 28-2
28.3  Summary of Aboriginal Consultation, Issues Raised, and HCMC Responses......... 28-3
284  Summary of Residual Effects and Mitigation Measures.............ccccoceevcicccucunnnnnne. 28-6
2841  AIr QUALILY ..o 28-6

28.4.2  NOISE ...ocuiuiiiiitcic et 28-18

28.4.3 GroundWater ... 28-18

28.4.4 Hydrology ..o 28-19

28.4.5 Surface Water QUAlity ........ccccociviiiniriiiiiiiiiiicccce e 28-19

28.4.6 Fish, Fish Habitat, and Aquatic Resources...........cccccccceeivinnricccninnncncncnnne. 28-20

28.4.7 Terrestrial ECOSYStEMS.........ccccciiiiiiiiiiiiiiiiiiicccc e 28-21

28.4.8 Wildlife and Wildlife Habitat............cccccoeciiiiiiiiiiicc 28-21

28.4.9  SOCIO-€COMOIMICS ......vviviiiiiiiiitciciie et 28-22

28.4.10 Commercial and Non-commercial Land Use............cccoviiiiiiiinniinnne. 28-22

28.4.11 Visual Quality Assessment............ccccccucueiiiiiiiiiiiiiiiiiiices 28-22

28.4.12 Archaeology and Heritage..........cocvueueueuiiriniiiiiciciiniriciccctnee e 28-23

28.4.13 Human Health...........cccocoooiiiiiiics 28-23
28.4.13.1 Human Health Effects due to Air Quality...........cccccccvurirrnnnnnee. 28-23

28.4.13.2 Human Health Effects due to Drinking Water Quality............... 28-23

28.4.13.3 Human Health Effects due to Country Foods Quality ................ 28-24

28.4.13.4 Human Health Effects due to Noise...........cccccoecucicicinnnnnnnnnne. 28-24

28.4.14 Current Use of Lands and Resources for Traditional Purposes.................. 28-24

28.5  Environmental Management ...........ccccoveueueuiirininiiieieueininiieieeceeeeeee e 28-25
28.5.1 Project Design Considerations............ccccoeueuiuiiiiininiiiiiiiniiiiccceee 28-25

28.5.2 Environmental Management Plans .............ccccooviiiiinniiiie, 28-25

28.5.3 Mitigation MeaSUTIes...........ccoeuiiriiiniiiiiniiiiccrctree e 28-26
28.5.3.1  Air QUAlIty c.c.cueuiiiieiiiii s 28-26

28.5.3.2  NOISE ....cuuiiiiieieiiiciriie s 28-27

28.5.3.3 Groundwater ..........cccovviiiiiiiiiii s 28-28

28.5.3.4 Hydrology ..o 28-28

28.5.3.5 Surface Water QUality .........ccccouvuviiiiiiciiiciciciiinnnreccces 28-28

28.5.3.6 Fish, Fish Habitat, and Aquatic Resources............ccccccccervrurununnece. 28-29

28.5.3.7 Terrestrial ECOSYStEMS.......c.ccceiiririiiciciiiiiiiciccceeeeccee 28-30

28.5.3.8 Wildlife and Wildlife Habitat..........ccccoooeiiiiicccniiinnnne. 28-31

28.5.3.9  S0CIO-ECONOMIUCS .....vvviniiiiiiiciciciii s 28-32

HARPER CREEK MINING CORPORATION Table of Contents | 53



APPLICATION FOR AN ENVIRONMENTAL ASSESSMENT CERTIFICATE / ENVIRONMENTAL IMPACT STATEMENT

28.5.3.10 Commercial and Non-commercial Land Use.........c.ccccccurerueeence.
28.5.3.11 Visual QUality.......ccceceueuiiriniriiiciiiiiiiicccieecceeee s
28.5.3.12 Archaeology and Heritage..........cccoceeueuirinnniiiciininnieccien
28.5.3.13 Human Health..........cccocviiiiiiiiieeeeee e

28.5.3.14 Current Use of Lands and Resources for Traditional

PUIPOSES ...

28.5.4 Follow-up Programs and Adaptive Management .............cccccccevvuvvrucucucucncne.
28541 Groundwater Quality Follow-up Program...........cccccccceeuvueueunneee.

28.5.4.2 Fish and Aquatic Resources Follow-up Programs.......................

28.5.4.3 Terrestrial Ecology Follow-up Programs............ccccccocviinininnnnnne.

28.6  Aboriginal Rights and Related Interests.............ccccccccioininiiiiiiiinnnincicinecccee
28.7  Accidents and Malfunctions...........cccoerrrueieueuiininininieiectnneercicetse et
28.7.1 Accidents and Malfunctions..........ceceeueeririninieueieiinnineieceennee e

28.7.2 Tailings Management Facility ..........cccooviiiiinnniciiicccceceee

28.8  Table of COMMIIMENTS.......c.cciriririiieieiiiiririieicecctr ettt
28.9  CONCIUSIONS .eeveviuerreiirieieieietnteteestetste ettt ettt sttt b ettt st ettt seenesennenes
REfEIENCES........oiiiiiiiiiic

54 | Table of Contents ERM Rescan | PROJ #0230881 | REV E.1 | JANUARY 2015



TABLE OF CONTENTS

LIST OF FIGURES
Figure 1. Harper Creek Project Location ... Executive Summary 2
Figure 2. Project Infrastructure (Year 23).........ccccccceiininnieiecininninieeceeneeeenenene Executive Summary 3
Figure 3. Range Tenures in the Local Study Area..........cccccceecininniiicciinnnicnnee Executive Summary 45
Figure 1.1-1. Harper Creek Project Location Map..........ccccceiriniriniiieiiiininiiicciineeeeceeeseeeveeeeans 1-2
Figure 1.1-2. Project Infrastructure (Year 23) ........ccccccorririiiiinininiiieeciineieeceeee e 1-3
Figure 1.5-1. Access to the Project Site ...........ccccociiiiiiiiiiiiiiii s 1-10
Figure 1.5-2. Project Mineral Claims ...........ccccouviiiiiiiiiiiiiiiiiiiccc s 1-12
Figure 1.6-1. Forest Districts, Forest Development Units and Agricultural Land Reserves.............. 1-18
Figure 1.6-2. Municipalities, Regional Districts and Indian Reserves.............ccccccovvvirniiiiinnnnne 1-19
Figure 2.3-1. Provincial Environmental Assessment Process for the Harper Creek Project................ 2-7

Figure 2.3-2. Federal Comprehensive Study Environmental Assessment Process for the
Harper Creek Project ... s 2-15

Figure 3.5-1. Secwepemc Nation Traditional Territory in Relation to the Project..........c.ccceeueuecece. 3-12

Figure 3.5-2. Historical Divisions within Secwepemc Traditional Territory in Relation to

ERE PLOJEC ...ttt 3-13
Figure 3.5-3. Simpcw First Nation Traditional Territory in Relation to the Project .......................... 3-14
Figure 3.5-4. Neskonlith-Douglas Reserve Claim Area in Relation to the Project.............cccccccueee. 3-15
Figure 3.7-1. Harper Creek Project - Communities in the Regional Area............cccoeviiiiiinininnnnnn. 3-34
Figure 4.4-1. Harper Creek Project: Tailings Management Facility Alternative Locations............... 4-13
Figure 4.4-2. Harper Creek Project: Power Line Route Alternatives............cccccceciiiiiiiiiiinnnnnne. 4-20
Figure 4.4-3. Harper Creek Project: Concentrate Transportation Alternatives............ccccccoeeuiinunnnne. 4-25
Figure 4.4-4. Harper Creek Project: Access Route Alternatives ............cccccccceviviviriecccinnnccciccnnnnen. 4-29
Figure 5.1-1. Project LOCAtION ......cccccuiciiiiiiiiiiiiciiciciceceee et 5-2
Figure 5.1-2. Operations 1 Infrastructure (Year 23).........ccccccecueirririieiinininnieieeiieeeieeiceesieeeeeneeeeas 5-4
Figure 5.2-1. Project Mineral Claims ..........ccccccouviiiiiiiiiiiiiiiiiiic s 5-6
Figure 5.5-1. Regional Geology and Economic Setting.............ccccccoecuiiviniiiiiiiniiiiiiiniiccccce, 5-17
Figure 5.5-2. Soil Geochemistry Plan Map Copper (PPIM) .......cccceueuiivinininiiiiiiiiecccciciccccaes 5-22
Figure 5.5-3. Distribution of AP and NP* for ARD in Waste Rock Samples ............ccccceeeucucicucunnnnes 5-24

HARPER CREEK MINING CORPORATION Table of Contents | 55



APPLICATION FOR AN ENVIRONMENTAL ASSESSMENT CERTIFICATE / ENVIRONMENTAL IMPACT STATEMENT

Figure 5.7-1. Year 3 Development...........ccccccccoiiiiiiiiiiiiiiiiiiiiicic s 5-33
Figure 5.7-2. Rail Load-0ut FACIlItY .......cccccoeoiiiriiiiiiiiiiiiicicciicctee s 5-36
Figure 5.7-3. Project General Arrangement in Year 28 (at Closure)..........cccccoeueueveeininininieccinnennnen 5-47
Figure 5.7-4. Harper Creek POst-CLOSUTE...........c.cccuiiiriniiiiieiiiinieiccctee et 5-49
Figure 5.8-1. Cofferdam Plan and SeCtion..............ccccccuviviriiieiiiinininiiiciiieeecceee s 5-56
Figure 5.8-2. Stage 1 Main Embankment ..............cccccccviiiiiiiiiccc 5-57
Figure 5.8-3. Main Embankment - Final Stage...........ccccccociiiininiiiiiiiccccccccc 5-60
Figure 5.8-4. Project Access ROULE ... 5-62
Figure 5.9-1. Project Area at Maximum Extent of Operations (Year 28)..........cccccccecevnrirucccccinninnenen 5-65
Figure 5.9-2. Pit Shell Model with Pit Design SeCtors............cccouvueueuiiininirieieciireeceeereecveeceaes 5-66
Figure 5.9-3. Process FIOWSIEEL ..........ccoueiiiiiiiiiiiiiiiicciicccccccee et 5-71
Figure 5.9-4. Mine Plant Site Plan..........ccccccccioiiiiiiiiiiiiiccceecceeeeeet e 5-73
Figure 7.4-1. Land Management Unit Mapping - Harper Creek Project Site.............cccccecuviinininnnnnnne. 7-7
Figure 7.4-2. Slope Map - Harper Creek Project Site...........cccocoviiiiiiiniiiiiiiiiiccciccccce 7-13
Figure 7.5-1. Wetlands in the Harper Creek Project Site............ccccccceoiiiniiiiiiininiiiiiiicccce 7-21
Figure 7.6-1. Project General Arrangement in Year 28 (at Closure)...........ccccoeeuiiiiiinniniicciiininnnee. 7-27
Figure 7.6-2. Operations I Infrastructure (Year 23) .........cccccceoirviriiiiiininninieeciieneeecceseeeeeeeeeeeas 7-29
Figure 7.6-3. Crusher Facility Primary Crusher Cross-section...........c.ccceeeeirinninieccinnneecccinn 7-31
Figure 7.6-4. Coarse Ore Stockpile and Reclaim Facility General Arrangement .............cccccceueunnnne 7-35
Figure 7.6-5. Harper Creek Plant Site............ccccoeiiiiiiiiiiiiiiiicc s 7-39
Figure 7.7-1. Harper Creek Post-ClOSUTe............cccccuiiiiiiiiiiiiiiiiiic s 7-47
Figure 8.2-1. Effects Assessment MethodOlOgy ...........ccccccciuiiiiiininininininiiiicccccceecceenas 8-3
Figure 8.4-1. Project Location and INfrastructure..............ccccccoccuiiiiiininiininiiiiiccccceeeeecccenas 8-9

Figure 8.7-1. Location of Past, Present, and Reasonably Foreseeable Future Projects in the

Cumulative Effects ASSeSSMENt ATEQ..........cccccuiuiiriririiiririiiiicceee e 8-23
Figure 8.7-2. Forestry in the Cumulative Effects Assessment Area...........c.cccooevvviiviiicciiiiinnnes 8-29
Figure 8.7-3. Commercial Recreation Tenures in the Cumulative Effects Assessment Area............ 8-31
Figure 8.7-4. Water Licences and Range Tenures in the Cumulative Effects Assessment Area.......8-33

Figure 8.7-5. BC Recreation Sites, Trails, and Private Campgrounds in the Cumulative Effects
ASSESSINENE AT .....oovviiiiiiictcc s 8-35

56 | Table of Contents ERM Rescan | PROJ #0230881 | REV E.1 | JANUARY 2015



TABLE OF CONTENTS

Figure 9.3-1. Spatial Boundaries for Assessment of Air Quality Effects ...........cccccoovviniiviiicccnnns 9-14
Figure 9.4-1. Project and Regional Meteorological Stations............cccceeueueueueirinninieieciininnieeccenns 9-16
Figure 9.4-2. Wind Rose and Wind Speed Frequency Distribution, September 2, 2011 to

May 8, 2014, KPL Station.......cccceeuiuiiriiiiiiiiiiccicceieicieieieiees et 9-18
Figure 9.4-3. Dustfall MONitoring Stations ............cccccceeiriririeieiiiininiiieieecreecceee e 9-21
Figure 9.4-4. Dustfall Results, 2011 t0 2013 .........c.cceeiiiiirinieieiiiiireeeeetre e 9-23
Figure 9.5-1. Model Domain and Receptor Locations............cceueueueuiirinininieciinniniecceeccecaes 9-39
Figure 9.5-2. Predicted Maximum Total 24-hour PM1o Concentrations (Construction) .................... 9-43
Figure 9.5-3. Predicted Maximum Total 24-Hour TSP Concentrations (Operations)......................... 9-46
Figure 9.5-4. Predicted Maximum Total 24-Hour PM1o Concentration (Operations) ........................ 9-48
Figure 9.6-1. Location of Past, Present, and Reasonably Foreseeable Future Projects for the

Cumulative Effects Assessment for Air Quality ..........cccocovviviiiiiiiiiiiiieecces 9-57
Figure 10.3-1. Noise Regional Study Area and Baseline Monitoring Locations ............c.cccccccccunee. 10-11
Figure 10.5-1. Receptor Locations within the Noise Study Area..........cccoceeueueiinnnicccciinnricccees 10-28
Figure 10.5-2. Construction Phase Scenario CON-01 - Construction of Access Road -

Daytime NOise (Ld).......ccoooiuiiiiiiiiiiiiiii s 10-31
Figure 10.5-3. Construction Phase Scenario CON-02 - Construction of Mine Infrastructure -

Daytime NOise (Ld).......ccocoiiiiiiiiiiiiiiiiii s 10-32
Figure 10.5-4. Operations Phase Mining - Daytime Noise (Ld)........ccccocoeueieiininnniiiiiinniccceee 10-34
Figure 10.5-5. Operations Phase: Mining - Nighttime Noise (Ln).......c.ccccccccoevieinnineeiicnnnncccnes 10-35
Figure 10.5-6. Construction and Operations Phases: Blasting LPeak Noise...........cccccccuvuvurueueuiunncne. 10-37
Figure 10.5-7. FTA Noise Criteria - Noise Exposure Increase vs Existing Noise Exposure............ 10-43

Figure 10.6-1. Location of Past, Present, and Reasonably Foreseeable Future Projects for the

Cumulative Effects Assessment for NOISe..........cccceuriiiiiiiiiniiiiiiiiincnas 10-53
Figure 11.3-1. Local Study Area for Groundwater Effects Assessment.............ccccceecuiucuccieinninnnnnes 11-12
Figure 11.3-2. Regional Study Area for Groundwater Effects Assessment ............cccccccccuiucucununnnnne. 11-13
Figure 11.4-1. Meteorology Stations near the Project Site..............ccccoeoiviiiiiiiiininiiiice 11-16
Figure 11.4-2. Climate Normal and Site Weather Station Temperature and Precipitation ............. 11-17
Figure 11.4-3. Stream Gauging Stations near the Project Site...........ccccoveeiiiinnnnciiinnrccceee 11-19
Figure 11.4-4. Streamflow Hydrographs near the Project Site..........ccccccovuiiiiiinnnneiiinnccceee 11-20
Figure 11.4-5. Streamflow Hydrographs near the Project Site..........cccccoviiiiinnnnciiinnccceee 11-21

HARPER CREEK MINING CORPORATION Table of Contents | 57



APPLICATION FOR AN ENVIRONMENTAL ASSESSMENT CERTIFICATE / ENVIRONMENTAL IMPACT STATEMENT

Figure 11.4-6. Streamflow Hydrographs near the Project Site............cccccoeuvivinininiiiciccciiiines 11-22
Figure 11.4-7. Regional Bedrock Geology...........ccccceviriririiiiiiiinininiciciiiinieeccneee s 11-24
Figure 11.4-8. Bedrock Geology Map at the Harper Creek Project Site..........cccccovuvieeicininnncccnne. 11-25
Figure 11.4-9. Schematic of the Geological Evolution of the Project............cccccccvviriiiicininnncccne. 11-28

Figure 11.4-10. Terrestrial Ecosystem Mapping and Terrain Data for Harper Creek Project......... 11-29

Figure 11.4-11. Registered Groundwater Supply Wells in the Regional Study Area....................... 11-31
Figure 11.4-12. Installed Monitoring Wells and Tested Borehole...............c.ccccoviiiiinnnnn 11-33
Figure 11.4-13. Hydraulic Conductivity Measurements Plotted with Respect to Depth

Categorized by Geology along the Test Interval ............cccccoiiiiiiiiiiiie 11-38
Figure 11.4-14. Potentiometric Surface in the Baseline Study Area..........ccccocoviviiiiccccicnninnnes 11-41
Figure 11.4-15. Typical Continuous Water Level Records Obtained from Twinned Wells at

the Project Site: MW11-235 and MW11-23D.........cccccciiviniiiiiiiiiiiiicciicccce 11-44
Figure 11.4-16. Hydrogeological Conceptual Model Block Diagram...........cccceeuriiiiiiinnncnnne. 11-45
Figure 11.4-17. Hydrogeologic Conceptual Model Cross-Section Locations............c.cccceueveueueucucnne. 11-47
Figure 11.4-18. Cross-Section A-A’” Hydrogeologic Conceptual Model...........cccccccceeiininnnccnnne. 11-49
Figure 11.4-19. Cross-Section A-A’” Hydrogeologic Conceptual Model (Inset A; to Ay') ................ 11-51
Figure 11.4-20. Cross-Section B-B” Hydrogeologic Conceptual Model ..........ccccccevueuiicinnnnecnnne. 11-53
Figure 11.4-21. Aquifers in the Local Study Area..........cccoouviiiiiiiiiiiiiiiiiiinccccceceeeas 11-57
Figure 11.4-22. Groundwater Recharge and Discharge..............ccccocoiviviiiiiinnniiiiiicce 11-59
Figure 11.4-23. Piper Plot of Major Ion Chemistry in Sampled Groundwater .............ccccccccucucunnene. 11-70
Figure 11.5-1. Layout of the Tailings Management Facility and Main Embankment at End

Of OPEIAIONS......c..veimiiiietcicitiie ettt ettt ettt bttt s be ettt senene 11-83
Figure 11.5-2. Typical Cross-sections of Tailings Management Facility Embankments................... 11-85

Figure 11.5-3. Simulated Groundwater Head Contours, Flow Directions and Catchment
Basins: Baseline, End of Operations, and Post-Closure Conditions...........c.ccceeevevevecrennnnee 11-89

Figure 11.5-4. Predicted Capture Zone and Drawdown Cone Associated with the Open Pit
at ENd Of OPEIations .........c.cucueuiiririeieieiiiininieieeie ettt ettt 11-91

Figure 11.5-5. Predicted Capture Zone Flow Particle-tracking Pathlines Associated with
Open Pit Dewatering at End of Operations.............cccciiiiiieiciiiniininccccceeeeaes 11-92

Figure 11.5-6. Predicted Flow Particle-tracking Pathlines Associated with the Pit Lake during
POSt-CLOSUTE.......oiiiiiicicicicicicieie ettt 11-93

58 | Table of Contents ERM Rescan | PROJ #0230881 | REV E.1 | JANUARY 2015



TABLE OF CONTENTS

Figure 11.5-7. Predicted Reverse Flow Particle-tracking Pathlines for Existing Groundwater
Supply Wells Downgradient of the Pit Lake at Post-Closure..............cccoeueueiiicccucinninnnnne. 11-94

Figure 11.5-8. Predicted Flow Particle-tracking Pathlines of Seepage from the Non-PAG
Waste Rock Stockpile at End of Operations and Post-Closure.............cccccccoeeininininieiccinnnnnee 11-97

Figure 11.5-9. Predicted Flow Particle-tracking Pathlines of Seepage from the PAG
Low-grade Ore Stockpile at Operations.............coeeueueiiriririeieieinininieieecieeeeeeeeeene e 11-98

Figure 11.5-10. Predicted Flow Particle-tracking Pathlines of Seepage from the Non-PAG
Low-grade Ore Stockpile at Operations............ccoeeueueuiiriririeieieinininieieecieeeeeeeee e 11-99

Figure 11.5-11. Predicted Flow Particle-tracking Pathlines of Seepage from the Tailings
Management Facility and PAG Waste Rock Stockpile at End of Operations and

POSt-CLOSUTE........ooiiuiiiiiciii et 11-103
Figure 12-1. Project Location and Surrounding Watersheds............cccccccceivininniiiiinnnniccien 12-2
Figure 12.3-1. Project Site, and Local and Regional Study Areas for Hydrology Effects

ASSESSIMENE ...ttt 12-11
Figure 12.4-1. Sub-watersheds within the Local and Regional Study Areas...........cccccccovvviviruiunnnncne. 12-14
Figure 12.4-2. Hypsometric Curves for Sub-watersheds within the Local Study Area................... 12-16

Figure 12.4-3. Pre-mine Monthly Distribution of Annual Runoff at Hydrology Assessment
Nodes within the Local and Regional Study Area ...........ccccccoviviviiiiiiiinniiiicicineeccene 12-24

Figure 12.5-1. Monthly Flows at Hydrology Assessment Node 1 (Harper Creek at the
WSC 08LBO76 Station) .......ccucvieiueiiiiiieiicicie ettt 12-39

Figure 12.5-2. Monthly Flows at Hydrology Assessment Node 2 (Harper Creek Above
T-Creek ConflUENCE) .........c.cucuiuiiiiiciciiece et 12-40

Figure 12.5-3. Monthly Flows at Hydrology Assessment Node 3 (T-Creek at Harper Creek
CONIIUETICE) ...ttt 12-41

Figure 12.5-4. Monthly Flows at Hydrology Assessment Node 4 (T-Creek Upstream of
Harper Creek CONfIUENCE) ........coouvucuiuiiiiiiiiiiiiiiciccct e 12-42

Figure 12.5-5. Monthly Flows at Hydrology Assessment Node 5 (P-Creek at Harper Creek
CONEIUCTICE) ...ttt st 12-43

Figure 12.5-6. Monthly Flows at Hydrology Assessment Node 6 (Jones Creek Above North
Thompson River CONfIUENCE).........c.cccciviiiiiiiiiiiiicicccte e 12-44

Figure 12.5-7. Monthly Flows at Hydrology Assessment Node 7 (Baker Creek at North
Thompson River CONfIUENCE).........c.cccciiiiiiiiiiiiiiriiciccctee e 12-45

Figure 12.5-8. Monthly Flows at Hydrology Assessment Node 8 (Harper Creek Below
P-Creek CONfIUENCE) ....c.oveveveiiiiirieiciciceeteeiecc ettt bttt 12-46

HARPER CREEK MINING CORPORATION Table of Contents | 59



APPLICATION FOR AN ENVIRONMENTAL ASSESSMENT CERTIFICATE / ENVIRONMENTAL IMPACT STATEMENT

Figure 12.5-9. Monthly Flows at Hydrology Assessment Node 9 (Harper Creek Below
T-Creek CONfIUENICE) .......oveveveeiiiiiieiciccctreeec ettt ettt 12-47

Figure 12.5-10. Monthly Flows at Hydrology Assessment Node 10 (Harper Creek at Barriere
RIVET CONFIUEIICE).......uiuiiiiiiiiiiitciciccc ettt e 12-48

Figure 12.5-11. Monthly Flows at Hydrology Assessment Node 11 (Barriere River below
Sprague Creek WSC 08LB06I)........c.cciiriririeiiiiiiniicieieietiee et 12-49

Figure 12.5-12. Monthly Flows at Hydrology Assessment Node 12 (Barriere River at the
Mouth WSC 08LB020)........c.corueiiiirieiicieieiccie it 12-50

Figure 12.5-13. Monthly Flows at Hydrology Assessment Node 13 (North Thompson River at
Birch Island WSC 08LBOAY) .....c.coueuetrieirieieieietrieietrietseeie ettt ettt ettt sttt ebe s 12-51

Figure 12.6-1. Location of Past, Present, and Reasonably Foreseeable Future Projects for the
Cumulative Effects ASSeSSMEeNLt ............cccooviuiiiiiiiiiiiccc e 12-63

Figure 13.3-1. Project Site, Local, and Regional Study Areas for the Surface Water Quality

Effects ASS@SSIMENt .........c.ooviiiiiiiice s 13-12
Figure 13.4-1. Project Location and Surrounding Watersheds............ccccccoeiiiiinniiiinnicnn. 13-13
Figure 13.4-2. Surface Water Quality Sampling Locations, 2007 t0 2014 ...........cccceeeieccrcrcrcicunnnnnes 13-16
Figure 13.5-1. Surface Water Quality Effects Assessment Model Nodes...........ccccceoeiccicninnnnne. 13-44
Figure 13.5-2. Screening Process for Selection of Contaminants of Potential Concern (COPC)

for Surface Water Quality Assessment, Harper Creek Project...........cccooueiiiiccccicnninnnnnes 13-46
Figure 13.6-1. Location of Past, Present, and Reasonably Foreseeable Future Projects for the

Cumulative Effects ASSeSSMENLt ...........ccccviiiiiiiiiiiiii e 13-81
Figure 13.6-2. Forestry in the Cumulative Effects Assessment Area...........cccooeeviiiccccrccininnennnes 13-83
Figure 13.6-3. Commercial Recreation Tenures in the Cumulative Effects Assessment Area......... 13-85

Figure 13.6-4. Water Licences and Range Tenures in the Cumulative Effects Assessment Area ....13-87

Figure 13.6-5. BC Recreation Sites, Trails, and Private Campgrounds in the Cumulative

Effects ASSESSIMENT ATEA........c.ccccuiuiiiiiiiiiiiiiccccicc et e 13-89
Figure 14.1-1. Project LOCAtION .......ccceiviiiiiiiiiiiiiciniciieerec et 14-2
Figure 14.1-2. Project Location and Infrastructure............ccccccovviiiiiiininininiiccininecccceeccecae 14-3
Figure 14.3-1. Regional and Local Study Areas for Fish, Fish Habitat, and Aquatic Resources

Effects ASSESSIMENL .........cccciuiiiiiiiiiiiiicc s 14-14
Figure 14.4-1. Baseline Fish Community Sampling Sites, 2008 to 2013 ..........cccccevvvrieeivinnnneccnne. 14-18
Figure 14.4-2. Baseline Fish Habitat Survey Sites, 2008 t0 2014 ..........cccccouiiiiiiiniiiiiiiiiccces 14-20
Figure 14.4-3. Aquatic Resource Sampling Locations, 2011 t0 2013 ...........ccccccvviiiiiiiiiiiniiiiinne, 14-22

60 | Table of Contents ERM Rescan | PROJ #0230881 | REV E.1 | JANUARY 2015



TABLE OF CONTENTS

Figure 14.4-4. Spatial Distribution of Fish-Bearing Reaches and Barriers to Fish Migration in

Figure 14.5-1. Comparison of Standard Setting Instream Flow Thresholds at Node 8 (Harper
Creek Below P Creek Confluence) during Different Phases of the Project........................... 14-68

Figure 14.5-2. Comparison of Standard Setting Instream Flow Thresholds at Node 9 (Harper
Creek below T Creek Confluence) during Different Phases of the Project.............c.......... 14-71

Figure 14.5-3. Comparison of Standard Setting Instream Flow Thresholds at Node 1 (Lower
Harper Creek at the mouth) during Different Phases of the Project..........c.ccccceeuvueeicinnnee 14-74

Figure 14.5-4. Comparison of Standard Setting Instream Flow Thresholds at Node 3 (T Creek
at Harper Creek Confluence) during Different Phases of the Project...........cccccccecevurnnnnnn. 14-78

Figure 14.5-5. Comparison of Standard Setting Instream Flow Thresholds at Node 5 (P Creek
at Harper Creek Confluence) during Different Phases of the Project...........cccccccccvuvnnnnnne. 14-80

Figure 14.5-6. Comparison of Standard Setting Instream Flow Thresholds at Node 7 (Baker
Creek at North Thompson River Confluence) during Different Phases of the Project ....... 14-83

Figure 14.5-7. Comparison of Standard Setting Instream Flow Thresholds at Node 6 (Jones
Creek Above North Thompson River Confluence) during Different Phases of the Project....14-86

Figure 14.5-8. Surface Water Quality Modelling NoOdes............cccceueirinniniieiiinnnecccreeecceees 14-88

Figure 14.6-1. Location of Past, Present, and Reasonably Foreseeable Future Projects for the
Assessment of Cumulative Effects on Fish, Fish Habitat, and Aquatic Resources............ 14-162

Figure 14.6-2. Forestry in the Fish, Fish Habitat, and Aquatic Resources Cumulative Effects
ASSESSIMENT ATCA. .....eeveieitctetetcie et 14-165

Figure 14.6-3. Commercial Recreation Tenures in the Fish, Fish Habitat, and Aquatic
Resources Cumulative Effects Assessment Area. .........ccccocviuiiiiiiiiniiiinninicccccceenens 14-166

Figure 14.6-4. Water Licenses and Range Tenures in the Fish, Fish Habitat, and Aquatic
Resources Cumulative Effects Assessment Area. .........ccocueeiininiiieiccininineieccceeeeenene 14-167

Figure 14.6-5. BC Recreation Sites, Trails, and Private Campgrounds in the Cumulative
Effects Assessment Area in the Fish, Fish Habitat, and Aquatic Resources Cumulative

Effects ASSESSIMENT ATE........c.ccccuiuiuiiiiiiiiiiiiccceie e 14-168
Figure 15.3-1. Vegetation Effects Assessment Local Study Area .........c.cccoeeueieinnnicicininnnicnecnes 15-12
Figure 15.3-2. Vegetation Effects Assessment Regional Study Area ..........cccccceevvviriecicninnncnccnne. 15-13
Figure 15.4-1. Biogeoclimatic Variants in the Local Study Area .........cccoceueeiininniniccciinnccccaes 15-15
Figure 15.5-1. Rare Plant Observations.............ccccccccoiiiiiiiiiiiiiniiiiicccees 15-34
Figure 15.5-2. Ecological Communities at Risk - Associated Site Series ............ccccccoceiiiiiininninnne. 15-42
Figure 15.5-3. Wetlands in the LSA ... 15-44

HARPER CREEK MINING CORPORATION Table of Contents | 61



APPLICATION FOR AN ENVIRONMENTAL ASSESSMENT CERTIFICATE / ENVIRONMENTAL IMPACT STATEMENT

Figure 15.5-4. Old-growth Forests and Management Areas.............ccccovuvuiiiiiiininininiiiciiincenes 15-48
Figure 15.6-1. Location of Past, Present, and Reasonably Foreseeable Future Projects for the

Cumulative Effects Assessment for Vegetation...........cccccvviviniiiiccciiiciiininrecccnes 15-58
Figure 15.6-2. Cumulative Logging Disturbance Pre-1960 to Present for Vegetation...................... 15-61
Figure 16.3-1. Wildlife Effects Assessment Local Study Area ..........cccccovvirieciinnninccciicceeee 16-15
Figure 16.3-2. Wildlife Effects Assessment Regional Study Area ..........ccccccceeiinniniciiinnncccaee 16-17
Figure 16.4-1. Current Road Density in the Local Study Area .........cccccvvueiecicinnniccciinnrccceee 16-26
Figure 16.4-2. Western Toad Observations and Habitat Suitability ...........ccccccoviiiiiinnn 16-29
Figure 16.4-3. Grizzly Bear Habitat Suitability Modelling Results - Fall Habitat ............................ 16-34
Figure 16.4-4. Moose Growing Season Security/ Thermal Habitat and Critical Moose

WINEr RANGE ...t 16-36
Figure 16.4-5. Mountain Caribou Late Winter Feeding Habitat...............ccccccoeoininiiinnnnn 16-38

Figure 16.6-1. Olive-sided Flycatcher Habitat Potentially Disturbed due to Continuous
Project Noise during Construction and Operations..............cccoveuiiiiiininiiiiiiiniiccns 16-66

Figure 16.6-2. Northern Goshawk Habitat Potentially Disturbed due to Noise during
Construction, Operations, and Blasting.............cccccccviiiiiininniiciiecceeeeeeeaes 16-71

Figure 16.8-1. Location of Past, Present and Reasonably Foreseeable Future Projects for the
Cumulative Effects Assessment for Wildlife..............cccooooiiiiii 16-96

Figure 16.8-2. Cumulative Logging Disturbance Pre-1960 to Present in the Regional Study Area....16-98

Figure 17.1-1. Project LOCAtiON ........ccccciviiiiiiiiiiiiiii e 17-2
Figure 17.1-2. Access to Project Site..........coeiviiiiiiniiiiiiiiieccceee e 17-3
Figure 17.3-1. Socio-economic Study Area COMMUNILIES .........c.cueueiririririeuiiiiriieiccceeeecceens 17-15
Figure 17.4-1. Labour Force Experience in the Regional Study Area, 2011 ...........ccccoovvriiinnnnnnne 17-29
Figure 17.4-2. Labour Force Experience in the Local Study Area, 2011 .........cccccovvviiiiiiiinnnnnnnes 17-31
Figure 17.6-1. Cumulative Effects Assessment Scoping Harper Creek Project..........ccccccoccucununnnne. 17-65
Figure 18.3-1. Land Use Local and Regional Study Areas ............cccccceviviviiiniiiiininininiiiciiicaes 18-17
Figure 18.4-1. Private Land in the Regional Study Area ...........ccccccovviiiiiiiiiiiicc 18-22
Figure 18.4-2. Location of Private Land, Agricultural Land Reserves, and Woodlots in the

Local StUAY AT@a ... s 18-23
Figure 18.4-3. Mineral Tenures in the Local Study Area...........cccccoeoiiviiiiiiiiiiiicce 18-24
Figure 18.4-4. Statutory Right of Ways in the Local and Regional Study Area ...........ccccvururunnnnne. 18-25

62 | Table of Contents ERM Rescan | PROJ #0230881 | REV E.1 | JANUARY 2015



TABLE OF CONTENTS

Figure 18.4-5. Forestry Interests in the Regional Study Area ...........cccoviiiiiiiniiiiiiiie 18-27
Figure 18.4-6. Forestry Interests in the Local Study Area ...........ccccccvviviniriciciiinnniicccccccceee 18-28
Figure 18.4-7. Agricultural Land Reserves in the Regional Study Area...........ccccccevvviviiiiiiinnnnne 18-30
Figure 18.4-8. Agricultural Land Reserves in the Local Study Area...........ccccccoovvviiieiicinnnncccne. 18-32
Figure 18.4-9. Range Tenures in the Regional Study Area..........c.ccccouvviiiiiiiinnniiciccccceee 18-33
Figure 18.4-10. Range Tenures in the Local Study Area............cccccooiiiiiiiiiiniiiicccce 18-34
Figure 18.4-11. Water Licences in the Regional Study Area ............cccccouviiiiiinniiiiiice 18-35
Figure 18.4-12. Water Licences in the Local Study Area ..........ccccccciiiiiiiniiiiiiiiiicce, 18-36
Figure 18.4-13. Parks, Protected Areas, and Recreational Sites in the Regional Study Area........... 18-38
Figure 18.4-14. Commercial Recreation Tenures in the Regional Study Area..........ccccccoeuvvrueueucucnce. 18-40
Figure 18.4-15. Snowmobile Cabins and Potential Pullout Areas in the Local Study Area............. 18-44
Figure 18.4-16. Wildlife Management Units in the Regional Study Area............ccccccevvrriiinnnnnn 18-45
Figure 18.4-17. Trapline Tenures in the Regional Study Area..........ccccoviriiiiiiiiiiiiiiicce, 18-47
Figure 18.6-1. Location of Past, Present, and Reasonably Foreseeable Future Projects for the

Cumulative Effects ASSeSSMeNt ............ccccoviuiiiiiiiiiicciccc e 18-65
Figure 19.1-1. Project Location and Infrastructure.............c.ccccoiiiiiiiniiiiininnniccccccccieeees 19-2
Figure 19.3-1. Visual Quality Local and Regional Study Areas ...........cccccceuiiiinvniiiiiiiiiniccnes 19-11
Figure 19.4-1. Provincial Parks and Protected Areas in the Local and Regional Study Areas........ 19-14
Figure 19.4-2. Commercial Recreation Tenures in the Local and Regional Study Areas................. 19-15
Figure 19.4-3. Visual Quality Viewpoint LOCAtioNs ..........c.ccovueuiueueiinininieieiiineeccceneeeeceaes 19-16
Figure 19.6-1. Location of Past, Present, and Reasonably Foreseeable Future Projects for the

Cumulative Effects ASSESSMENL .........cccccciuiuiuiiiiiiiiiiiiii e 19-37
Figure 20.1-1. Project LOCAtION .......ccoeiriiiiiiiiiiiiiciriciietree et 20-2
Figure 20.1-2. Project Location and Infrastructure............c.ccccoveieiiiiiinniniiccininecccceeceecaes 20-3
Figure 20.3-1. Heritage Local and Regional Study Areas............cccccccviviniiiniiiiiiiniiiiccicces 20-13
Figure 20.4-1. Archaeological Impact Assessment Survey Coverage............cccevurirucuiiininininnccnnnns 20-18
Figure 20.6-1. Cumulative Effects Assessment Scoping, Harper Creek Project...........ccccccccucuvunnee. 20-33
Figure 21.3-1. Human Receptor Locations within the Human Health Regional and Local

SHUAY ATAS......ouiiiiiiiiii s 21-18

HARPER CREEK MI

NING CORPORATION Table of Contents | 63



APPLICATION FOR AN ENVIRONMENTAL ASSESSMENT CERTIFICATE / ENVIRONMENTAL IMPACT STATEMENT

Figure 21.4-1. Drinking Water Baseline Study Area and Water Quality Sampling Locations
(2007 10 20T4).....ovieieiiiiiice s 21-31

Figure 21.5-1. Conceptual Model for Potential Human Receptor Exposure to Contaminants
Of Potential CONCOIN.........coiiiiiiiiiiiic e 21-45

Figure 21.6-1. Location of Past, Present and Reasonably Foreseeable Future Projects in the
Cumulative Effects Assessment Area for Human Health ... 21-90

Figure 21.6-2. Forestry in the Human Health Cumulative Effects Assessment Area....................... 21-93

Figure 21.6-3. Commercial Recreation Tenures in the Human Health Cumulative Effects
ASSESSINENE AT@A .....ovivieiiiietct e 21-94

Figure 21.6-4. Water Licences and Range Tenures in the Human Health Cumulative Effects
ASSESSIMENT ATCA ...ttt 21-95

Figure 21.6-5. BC Recreation Sites, Trails, and Private Campgrounds in the Human Health
Cumulative Effects Assessment Area...........ccoovovurieiirieiniiciniiicece e 21-96

Figure 21.6-6. Trapline Tenures in the Human Health Cumulative Effects Assessment Area.......21-97

Figure 22.1-1. Secwepemc Nation Traditional Territory in Relation to the Project............................ 22-2
Figure 22.1-2. Historical Divisions within Secwepemc Traditional Territory in Relation to

the PIOJECt .....oviiiii s 22-3
Figure 22.1-3. Simpcw First Nation Traditional Territory in Relation to the Project.......................... 22-4
Figure 22.1-4. Neskonlith Douglas Reserve Claim Area in Relation to the Project ..............ccc.......... 22-6

Figure 22.2-1. Current Aboriginal Use Local and Regional Study Areas and Indian Reserves......22-21

Figure 22.3-1. Spatial Distribution of Fish-Bearing Reaches.............cccccceeiriiicinnnnicciinnnccceee 22-28
Figure 22.3-2. Important Place Names in the Local Study Area.........cccoeueueueiinnnneciinnrcceees 22-36
Figure 22.5-1. Location of Past, Present and Reasonably Foreseeable Future Projects for

the Current Aboriginal Use Cumulative Effects Assessment..........c.ccoceeucueecinniniccccninnnnne 22-67
Figure 23.1-1. Secwepemc Nation Traditional Territory in Relation to the Project............................ 23-3
Figure 23.1-2. Historical Divisions within the Secwepemc Traditional Territory in Relation to

ERE PLOJEC ...t 23-4
Figure 23.1-3. Simpcw First Nation Traditional Territory and Indian Reserves in Relation to

ERE PLOJEC ...t 23-5
Figure 23.1-4. Neskonlith Douglas Reserve Claim Area in Relation to the Project............................ 23-7
Figure 23.5-1. Important Simpcw First Nation Place Names in the Local Study Areas................... 23-49
Figure 24.8-1. Existing and Proposed Groundwater Monitoring Well Locations ...............cccccc.cu.... 24-63

64 | Table of Contents ERM Rescan | PROJ #0230881 | REV E.1 | JANUARY 2015



TABLE OF CONTENTS

Figure 24.9-1. Waste Rock, Low-grade Ore, Topsoil, and Overburden Stockpile Locations........... 24-67

Figure 24.9-2. NP vs AP for Overburden Samples from the Pit Area and Tailings Footprint Area ....24-74

Figure 24.9-3. NP vs AP for QUarry Samples............ccoeurueueiinininieieueiiineeeiecesieeeiese e senesnas 24-78
Figure 24.9-4. Evaluation of Site-specific NP/ AP Criterion Using Humidity Cell Data................. 24-84
Figure 24.9-5. Relationship between Sulphide Sulphur Content and Average Sulphate

Release from Humidity Cells..........cccccoiririiiiiiiiiiiiiiiiiiecceeeeeee e 24-86
Figure 24.9-6. Calculated Lag Time as a Function of Rock Type Group and NP*/AP.................... 24-87
Figure 24.12-1. Selenium Concentrations in Water and Sediment, Harper Creek Project,

2008 10 2004 ...t 24-113
Figure 24.12-2. Surface Water Quality Effects Assessment Model Nodes...........ccccoeviiiininnnnne 24-119
Figure 24.12-3. Bioaccumulation Models for Selenium in Rainbow Trout and Bull Trout ........... 24-122
Figure 24.12-4. Benthic Invertebrate Bray-Curtis Dendrogram of British Columbia Streams......24-126
Figure 24.13-1. Project INfrastructure...........ccccceuviviiiiiiiiiiiciccceeccce s 24-136
Figure 26.2-1. Project Location and Infrastructure............c.ccccovviiiiininininiciinnecccceeceecae 26-3
Figure 26.7-1. Harper Creek Project: Tailing Management Facility Dam Failure Scenario -

Potentially Affected Waterbodies............ccccoeuviviiiiiiiiiiiiiiiicecce s 26-43

LIST OF TABLES

Table 1. Working Group MemDETS............cccccceiririririiiiiiininieieecteieieeeeee et Preface 2
Table 1. Consultant Contributions.............cccccviiiiiiiiiiiiie, Acknowledgements 1
Table 2. Qualified Professionals............ccccccceuviriiininiiiiiiiiciccceecccas Acknowledgements 3
Table 1. Summary of Benefits to Canadians from the EA Process......................... Executive Summary 7
Table 2. Harper Creek Project Development Schedule............cccccccciiinnnnnnen. Executive Summary 10

Table 3. Project Components Considered in the Alternative Means of
Undertaking the Project............cccocoociiiiiiiiiiiiicccces Executive Summary 15

Table 4. Summary of Risk for the Potential Accidents and Malfunctions........... Executive Summary 54

Table 5. Summary of Residual Effects, Mitigation Measures, and Significance ....Executive Summary 58

Table 1.2-1. Summary of Proponent INformation............ccccccccveiviriiiiiiiininininiiciiicccceseeeceeaes 1-4
Table 1.2-2. Qualified ProfeSSiONals .........cccoeiiviiiiiiiiiiiieeeceeeee ettt ettt et e e st sreesreesreesaeeas 1-5
Table 1.5-1. HCMC Mineral Tenure as of July 2014 ...........cccooiiiiiiiiiiiininneecccceeeenennes 1-13

HARPER CREEK MINING CORPORATION Table of Contents | 65



APPLICATION FOR AN ENVIRONMENTAL ASSESSMENT CERTIFICATE / ENVIRONMENTAL IMPACT STATEMENT

Table 1.8-1. Harper Creek Project Development Schedule..............ccccoiiii 1-24
Table 1.9-1. National Input-Output Multipliers, 2014 ..........cccccoeueiiiirnnniiiieeeeeceeeaes 1-26
Table 1.9-2. Harper Creek Mine Construction Costs (M) .........cccccoeeueueuerereinnnnnnninieeccceeeerenenenns 1-27
Table 1.9-3. Harper Creek Mine Operating Costs ($M) ........cceeveeeeueuereremerirninininininireeeeeeeceesesesenenenns 1-28
Table 1.9-4. Direct Construction Employment and Earnings by Job Category ...........ccccccccvceinununenee. 1-30

Table 1.9-5. Estimated Indirect and Induced Employment and Earnings Impacts,
Construction PRaSe ..o 1-31

Table 1.9-6. Employment Impacts in Top Five Supplier Industries in British Columbia,
Construction Phase ...........coiiiiiiiiicc e 1-32

Table 1.9-7. Regional Employment Impacts in Top Five Supplier Industries in

Thompson-Nicola Areas A, B, P, and O, Construction Phase............cccccoeueuiiiinnnnccinnnnnns 1-33
Table 1.9-8. Direct Operation Employment (Number of Persons) by Job Category and Year.......... 1-35
Table 1.9-9. Earnings by Employment Category, Operations Phase ............c.ccccccoeoviviiiiiiinnnnnnn. 1-37
Table 1.9-10. Estimated Indirect and Induced Employment and Earnings Impacts,

OPperations PRase. ...ttt 1-37
Table 1.9-11. Employment Impacts in Top Five Supplier Industries in British Columbia,

OPperations PRase. ...ttt 1-37
Table 1.9-12. Regional Employment Impacts in Top Five Supplier Industries in

Thompson-Nicola Areas A, B, P, and O, Operations Phase...........c.ccccccevuriiiiinnnnccccinnnns 1-38
Table 1.9-13. GDP Impacts in Top Five Supplier Industries in British Columbia,

Construction Phase ..o 1-39
Table 1.9-14. Tax Revenue Derived from Direct Project Expenditures, Construction Phase............. 1-40
Table 1.9-15. Tax Revenue Derived from Indirect and Induced Activities, Construction Phase......1-40

Table 1.9-16. Gross Domestic Product Impacts in Top Five Supplier Industries in British

Columbia, Operations Phase ...........ccooeieiiiniiiiiiiiicecceccee et 1-41
Table 1.9-17. Tax Revenue Derived from Direct Project Expenditures, Operations Phase ............... 1-42
Table 1.9-18. Tax Revenue Derived from Indirect and Induced Activities, Operations Phase......... 1-43
Table 2.3-1. Working Group Members.............cccciuiiiiiininiiiiiiii s 2-8

Table 2.3-2. Provincial Environmental Assessment Process Milestones for the
Harper Creek Project ... s 2-13

Table 2.3-3. Federal Environmental Assessment Process Milestones for the
Harper Creek Project ... s 2-18

66 | Table of Contents ERM Rescan | PROJ #0230881 | REV E.1 | JANUARY 2015



TABLE OF CONTENTS

Table 2.3-4. Participant Funding Program Allocations - Aboriginal Funding Envelope.................. 2-20
Table 2.3-5. Participant Funding Program Allocation - Regular Funding Envelope......................... 2-20
Table 2.4-1. Potential Provincial Authorizations Required under the Coordinated

AUuthorizations PrOCESSES ..........ccoiiiiiiiiiiiiiiiiiiiic s 2-21
Table 2.4-2. Anticipated Federal Authorization Requirements.............ccccccccevvirieieeininnnerecinenneenen 2-23
Table 3.3-1. Working Group MemDETs...........ccovuiuiuiiinininiiiciciiineeceeeee ettt 3-8
Table 3.3-2. Summary of Working Group Meeting Dates, Locations, Topics, and Participants......... 3-9
Table 3.6-1. Government Agencies’ Comments on the Draft AIR ..........cccccoviviiiiiicciiiiiees 3-30
Table 3.7-1. Summary of Draft AIR Open HOUSES ...........ccouoiiiiiiiiiiiiiiiiiirecccccceceeees 3-33
Table 3.7-2. Summary of YMI Open HOUSE.........ccccoouriiiiiiiiiiiciiccce s 3-35
Table 3.7-3. Participation in TradeShOwWS........c..cccouiirriininiinieinincretneceneereeee et 3-35
Table 4.2-1. Alternatives Assessment - Performance Objectives and Ratings ..........c.ccceceecveinununnnnee 4-3
Table 4.3-1. Summary Evaluation - Alternatives to the Project ............cccccccoeevniieiciiinnncccinnee 4-8
Table 4.4-1. Summary Evaluation of Alternative Tailings Management Facility Locations............. 4-16
Table 4.4-2. Energy Requirements for the Harper Creek Project ...........cccccovuviviviiicccciicicinnnnes 4-17
Table 4.4-3. Summary Evaluation of Alternative Power Line Options..........ccccoeueviicccciciccinnnnnne. 4-22
Table 4.4-4. Alternative Transportation Methods for Copper Concentrate...........cccoeveveveeercrenrruennee 4-27
Table 4.4-5. Route Alternatives and Segment Descriptions............ccccccvviiiiiiininiiiciiicccce 4-28
Table 4.4-6. Access Corridor AIternatives .............ccooviviiiiiiiii s 4-31
Table 4.4-7. Employee Accommodation Alternatives...........c.cooeeueivirinininieeiiinnnieecceneeeceeeaes 4-32
Table 4.4-8. Waste Rock Management Aternatives............ccccovueueueiirinininieecininneeecceseeeeveeceas 4-36
Table 4.4-9. Harper Creek Project Alternative Means Screening Table Based on Technical

and Economic Performance ODbJectiVes............ccovuiieuiiiiriniiiciciiiicccceseeeeceeeeenene 4-39
Table 5.2-1. Harper Creek Project Mineral Claims............ccccceivirinirieiiiinininiccciiececceeeeeeneeeeaes 5-7
Table 5.5-1. Results of Tailings ANaAlysis..........ccccccvuriririririiiiiiciciireeeee e 5-25
Table 5.5-2. Condemnation Drilling SUummary .............cccccceiiiiiiiiiie 5-26
Table 5.6-1. Mineral Resource Estimate............cccccccciiiiiiiiiiiiiiiiiiices 5-27
Table 5.6-2. Mineral ReSEIrves............ccoviuiiiiiiiiiiiiiiii s 5-27
Table 5.6-3. Annual Production Schedule ..............cccccooiiiiiiiiiiiiiii 5-29
Table 5.7-1. Annual EXplosive USAGE ........cccceiriririiiiuiiiiriiiieiciciieireieeieteseie et 5-39

HARPER CREEK MINING CORPORATION Table of Contents | 67



APPLICATION FOR AN ENVIRONMENTAL ASSESSMENT CERTIFICATE / ENVIRONMENTAL IMPACT STATEMENT

Table 5.8-1. Project Components and Activities per Phase..............ccccoviriiiiniiiiiiiiccce, 5-50
Table 5.12-1. Harper Creek Project Development Schedule .............cccoiiiiiiinnniiiiincccccne 5-90
Table 6.1-1. Consultation Feedback.............cccccoviiiiiiiiiiiiiii e 6-2
Table 7.4-1. Surficial Materials in the Local Study Area...........cccoeueuiiiininiiiiiiicccceecceeees 7-9
Table 7.4-2. Slopes in the Harper Creek Project Site ... 7-12
Table 7.4-3. Potential Soil Salvage by Infrastructure Area...........ccccccccueueuiicirinininininniiccccccceenees 7-15
Table 7.4-4. Soils Required for Reclamation............cccovrueueueuiininininieiccininneeciccenee e 7-18
Table 7.7-1. Post-Closure LandSCape........c.coecreueririeirierininieinierienieerieneneeesessesesessesessesesessestssesesessesensne 7-46
Table 7.7-2. Summary of Post-Closure Landscape..........ccccccccuvvriruiieiinininiicciinecccneeeeeeceaes 7-48
Table 7.8-1. Closure and Reclamation Schedule for the Harper Creek Project ...........ccccccccvevviunneece. 7-49
Table 7.11-1. Closure Cost EStImate ............cccccoviviiiiiiiiiiiiiiiicc s 7-51
Table 7.11-2. Reclamation and Materials Cost Estimate..............ccccccoeiiiiiiniiiiiiicccccee 7-51
Table 8.4-1. Consultation Feedback on Proposed Valued Component(s)........c.cecceeeveeereerererreereecnuenenes 8-5
Table 8.4-2. Valued Components Selected fOr ASSESSINENL.........c.c.ceiririririeuereiriniririereieenerereeeeseeeeenenes 8-7
Table 8.4-3. Temporal Boundaries for the Effects ASsesSment...........c.cocoeueueueirnnnerceccnnneencecceenes 8-8
Table 8.5-1. Summary of Field Baseline Studies for the Harper Creek Project ...........ccccccoccucucucunnnnne 8-11
Table 8.6-1. Example of Risk Ratings of Project Effects on <Subject Area> Valued Components......8-13
Table 8.6-2. Attributes for Characterization of Residual Effects ............cccccocovviiiiiiiiiiiiiii 8-16
Table 8.6-3. Attributes of Likelihood of Effects............cccccoeiiiiiiiiiiiiiiiiiiccccccccc 8-17
Table 8.6-4. Attributes of the Confidence in the Significance or Likelihood of the Effects................ 8-18
Table 8.6-5. Summary of Key Effects, Mitigation, Residual Effects, Likelihood, Significance,

and CONfIdeNCe..........cccciiiiiiiiii 8-19
Table 8.7-1. Details of Past, Present, and Reasonably Foreseeable Future Projects.............c.ccccc........ 8-25
Table 8.7-2. Past, Present, and Reasonably Foreseeable Future Human Activities.............cccccu....e. 8-37
Table 8.7-3. Example Impact Matrix for Screening and Ranking Potential Cumulative Effects.......8-38

Table 8.7-4. Proposed Mitigation Measures for Potential Cumulative Effects and their
EAf@CHIVEINESS. ...ttt sttt ee 8-39

Table 8.8-1. Summary of Key Project and Cumulative Residual Effects, Mitigation, and
Significance for <Assessment TOPIC™........ccccouviririiriiiiiicicice s 8-39

Table 9.2-1. Federal and Provincial Ambient Air Quality Criteria ............ccccceoeviiiiiiiiiinniicis 9-4

68 | Table of Contents ERM Rescan | PROJ #0230881 | REV E.1 | JANUARY 2015



TABLE OF CONTENTS

Table 9.3-1. Consultation Feedback on Valued Components...........cocececeveerreeceneenenerneeneerenereeneene 9-6
Table 9.3-2. Air Quality Parameters Included in the Air Quality Study ........ccccoeveiiiinnniiiinnnnne 9-7
Table 9.3-3. Project - Air Quality Interaction Matrix ........c.cccovueueueiinininiiieeiinniceceeeeeeeceennes 9-8
Table 9.3-4. Temporal Boundaries used in the Assessment for Air Quality...........ccccceuvvrieiiininnnns 9-12
Table 9.4-1. Regional Meteorological Stations ..............ceeueueiirininirieieiinieeeeee e 9-17
Table 9.4-2. Meteorological Parameters Measured by Project Stations............c.ccccccoviiiiiiiiiiiiinnn, 9-17
Table 9.4-3. National Pollutant Release Inventory Emission Sources 2013..............cccovuviiiniiininnnas 9-24
Table 9.4-4. Assumed Background Air Contaminant Concentrations ...........c.cccccccvviiiniiiiiiciininnnes 9-25
Table 9.5-1. Risk Ratings of Project Effects on Air Quality ..........cccccceoiinniiciiiinnncccineeeee, 9-26
Table 9.5-2. Emissions Inventory - CONStrUCiON..........ccccueueueuiiininirieieciiiieeeccee e 9-34
Table 9.5-3. Emissions Inventory - Operations ............coeeeueeiinininieieeinininieieieceesesee e 9-34
Table 9.5-4. Emissions Summary - CONStruction..........cceueueiirininiiieieiiinieeccciieeeeeeeeneenenene 9-34
Table 9.5-5. Emissions Summary - Operations .............ccccceuiiiiiiiniiiiiiiiiicccnccccee 9-35
Table 9.5-6. Pollution Release Inventory - Metal Ore Mining, British Columbia..............cccccceeee. 9-37
Table 9.5-7. Predicted Maximum Concentrations during Construction.............cccccceviviriiiiiiininnnnn. 9-41
Table 9.5-8. Total Suspended Particulates SOUICES..........ccvreeirieiririecnieirenereeee e 9-42
Table 9.5-9. PM10 SOUICES..........ccoimiiimiiiiiiiiiiiiic s 9-42
Table 9.5-10. Predicted Maximum Concentrations during Operations.............c.cccccevvurueueeccninnnuenenen. 9-45
Table 9.5-11. TSP SOUICES........ccoiuimiiiiiiiiiiiiiiiiccc e 9-45
Table 9.5-12. PM10 SOUICES........cccucuiuiiiiiiiiiiiciccii e 9-47
Table 9.5-13. Proposed Mitigation Measures and their Effectiveness.............cccoccoeciiicicinnnnnnnne. 9-50
Table 9.5-14. Definitions of Residual Effects Characterization Criteria for Air Quality .................... 9-52
Table 9.5-15. Summary of Residual Effects on Air Quality..........cccccoeeiiiiininnnniniiccccccceee 9-53
Table 9.5-16. Attributes of Likelihood of Air Quality Effects ...........ccooeiiiiiinnniciinnccccne 9-53
Table 9.5-17. Summary of Key Effects, Mitigation, Residual Effects Characterization Criteria,
Likelihood, Significance, and Confidence..............ccoouviiiiiiiiiiiiiciiinccccceees 9-55
Table 9.6-1. Impact Matrix for Screening and Ranking Potential Cumulative Effects....................... 9-60
Table 9.6-2. Summary of Cumulative Residual Effects on Air Quality........c.ccceceeeeininnieciccinninnnen 9-62

Table 9.6-3. Summary of Key Cumulative Effects, Mitigation, Cumulative Residual Effects
Characterization Criteria, Likelihood, Significance, and Confidence..............ccccccccueunurueunece. 9-63

HARPER CREEK MINING CORPORATION Table of Contents | 69



APPLICATION FOR AN ENVIRONMENTAL ASSESSMENT CERTIFICATE / ENVIRONMENTAL IMPACT STATEMENT

Table 9.7-1. Summary of Key Project and Cumulative Residual Effects, Mitigation, and

Significance for Air QUALILY ........cccccciiiiiiiiinc s 9-64
Table 10.3-1. Consultation Feedback Related to Noise...........cccccccuiuiiiiniiiiiiiiiiiicicce 10-3
Table 10.3-2. Project Components and Activities with the Potential to Cause Noise ........................ 10-4
Table 10.3-3. Temporal Boundaries Used in the Noise Effects Assessment ...........ccccceeueueueirininunnnnee 10-9
Table 10.4-1. Locations of Noise Monitoring Stations ............ccccccccevivivirieieieiiinnnceeiieeeeecceeens 10-12
Table 10.4-2. Baseline Noise MONitoring SUMMATY ..........ccccoveueieuiininininieieciineeeceeeee s 10-13
Table 10.5-1. Risk Ratings of Project Components and Activities on Noise Levels.......................... 10-16
Table 10.5-2. Source Term Sound Power Levels - Construction Phase...........cccccccoeiiiinnnnnnne. 10-19
Table 10.5-3. Source Term Sound Power Levels — Operations Phase...........cccccocceneecrccnecnnccnnen 10-20
Table 10.5-4. Blasting Design Data ..........ccccccociviiiiiiiiiiiiiiiiiiiic s 10-25
Table 10.5-5. Assumptions Road Traffic Noise Calculations............cccccueeueieciinnininieccinnneccnees 10-26
Table 10.5-6. Road Traffic Volumes for Construction Vehicles per Hour (Two-way) .........c.c.c....... 10-26
Table 10.5-7. Road Traffic Volumes for Operations Vehicles per Hour (Two-way).........cccccccucuenee. 10-27
Table 10.5-8. Predicted Noise Levels for Scenario CON-01: Construction of Access Road............. 10-30

Table 10.5-9. Predicted Noise Levels for Scenario CON-02: Construction of Mine Infrastructure.....10-30

Table 10.5-10. Predicted Traffic Noise Levels during Construction ............c.cceeevvecccccccicninenenes 10-30
Table 10.5-11. Predicted Operations Phase Noise Levels........ccccvrecneinncnnieiinnccneineeenecnenee 10-33
Table 10.5-12. Predicted Traffic Noise Levels during Operation .............cccccceceirienieierccnnnneenencnenes 10-36
Table 10.5-13. Predicted Noise Levels for Blasting............ccccoveuiieiiiinniniieiiininieccceeeeecenes 10-36
Table 10.5-14. Proposed Mitigation Measures and their Effectiveness...........c.cccoeeeeiinnnicccnne. 10-39
Table 10.5-15. Project Noise Impact Criteria .........ccccouviiiieiiiininiiiciciiiineeccteeeeeeee s 10-40
Table 10.5-16. Definitions of Residual Effects Characterization Criteria for Noise..............c.c.c........ 10-46
Table 10.5-17. Summary of Residual Effects on NOISe............cccceiiiiiiiiiiiiiiiniiiriccccccccees 10-48
Table 10.5-18. Attributes of Likelihood of Noise Effects ............cccccccoeuiiniininnininiiiiiccccccrcnes 10-49

Table 10.5-19. Summary of Key Effects, Mitigation, Residual Effects Characterization Criteria,
Likelihood, Significance, and Confidence..............cccccerciiiiiiiniiininininiiicccceeeeeeeeeaes 10-51

Table 10.6-1. Impact Matrix for Screening and Ranking Potential Cumulative Effects of Noise ...10-55

Table 10.6-2. Summary of Cumulative Residual Effects on Noise...........ccccccceieinniiiceicnnnncccae. 10-57

70 | Table of Contents ERM Rescan | PROJ #0230881 | REV E.1 | JANUARY 2015



TABLE OF CONTENTS

Table 10.6-3. Summary of Key Cumulative Effects, Mitigation, Cumulative Residual Effects
Characterization Criteria, Likelihood, Significance, and Confidence.............cccccccerucueunnene. 10-58

Table 10.7-1. Summary of Key Project and Cumulative Residual Effects, Mitigation, and

SigNificance fOr NOISE .......c.cucuiuiriririiiiiciicct e e 10-60
Table 11.2-1. Summary of Applicable Statutes and Regulations for Potential Groundwater

Effects, Harper Creek Project..........cccciiiiiiiiiiiccctnceeecceeeeee e 11-1
Table 11.2-2. Summary of Applicable Published Guidelines for Potential Hydrogeology

Effects, Harper Creek Project. ...t 11-2
Table 11.3-1. Consultation Feedback on Proposed Valued Component(s) of Groundwater ............ 114
Table 11.3-2. Interactions of Project Components and Activities with Groundwater........................ 11-6
Table 11.3-3. Valued Components Selected for Groundwater Effects Assessment.............cceueueeeee. 11-9
Table 11.3-4. Temporal Boundaries for Groundwater Effects Assessment.............cccccovuvuiiriiininnnnes 11-10
Table 11.4-1. Return Period Seven-day Low Flows for Stream Gauging Stations near the

Proposed Development ATEa .........cccocereueririeirieierinieinieeenetriereeereestesese et sesesseessesesessenes 11-18
Table 11.4-2. Historical Activities Potentially Influencing Hydrogeology Baseline Conditions

in the Project Site, Local Study Area, and Regional Study Area ..........cccccoceiiiiininiiiiinnes 11-30
Table 11.4-3. Hydrostratigraphic Units Delineated for the Project.............cccccceevvviniiciiinnnncccne. 11-46
Table 11.4-4. Summary Statistics for Groundwater Samples Collected from Wells Completed

in the Overburden and Shallow Bedrock.............ccccccciiiiiiiiiiiiiiiiiiiiccce, 11-61
Table 11.4-5. Summary Statistics for Groundwater Samples Collected from Wells Completed

in the Deeper BEATOCK .........cccoiiririeinieiiinicinieitenietreeeee ettt saenes 11-65
Table 11.5-1. Risk Ratings of Project Effects on Groundwater.............ccccoeueueeiinninneccinnnieceneee 11-72

Table 11.5-2a. Proposed Mitigation Measures for Groundwater Quantity and their Effectiveness ....11-77

Table 11.5-2b. Proposed Mitigation Measures for Groundwater Quality and their Effectiveness ......11-79

Table 11.5-3. Predicted Reduction of Baseflows in the Creeks during Operations ...............c.c........ 11-95
Table 11.5-4. Predicted Reduction of Baseflows in the Creeks at Post-Closure..............ccccccceucunnee. 11-95
Table 11.5-5. Definitions of Specific Characterization Criteria for Groundwater Quantity.......... 11-101
Table 11.5-6. Attributes of Likelihood of Effects............cccoouviiiiiiiiiiiiiiiiiiinccccccccicicees 11-106

Table 11.5-7. Contact Groundwater Quality along Flow Pathways Emanating from the
Pit Lake into the Baker Creek Catchment Basin ...........cccoociiiiiniiiiinice 11-109

Table 11.5-8. Contact Groundwater Quality along Flow Pathways Emanating from the
Non-PAG Waste Rock Stockpile into the P Creek and Harper Creek Catchment Basins....11-111

HARPER CREEK MINING CORPORATION Table of Contents | 71



APPLICATION FOR AN ENVIRONMENTAL ASSESSMENT CERTIFICATE / ENVIRONMENTAL IMPACT STATEMENT

Table 11.5-9. Contact Groundwater Quality along Flow Pathways Emanating from the PAG

Low-Grade Ore Stockpile into the Harper Creek Catchment Basin ........c.coccceveveevniccnenee. 11-113
Table 11.5-10. Contact Groundwater Quality along Flow Pathways Emanating from the TMF

into the T Creek, Harper Creek and Jones Creek Catchment Basins...........ccccccccvuvueueunenee. 11-117
Table 11.5-11. Definitions of Specific Characterization Criteria for Groundwater Quality........... 11-121

Table 11.5-12. Attributes of the Confidence in the Significance of the Effects Assessment
fOT GIOUNAWALET ... s 11-125

Table 11.5-13. Summary of Residual Effects on Groundwater Quantity and Quality,
Likelihood, Significance, and Confidence..............ccccceeuiuiiiiiininiininiiiccccccceeeeees 11-127

Table 11.6-1. Impact Matrix for Screening and Ranking Potential Cumulative Effects
ON GIOUNAWALET ...t 11-134

Table 11.7-1. Summary of Residual and Cumulative Effects on Groundwater Quantity and

Quality, Mitigation and Significance............cccouvueueeiinininiicciicecce e 11-139
Table 12.2-1. Summary of Applicable Statutes and Guidelines Related to Hydrology ..................... 12-3
Table 12.3-1. Consultation Feedback on Proposed Valued Component..........c.cocccervveeereererrccenenennes 12-3
Table 12.3-2. Identification and Rationale for Selection of Surface Water Quantity Valued

COMPOINIENL.....coiiiiieiieiietecee ettt ettt ettt s et ee et ae e e e aenenees 12-5
Table 12.3-3. Valued Components Selected fOr ASSESSIMENL.........c.c.cceererirerveuericninrinierereerenereerenenenes 12-10
Table 12.3-4. Temporal Boundaries Used in the Assessment for Hydrology...........ccccccevuvueueucunncne. 12-10
Table 12.3-5. Hydrology Assessment Nodes within the Local and Regional Study Areas............. 12-12
Table 12.4-1. Summary of Climate Change for the Thompson-Nicola Region in the 2050s............ 12-18
Table 12.4-2. Hydrometric Monitoring Stations in the Hydrology Baseline Study............c.ccccc....... 12-20

Table 12.4-3. Pre-mine Average Monthly and Annual Flows at Hydrology Assessment Nodes
within the Local and Regional Study ATreas...........cococeeueivinininieiciinininiieccieeeecceeeenes 12-23

Table 12.4-4. Pre-mine Wet and Dry Annual Flows at Hydrology Assessment Nodes within
the Local and Regional StUdY AT€a ..........cccccueiviiiriiiciiiiiiiccccteeceee e 12-25

Table 12.4-5. Pre-mine Annual Instantaneous Peak Flows at Hydrology Assessment Nodes
within the Local and Regional Study Area.........c.ccovueueuiiiinininieiciiiiniieccteeeeeeeeeeeenes 12-26

Table 12.4-6. Pre-mine Low Flows at Hydrology Assessment Nodes within the Local and
Regional StUAY AT .......c.cucuiuiiiiiciciciiieeeeet et 12-27

Table 12.5-1. Risk Ratings of Project Effects on Surface Water Quantity Valued Component .......12-28

Table 12.5-2. Proposed Mitigation Measures and their Effectiveness...........ccccccoececcicciccinnnnnnne. 12-32

72 | Table of Contents ERM Rescan | PROJ #0230881 | REV E.1 | JANUARY 2015



TABLE OF CONTENTS

Table 12.5-3. Average Annual Streamflows at Hydrology Assessment Nodes during Different
Phases of the Project under the Base Case Scenario (Average Annual Precipitation)......... 12-35

Table 12.5-4. Low Flows at Hydrology Assessment Nodes during Different Phases of the
Project under the Base Case Scenario (Average Annual Precipitation)...........c.cccccccecveininnnee 12-37

Table 12.5-5. Drainage Area of Hydrology Assessment Nodes during Different Phases
Of thie PrOJECE......cuiuiiiiiicic ettt 12-53

Table 12.5-6. Annual Peak Flows (1-in-50 Year Return Period) at Hydrology Assessment
Nodes during Different Phases of the Project under the Base Case Scenario (Average

Annual Precipitation) ... e 12-55
Table 12.5-7. Definitions of Specific Characterization Criteria for Surface Water Quantity ........... 12-57
Table 12.5-8. Attributes of Likelihood of Effects............cccooiiiiiiiiiiiiiiiiccccccccices 12-58
Table 12.5-9. Summary of Residual Effects on Surface Water Quantity ...........ccccccoeeccciccicnnnnnnes 12-58
Table 12.5-10. Summary of Key Effects, Mitigation, Residual Effects Characterization Criteria,

Likelihood, Significance, and Confidence..............ccccceeeuiuiiiiiiiiinininiiccccceeeceeeeeaes 12-60
Table 12.7-1. Summary of Key Project and Cumulative Residual Effects, Mitigation, and

Significance for Surface Water QUantity ...........ccoeeeeiiriniiiiicinineecceeeieceeeenee 12-62
Table 13.2-1. Surface Water Quality Legislation, Regulations, Policy, Standards, and

GUIAINES ..ot 13-1
Table 13.3-1. Consultation Feedback on Proposed Valued Component(s)........c.cccevveveevrverereerereruenennes 13-4
Table 13.3-2. Identification and Rationale for Selection of Surface Water Quality as a Valued

COMPOINIENL.....coiiiiieiiiiieeeer ettt ettt sttt e e et sa e aenenees 13-5
Table 13.3-3. Valued Components Selected for ASSESSIMENL.........c.c.ceeeereririereueuierininiriereeerenereerenenenes 13-10
Table 13.3-4. Temporal Boundaries used in the Assessment for Surface Water Quality................. 13-10
Table 13.4-1. Surface Water Quality Sampling Locations, 2007 t0 2014 ..........cccoeueuereivinninieucnccnnnee 13-17
Table 13.4-2. Federal and Provincial Water Quality Guidelines for the Protection of

Freshwater AQUAtiC LIfe .....c.ccoiviriiiiiiiiiiiiecccrreci ettt 13-19
Table 13.4-3. Federal and Provincial Water Quality Guidelines for Drinking Water ...................... 13-22
Table 13.4-4. Provincial Water Quality Guidelines for Wildlife Water Supply .........ccccoeveueueuiunnce. 13-23
Table 13.4-5. Surface Water Quality Data Summary, 2007 to June 2014 ..........ccoevueeivinninnenccnnne. 13-25

Table 13.5-1. Risk Ratings of Project Effects on Surface Water Quality Valued Components........ 13-36
Table 13.5-2. Surface Water Quality Assessment Nodes within the Study Areas.................c.c........ 13-43

Table 13.5-3. Water Quality Model Cases............ccccccciviiiiiiiiiiiiniiiiiiicc 13-43

HARPER CREEK MINING CORPORATION Table of Contents | 73



APPLICATION FOR AN ENVIRONMENTAL ASSESSMENT CERTIFICATE / ENVIRONMENTAL IMPACT STATEMENT

Table 13.5-4. Proposed Mitigation Measures and their Effectiveness...........cccccoocoevccicciccnnnnnnne. 13-49
Table 13.5-5. Contaminants of Potential Concern (COPC) Identified by Screening-level

Assessment, Harper Creek Project...........cccoociiiiiiiiiiiiiiiiiicccccccces 13-55
Table 13.5-6. Contaminants of Potential Concern (COPC) Identified as Residual Effects,

Harper Creek Project ... s 13-57
Table 13.5-7. Definitions of Specific Characterization Criteria for Surface Water Quality............... 13-71
Table 13.5-8. Attributes of Likelihood of Effects............cccccooviiiiiiiiiiiiiiiiicccccccce, 13-74
Table 13.5-9. Summary of Residual Effects on Surface Water Quality.........ccccccovvviriiiinnnnicnne. 13-75
Table 13.5-10. Summary of Key Effects, Mitigation, Residual Effects Characterization Criteria,

Likelihood, Significance, and Confidence..............cccccceicuiuiiiiiniiiiinniniiicccceeeeeeeeeaes 13-78
Table 13.7-1. Summary of Key Project and Cumulative Residual Effects, Mitigation, and

Significance for Surface Water QUality ..........cccocoviviiiiiiiiiiiiiircccccee s 13-91
Table 14.2-1. Summary of Applicable Statutes and Regulations for Potential Fish and Aquatic

Resources Effects, Harper Creek Project ... 14-5
Table 14.3-1. Consultation Feedback on Fish and Aquatic Resources Valued Components............ 14-7
Table 14.3-2. Identification and Rationale for Selection of Fish and Aquatic Resources Valued

COMPOINIEINES ...ttt ettt ettt e ee et ae e aenenees 14-9
Table 14.3-3. Fish and Aquatic Resources Valued Components Selected for Assessment.............. 14-12
Table 14.4-1. Summary of Aquatic Resource Sampling for the Harper Creek Project,

20T £0 2003 ...t 14-23
Table 14.4-2. Provincial and Federal Sediment Quality Guidelines for the Protection of

Freshwater AQUAtiC Life. .....c.cooriieiiiiiiiiecicrrcc ettt 14-25
Table 14.4-3. Project Specific Bull Trout, Rainbow Trout and Coho Salmon Life History

Periodicity Table..........ccoiiiiiiiiiii s 14-26
Table 14.4-4. Location and Description of Barriers to Fish Migration in the LSA ............................ 14-30
Table 14.4-5. Summary of Known Fish Species Occurrence in the LSA...........ccccovviiiiiiiinnne 14-31

Table 14.4-6. Summary of Baseline Periphyton Conditions in the Harper Creek Local Study
Area and Regional StUAY AT€a.......c.ccccuviriiiiiiiiiiiiiiceci et 14-38

Table 14.4-7. Summary of Baseline Benthic Invertebrate Conditions in the Harper Creek Local
Study Area and Regional StUY ATea ........cccccciviviriiiciiiiiniiiiicccieeceeee e 14-40

Table 14.4-8. Summary of Baseline Sediment Quality Conditions in the Harper Creek Local
Study Area and Regional StUAY ATea ........ccccccvviviriiiciiiiiiiicicccte e 14-42

Table 14.5-1. Risk Ratings of Project Effects on Fish and Aquatic Resources Valued Components ....14-44

74 | Table of Contents ERM Rescan | PROJ #0230881 | REV E.1 | JANUARY 2015



TABLE OF CONTENTS

Table 14.5-2. Proposed Mitigation Measures and their Effectiveness...........ccccccoececciccccinnnnnnne. 14-54

Table 14.5-3. Definitions of Specific Characterization Criteria for Fish, Fish Habitat, and
Aquatic Resources Valued COMPONENLS........cccoeerieueririeirierininieinierienetreeeeseeseesesesseseseenenes 14-63

Table 14.5-4. Summary of British Columbia Modified-Tennant Recommended Flows to

Satisfy Biological and Physical Needs in British Columbia Streams ............cccccccccucucurunnnne 14-66
Table 14.5-5. Predicted Mean Monthly Flows at Node 8 (Harper Creek below P Creek

Confluence) during Different Phases of the Project...........ccccccoovvviniiiiiiccccciinrnnes 14-69
Table 14.5-6. Predicted Mean Monthly Flows at Node 9 (Harper Creek below T Creek

Confluence) during Different Phases of the Project............cccccoovvniniiiiciccccciicenenes 14-70
Table 14.5-7. Predicted Mean Monthly Flows at Node 1 (Lower Harper Creek at the Mouth)

during Different Phases of the Project...........coccccceeiinininiiiiiiinicccicccceeeceeeaes 14-73
Table 14.5-8. Predicted Mean Monthly Flows at Node 3 (T Creek at Harper Creek

Confluence) during Different Phases of the Project ...........cocococoeiiininniiiiinnnicccnee 14-77
Table 14.5-9. Predicted Mean Monthly Flows at Node 5 (P Creek at Harper Creek

Confluence) during Different Phases of the Project ...........cccoccccociiiniiiiiinnnicciie 14-79
Table 14.5-10. Predicted Mean Monthly Flows at Node 7 (Baker Creek at North Thompson

River Confluence) during Different Phases of the Project............ccccccccevviiiiicinnniicicnnnnne 14-82
Table 14.5-11. Predicted Mean Monthly Flows at Node 6 (Jones Creek above North

Thompson River Confluence) during Different Phases of the Project...........ccccccccvvinnnee 14-85
Table 14.5-12. Contaminants of Potential Concern for Fish and Aquatic Resources........................ 14-90
Table 14.5-13. Contaminants of Potential Concern for Fish.........cccccooiinnniniiiiiiiiiiiiin 14-102

Table 14.5-14. Contaminants of Potential Concern for the Aquatic Resources Valued
COMPONENES ...ttt 14-117

Table 14.5-15. Summary of Nutrient Concentrations from the Predictive Water Quality
Modelling fOr P CIreeK ........c.cciiiiiiiiiiiiiiiiiciccctr ettt 14-118

Table 14.5-16. Summary of Nutrient Concentrations from the Predictive Water Quality
Modelling for Upper Harper Creek (HM Modelling Node)............cccccovvviivviiiinnnnnnes 14-120

Table 14.5-17. Summary of Nutrient Concentrations from the Predictive Water Quality
Modelling fOr T CTEEK ........c.cciiiriiiiiiiiiiiiccctt et 14-123

Table 14.5-18. Summary of Nutrient Concentrations from the Predictive Water Quality
Modelling for Upper Harper Creek (HT Modelling Node) ...........ccccceueivinnneccinnnnnnen 14-125

Table 14.5-19. Summary of Nutrient Concentrations from the Predictive Water Quality
Modelling for Lower Harper Creek (HB Modelling Node) ...........ccccccceeininniniiciininnnnnee 14-128

Table 14.5-20. Summary of Nutrient Concentrations from the Predictive Water Quality
Modelling for Jones Creek (J1 Modelling NoOde) .........cccoueueueiiinininiiciiinicecccene 14-131

HARPER CREEK MINING CORPORATION Table of Contents | 75



APPLICATION FOR AN ENVIRONMENTAL ASSESSMENT CERTIFICATE / ENVIRONMENTAL IMPACT STATEMENT

Table 14.5-21. Summary of Nutrient Concentrations from the Predictive Water Quality

Modelling for Baker Creek (BO Modelling Node)...........ccccccceuiinnirnninininiicccccceccenes 14-134
Table 14.5-22. Summary of Residual Effects on Fish, Fish Habitat, and Aquatic Resources

Valued COMPONENLS ...ttt 14-154
Table 14.5-23. Summary of Key Effects, Mitigation, Residual Effects, Likelihood, Significance,

and CoNfidenCe. ... 14-158
Table 14.6-1. Impact Matrix for Screening and Ranking Potential Cumulative Effects on Fish,

Fish Habitat, and Aquatic ReSOUICES..........c.ccccuviviiiiiiiiiiniiiicciecc e 14-169
Table 14.7-1. Summary of Key Project and Cumulative Residual Effects, Mitigation, and

Significance for Fish, Fish Habitat, and Aquatic Resources Valued Components............. 14-170
Table 15.3-1. Consultation Feedback on Proposed Valued Component(s)........c.ccceveveevrvereruererervenennes 15-5
Table 15.3-2. Identification and Rationale for Selection of Valued Components............c.cccerueueueueee 15-6
Table 15.3-3. ECAR Potentially Occurring within the Project Area...........ccccoeiiiiiiiiiinn. 15-8
Table 15.3-4. Valued Components Selected for Assessment.............ccceueueueevinininieueeinnneeeccennn 15-10

Table 15.3-5. Temporal Boundaries used in the Assessment for Vegetation Valued Components....15-11

Table 15.4-1. Rare Vascular Plants Found within the Local Study Area.........ccccocoeiicinnnneccnne. 15-19
Table 15.4-2. Rare Mosses Found within the Local Study Area.........cccoeueiieiinnnincciiincccees 15-19
Table 15.4-3. Rare Lichens Found within the Study Area...........cccccccoooiiiinniiiiiiiie, 15-20
Table 15.4-4. Previously Undescribed and New to British Columbia Plant Species........................ 15-21
Table 15.4-5. ECAR Identified within the LSA .........cccccoiiiiiiiiiiiccecccces 15-21
Table 15.5-1. Risk Ratings of Project Effects on Valued Components............ccccoeueueueicininnieuenccnne. 15-23
Table 15.5-2. Summary of Potential Project Effects on Vegetation Valued Components................ 15-25

Table 15.5-3. Proposed Mitigation Measures for Rare Plants and their Effectiveness and
Potential Residual Effect.........cocoviiiiiiniiiiciiiniccc et 15-32

Table 15.5-4. Propose Mitigation Measures for Ecological Communities at Risk and their
Effectiveness and Potential Residual Effect..........cccccccoevinniiiiiiinnnneicinnnecccceneeenenee 15-33

Table 15.5-5. Proposed Mitigation Measures for Wetlands and their Effectiveness and

Potential Residual Effect. ..ottt 15-35
Table 15.5-6. Proposed Mitigation Measure for Old-growth Forests and their Effectiveness

and Potential Residual EffeCt..........ccccoiiiiiiininiicciiinrecccere e 15-36
Table 15.5-7. Definitions of Residual Effects Characterization Criteria for Vegetation................... 15-37
Table 15.5-8. Definitions of Likelihood Characterization Criteria for Vegetation.............c.ccccccuc..e. 15-38

76 | Table of Contents ERM Rescan | PROJ #0230881 | REV E.1 | JANUARY 2015



TABLE OF CONTENTS

Table 15.5-9. Number of Rare Plant Occurrences in Project Footprints............cccocccevcieiiccnnnnnne. 15-39
Table 15.5-10. Residual Effects to Rare Plants..............cccocouviiiiiiiiiiiiiiiccccccccces 15-40
Table 15.5-11. Total Ecological Communities at Risk located in LSA...........ccccccoviiiiicinnnncccne. 15-41
Table 15.5-12. Residual Effects to Ecological Communities at RisK..........c.cccccceeinnniiciiinnncccne. 15-43
Table 15.5-13. Areas of Wetlands Mapped within the LSA ..........ccccooiiiiiiiicieccceee 15-43
Table 15.5-14. Residual Effects to Wetlands due t0 LOSS.........ceeueueirninieieecininnrccccenreecececeenes 15-46
Table 15.5-15. Residual Effects to Wetlands due to Alteration...........c.coeceeeveuecrennnineerccnennneeneneecnes 15-46
Table 15.5-16. Residual Effects to Old-growth FOrests ...........cccooiiiiiiiiiiniiiicccccccees 15-49
Table 15.5-17. Summary of Residual Effects on Vegetation............ccccccoeuvniniiciinnnncccinnncceee 15-49

Table 15.5-18. Attributes of the Confidence in the Significance or Likelihood of the Effects.......... 15-52

Table 15.5-19. Summary of Key Effects, Mitigation, Residual Effects Characterization Criteria,

Likelihood, Significance, and Confidence..............cccccceiiuiuiiiiiniiiiininiiiicccceeeceeeeaes 15-53
Table 15.6-1. Residual Effects Predicted from the Vegetation Application/EIS...............ccccccueueee. 15-55
Table 15.6-2. Impact Matrix for Screening and Ranking Potential Cumulative Effects................... 15-65
Table 15.6-3. Proposed Mitigation Measures for Potential Cumulative Effects and their

EEfeCtiVeneSs........coiiiiiiiiiiiii s 15-66
Table 15.6-4. Characterization of Cumulative Residual Effects on Rare Plants............c.cccccccucueee. 15-67

Table 15.6-5. Characterization of Cumulative Residual Effects on Ecological Communities at Risk ..15-69
Table 15.6-6. Characterization of Cumulative Residual Effects on Wetlands............cccccccccucucunnne 15-70
Table 15.6-7. Characterization of Cumulative Residual Effects on Old-growth Forests.................. 15-71
Table 15.6-8. Summary of Cumulative Residual Effects on Vegetation Valued Components........ 15-72

Table 15.6-9. Summary of Key Cumulative Effects, Mitigation, Cumulative Residual Effects
Characterization Criteria, Likelihood, Significance, and Confidence.............cccccccecucueunnene. 15-75

Table 15.7-1. Summary of Key Project and Cumulative Residual Effects, Mitigation, and

Significance for Vegetation ...........c.cccccciiiriniiniiiiicccee s 15-78
Table 16.2-1. Legislation and Policies Relevant to Wildlife and Wildlife Habitat ...............ccccco...... 16-2
Table 16.3-1. Consultation Feedback on Proposed Valued Components ...........c.ccceueueueueeininnnuennee 16-4
Table 16.3-2. Interaction of Project Components and Activities with Valued Components............. 16-7
Table 16.3-3. Wildlife Valued Components Included in the Application/EIS............c.ccccccvevrinnnunnce. 16-9
Table 16.3-4. Wildlife Excluded from the Application/EIS..........ccccccconnnniciinnneccenrreeeeeeee 16-13

HARPER CREEK MINING CORPORATION Table of Contents | 77



APPLICATION FOR AN ENVIRONMENTAL ASSESSMENT CERTIFICATE / ENVIRONMENTAL IMPACT STATEMENT

Table 16.3-5. Temporal Boundaries used in the Assessment for Wildlife..........c.ccceceeicinnnrcccane. 16-14
Table 16.4-1. Road Densities in the Local Study Area ........cccoeueueuiiinininiciiiininccccceeccceees 16-35
Table 16.4-2. Area (ha) of Suitable Mountain Caribou Habitat in the LSA...............ccccccovnniinane. 16-37
Table 16.5-1. Summary of Potential Project Effects on Wildlife VCs..........ccccccecinnniiiinnnncccae. 16-40
Table 16.6-1. Definitions of Characterization Criteria for Wildlife............cccccocovviiiiniiiinnnn 16-52
Table 16.6-2. Attributes of Likelihood of Effects............cccoouoiiiiiiiiiiiiiiicccccccccces 16-53
Table 16.6-3. Risk Ratings of Project Effects on Western Toads...........cccccevuvvininiiccccccciinnines 16-53
Table 16.6-4. Proposed Mitigation Measures and their Effectiveness for Western Toad................. 16-54
Table 16.6-5. Western Toad Habitat Loss due to the Project Footprint..........ccccoeeicciinnincccnnne. 16-54
Table 16.6-6. Characterization of Residual Effect of Habitat Loss on Western Toad ....................... 16-55
Table 16.6-7. Characterization of Residual Effect of Mortality on Western Toad............cccccccuueee. 16-56
Table 16.6-8. Risk Ratings of Project Effects on Barn Swallow ...........cccoeieiiiiinnniccccinnnicceees 16-57
Table 16.6-9. Proposed Mitigation Measures and their Effectiveness for Barn Swallow................. 16-58
Table 16.6-10. Barn Swallow Habitat Loss due to the Project Footprint ..............ccccccceviiiiiinnne 16-58
Table 16.6-11. Risk Ratings of Project Effects on Common Nighthawk..........cccccoooiiiiiiiinnnne. 16-59

Table 16.6-12. Proposed Mitigation Measures and their Effectiveness for Common Nighthawk......16-60

Table 16.6-13. Risk Ratings of Project Effects on Harlequin Ducks ..........c.ccccccecivvniciiiiinnnnccne. 16-60
Table 16.6-14. Proposed Mitigation Measures and their Effectiveness for Harlequin Duck........... 16-61
Table 16.6-15. Residual Effects of the Project on Harlequin Duck ............cccccocciinniniiiiiinnnnnccne. 16-63
Table 16.6-16. Risk Ratings of Project Effects on Olive-sided Flycatcher ............c.ccccccovicicinnnnnne. 16-63

Table 16.6-17. Proposed Mitigation Measures and their Effectiveness for Olive-sided Flycatcher....16-64
Table 16.6-18. Olive-sided Flycatcher Habitat Loss due to the Project Footprint..............cccccc.cec. 16-65

Table 16.6-19. Olive-sided Flycatcher Habitat Potentially Disturbed due to Continuous
Project Noise during Construction and Operations..............cceveciiiiiniiiniiinnniicccns 16-65

Table 16.6-20. Characterization of Residual Effect of Disturbance and Displacement on

Olive-sided FlycatCher ... 16-67
Table 16.6-21. Risk Ratings of Project Effects on Bald Eagles............ccccccovvniiniiiiciiiciiines 16-68
Table 16.6-22. Proposed Mitigation Measures and their Effectiveness for Bald Eagle..................... 16-68
Table 16.6-23. Risk Ratings of Project Effects on Northern Goshawks...........ccccoeiieeicinnnnecnne. 16-69

Table 16.6-24. Proposed Mitigation Measures and their Effectiveness for Northern Goshawk.....16-70

78 | Table of Contents ERM Rescan | PROJ #0230881 | REV E.1 | JANUARY 2015



TABLE OF CONTENTS

Table 16.6-25. Northern Goshawk Habitat Potentially Disturbed due to Noise during

Construction and OPerations ........c..ccveerreeririerinieineeeretnee ettt seseeseesaeseaees 16-70
Table 16.6-26. Risk Ratings of Project Effects on Bats ... 16-73
Table 16.6-27. Proposed Mitigation Measures and their Effectiveness for Bats.............ccccccccueunnene. 16-73
Table 16.6-28. Risk Ratings of Project Effects on Furbearers (Fisher and Wolverine)...................... 16-74
Table 16.6-29. Proposed Mitigation Measures and their Effectiveness for Furbearers (Fisher

ANA WOLVETINIE) ...ttt ettt b et b e bt a e enes 16-75
Table 16.6-30. Risk Ratings of Project Effects on Grizzly Bears..........ccccoeeuceicinininincciinnnicccnes 16-76
Table 16.6-31. Proposed Mitigation Measures and their Effectiveness for Grizzly Bear ................. 16-77
Table 16.6-32. Grizzly Bear Habitat Loss due to the Project Footprint...........ccocoeueieiicinnniccnnne. 16-78
Table 16.6-33. Characterization of Residual Effect of Habitat Loss on Grizzly Bear........................ 16-78
Table 16.6-34. Risk Ratings of Project Effects on MOOSe.............ccccceiuiiiiiiiiiiiinininnccccccccees 16-79
Table 16.6-35. Proposed Mitigation Measures and their Effectiveness for Moose.............c.ccccc....... 16-80
Table 16.6-36. Moose Habitat Loss due to the Project Footprint...........ccccceeeviinniiiiciinnnncccne. 16-81
Table 16.6-37. Characterization of Residual Effect of Habitat Loss on Moose..............ccccoeucurununnnne. 16-82
Table 16.6-38. Risk Ratings of Project Effects on Mountain Caribou............ccccccvevviciciininnnicccane. 16-83
Table 16.6-39. Proposed Mitigation Measures and their Effectiveness for Mountain Caribou.......16-84
Table 16.6-40. Risk Ratings of Project Effects on Mule Deer...........ccccccccuiuiiiniininnnniniiccccccnee 16-84
Table 16.6-41. Proposed Mitigation Measures and their Effectiveness for Mule Deer..................... 16-85
Table 16.6-42. Summary of Residual Effects on Wildlife............cccccccoeuiiiiiinniniiniiiiiiiiicnes 16-86
Table 16.7-1. Attributes of the Confidence in the Significance or Likelihood of the Effects............ 16-89
Table 16.7-2. Summary of Key Effects, Mitigation, Residual Effects Characterization Criteria,

Likelihood, Significance, and Confidence..............cccceieuiiiiiiiiniiininininiiicccceeeceeeeaes 16-91
Table 16.8-1. Impact Matrix for Screening and Ranking Potential Cumulative Effects on

WILALIEE ..ot 16-99
Table 16.8-2. Proposed Mitigation Measures for Potential Cumulative Effects and their

EffECtIVENESS. ...t 16-102
Table 16.8-3. Characterization of Cumulative Residual Effect of Mortality on Western Toad.....16-103
Table 16.8-4. Characterization of Cumulative Residual Effect of Disturbance and

Displacement on Olive-sided Flycatcher ..., 16-105

Table 16.8-5. Characterization of Cumulative Residual Effect of Habitat Loss on Grizzly Bear....16-107

HARPER CREEK MINING CORPORATION Table of Contents | 79



APPLICATION FOR AN ENVIRONMENTAL ASSESSMENT CERTIFICATE / ENVIRONMENTAL IMPACT STATEMENT

Table 16.8-6. Characterization of Cumulative Residual Effect of Habitat Loss on Moose............. 16-108
Table 16.8-7. Summary of Cumulative Residual Effects on Wildlife............cccoeviiicinnnnicnnne. 16-109

Table 16.8-8. Summary of Key Cumulative Effects, Mitigation, Cumulative Residual Effects
Characterization Criteria, Likelihood, Significance, and Confidence.............cccccccccucuueeee 16-111

Table 16.9-1. Summary of Project and Cumulative Residual Effects, Mitigation, and

Significance for WIldLife ..o 16-114
Table 17.3-1. Consultation Feedback on Proposed Valued Component(s)...........cccoeueueueueueccrinnruennee 17-7
Table 17.3-2. Interaction of Project Components and Activities with Proposed Socio-economic

Valued COMPONENLES .......cccoveueriiiiirieinieieerieenteieesreertette ettt sttt s e rese e st seenesesaenes 17-10
Table 17.3-3. Valued Components Selected for Assessment.............ccoeueueueirinininieiecinnneecciennn 17-11
Table 17.3-4. Temporal Boundaries used in the Assessment for Socio-economics.............cccccueeeee. 17-13
Table 17.4-1. Secondary Information and Data SOUICES.............ccccceiininiiiiieiiinininicicececcceee 17-21
Table 17.4-2. Global Non-Response Rates of Study Area Communities...........ccoeueeiiccuiucucicunnnnnes 17-22
Table 17.4-3. Population Change within the Regional Study Area...........cccccccooviviiiiiiininiine 17-23
Table 17.4-4. Population Change within the Local Study Area, 2006 to 2011 ..........cccccccvvviiirinrnnne. 17-23
Table 17.4-5. Participation and Employment Rates in the Regional Study Area, 2011 (National

Household SUIVeY) ... s 17-27
Table 17.4-6. Participation and Employment Rates in the Local Study Area, 2011 (National

Household SUIVeY) ... s 17-28
Table 17.4-7. Type of Health Services Available............cccooueiiiiiiiiiiiiiiiiecccccceeeeas 17-36
Table 17.4-8. Health Facilities in the Regional Study Area ...........ccccccecivinniiiiciiinnnicccicceeee 17-37
Table 17.4-9. School Locations and Enrollments, 2010 to 2011 ..........cccccevviiiiiiiiinccciicicccne 17-39
Table 17.4-10. Serious Crime Rate (Offenses per 1,000 Population), 2009 to 2011 Average............ 17-42
Table 17-4-11. Low Income Cut-offs in the Regional Study Area and Local Study Area

CommUINITIES (20TT) ..ttt 17-44
Table 17.5-1. Risk Ratings of Project Effects on Socio-economics Valued Components.................. 17-48
Table 17.5-2. Proposed Mitigation Measures and their Effectiveness.............cccccoovvviiiiiininnnnnes 17-54
Table 17.5-3. Definitions of Specific Characterization Criteria for Socio-economics.............c.c....... 17-60
Table 17.5-4. Summary of Residual Effects on S0cio-economics...........cccceuvevieiiiiiccccicieieinnines 17-61

Table 17.5-5. Summary of Key Effects, Mitigation, Residual Effects, Likelihood, Significance,
and Confidence for SOCIO-ECONOIMICS. ........ocuivviiiiiieieiieeeetieeee ettt eae et e eteebeesaessaesaeesaees 17-63

80 | Table of Contents ERM Rescan | PROJ #0230881 | REV E.1 | JANUARY 2015



TABLE OF CONTENTS

Table 17.6-1. Impact Matrix for Screening and Ranking Potential Cumulative Effects................... 17-66
Table 17.6-2. Proposed Mitigation Measures for Potential Cumulative Effects and their

EffECtIVENESS. ...t 17-68
Table 17.6-3. Summary of Cumulative Residual Effects on Socio-economics............ccccccccucucucuennne. 17-68

Table 17.6-4. Summary of Key Cumulative Effects, Mitigation, Cumulative Residual Effects
Characterization Criteria, Likelihood, Significance, and Confidence.............cccccccecucucnneene. 17-70

Table 17.7-1. Summary of Project and Cumulative Residual Effects, Mitigation, and
Significance fOr SOCIO-ECONOMICS .........c.cueuiuririiriiiiiicicieee e ees 17-70

Table 18.2-1. Summary of Applicable Legislation and Guidelines for Potential Land Use Effects......18-3

Table 18.3-1. Consultation Feedback on Proposed Valued Component(s)...........cccoeueueueueueccrineruennee 18-6
Table 18.3-2. Interaction of Project Components and Activities with Proposed Land Use

Valued COMPONENLES .......ccovueuiririiinieiiiiciieeenetrteeesre sttt sttt et s et st se bt aenes 18-8
Table 18.3-3. Valued Components Selected for Assessment.............ccoeueueueirinininieieeinnneececeenns 18-14
Table 18.3-4. Temporal Boundaries used in the Land Use Effects Assessment ..............cccccceueunnene 18-15
Table 18.4-1. Summary of Land Use in the Local and Regional Study Areas..........ccccccceueucueueuennne. 18-18
Table 18.4-2. Information Sources ReVIEWed ...........cccoouviiiiiiiiiiiiciiiciccccc s 18-19

Table 18.4-3. Summary of Resource Management Zones and Related Management Objectives in

the Local Study and Regional Study Area...........ccccceivininiiieiciininiiciccciieeecceeeeeeee 18-20
Table 18.4-4. Agricultural Properties in the Local Study Area...........cccoeuniiiiiiiiiiiiiies 18-21
Table 18.4-5. Agricultural Land Reserves in the Local and Regional Study Areas .......................... 18-31
Table 18.4-6. Range Tenures in the Local Study Area.........c.ccoeuiuiuiiinininiiiiiiicccceeeeccceee 18-37
Table 18.4-7. Water Licences in the Local Study Area .........cccocoeueuiinininiiiiiciinccceeeccceees 18-37
Table 18.4-8. Public Recreation Sites and Facilities within the Regional Study Area....................... 18-41
Table 18.4-9. Trapping Licences in the Local and Regional Study Areas ...........cccccocevviriiiiiirnncnnnes 18-48
Table 18.5-1. Risk Ratings of Project Effects on Land Use Valued Components............ccccccucuueee. 18-57
Table 18.5-2. Proposed Mitigation Measures and their Effectiveness...........ccccccocovcciccccinnnnnnne. 18-58
Table 18.5-3. Summary of Key Effects, Mitigation, Residual Effects, Likelihood, Significance,

aNd CoNfIdeNCe..........o.oviiiiiiii s 18-63
Table 18.6-1. Impact Matrix for Screening and Ranking Potential Cumulative Effects................... 18-68

Table 18.6-2. Summary of Key Cumulative Effects, Mitigation, Cumulative Residual Effects
Characterization Criteria, Likelihood, Significance, and Confidence.............ccccccceuvurueuneene 18-69

HARPER CREEK MINING CORPORATION Table of Contents | 81



APPLICATION FOR AN ENVIRONMENTAL ASSESSMENT CERTIFICATE / ENVIRONMENTAL IMPACT STATEMENT

Table 18.7-1. Summary of Project and Cumulative Residual Effects, Mitigation, and

Significance for Land USe..........c.cccccuiiiiiiiiiiiiiiiiccceeccee e 18-70
Table 19.2-1. Summary of Applicable Statutes and Regulations for Potential Visual Quality

Effects, Harper Creek Project. ...ttt 19-3
Table 19.3-1. Consultation Feedback on Proposed Valued Components ..........c.cccceeveeereererrccenvenenns 194
Table 19.3-2. Project Components and Activities with the Potential to Cause

Visual Quality EffEcts ........cccociiiiiiiiiiiiiiiicc s 19-5
Table 19.3-3. Temporal Boundaries Used in the Assessment for Visual Quality.............cccccocucueunnnnne 19-9
Table 19.4-1. VieWpoint LOCAtIONS.........ccccceiririiiiieiiiiiiiicecce et 19-17
Table 19.5-1. Risk Ratings of Project Effects on Visual Quality Valued Components...................... 19-18
Table 19.5-2. VQO Definition and Perspective View Alteration Limits..........cccocevueeicininnneccnne. 19-20
Table 19.5-3. Potential Visual Quality Objectives............ccccccuvivriiiiiiiinniniicciineccceeeeccaes 19-21
Table 19.5-4. Existing Landscape Visual Character.............ccccoovuiiiiininiiiiiiiccccce, 19-22
Table 19.5-5. Degree of Visual Modification ...........cccovuviiiiiiiiiiiciiiincrcccceeeeeees 19-22
Table 19.5-6. Horizontal Visual Effect............cccccoeviiiiiiiiiiiiiiicccceeeeeeees 19-23
Table 19.5-7. Vertical Visual Effect ...........cccccoiiiiiiiiiiiiiiiiiiicccee s 19-23
Table 19.5-8. Distance of Visual Effect ............cccccoviiiiiiiiiiiiiicccccccccs 19-24
Table 19.5-9. Final Visual Effect Rating...........cccccciiiiniiiiiiiiiicciineccceeeeeeeeeeeeeeas 19-24
Table 19.5-10. List of Viewpoints with Specific Characteristics ...........c.coeueueueecinnnieeecininirieeeneee 19-25
Table 19.5-11. Results of Hassel Matrix for Non-VQO VieWPoints.........cccccceceeernrreererccrennruenereecne 19-29
Table 19.5-12. Proposed Mitigation Measures and their Effectiveness .............cccccoeccicciccnnnnnnes 19-30
Table 19.5-13. Definitions of Specific Characterization Criteria for Visual Quality ......................... 19-32
Table 19.5-14. Attributes of Likelihood of Effects............cccoouviiiiiiiiiiiiiiiicccccccccees 19-33
Table 19.5-15. Summary of Residual Effects on Visual Quality .........cccccoeviieiiininnnciciincceee 19-33
Table 19.5-16. Summary of Key Effects, Mitigation, Residual Effects, Likelihood, Significance,

ANd CONFIAEIICE........couiiiiiiic e s 19-35
Table 20.2-1. Summary of Applicable Statutes and Guidelines for Potential Heritage Effects,

Harper Creek Project ... s 20-4
Table 20.3-1. Consultation Feedback on Proposed Valued Component(s)...........ccceeuvueueueueccrinnruennee 20-5
Table 20.3-2. Identification and Rationale for Selection of Heritage Valued Components................ 20-7
Table 20.3-3. Valued Components Selected for Assessment.............cccoeueueueivinninieeeininneeeeceenns 20-12

82 | Table of Contents ERM Rescan | PROJ #0230881 | REV E.1 | JANUARY 2015



TABLE OF CONTENTS

Table 20.3-4. Temporal Boundaries used in the Assessment for Heritage............cccccccoeeueuiucunninnnnne. 20-12
Table 20.4-1. Archaeological Sites within the Regional Study Area...........cccccovvviiiiiiiiiiiiines 20-19
Table 20.5-1. Risk Ratings of Project Effects on Heritage Valued Components..............ccccceueuneene. 20-23
Table 20.5-2. Proposed Mitigation Measures and their Effectiveness.............ccccoovevviiiiinnnnnne 20-26
Table 20.5-3. Summary of Key Effects, Mitigation, Residual Effects Characterization Criteria,

Likelihood, Significance, and Confidence...............ccccccuvririiieiiinininiieiiinececeeeeeeeee, 20-30
Table 20.6-1. Impact Matrix for Screening and Ranking Potential Cumulative Effects................... 20-31
Table 20.6-2. Proposed Mitigation Measures for Potential Cumulative Effects and their

EEfeCtiVeneSs........coiiiiiiiiiiccii s 20-32
Table 21.2-1. Summary of Statutes, Regulations, and Guidelines for the Protection of

Human Health ... 21-3
Table 21.2-2. Federal and Provincial Ambient Air Quality Criteria .........ccccoeeeeecinnniccccninninnen 21-5
Table 21.2-3. Provincial and Federal Drinking Water Quality Guidelines.............cccccccccciiiinininnnnn. 21-7
Table 21.2-4. Project Noise Effects Criteria..........ccoovviiriiiiiiiiiciciciecccccce s 219
Table 21.3-1. Consultation Feedback on Proposed Valued Component.......c..c.ccceeerereeenuccneercennee 21-11
Table 21.3-2. Interaction of Project Components and Activities with Proposed Human Health

Valued COMPONENLES .......cccoueiriiiiirieinieienetnteieesreertette ettt sttt s e s et seenesesaenes 21-13
Table 21.3-3. Valued Components Selected for ASSESSIMENL...........c.ccvereririereueucinineniriereiecenereenenenenes 21-15
Table 21.3-4. Temporal Boundaries used in the Human Health Assessment .............ccccccoeuvururunnnne 21-16
Table 21.4-1. Summary of Baseline Studies for the Project ...........cccccoviiiiiinnniiiiincccceee, 21-21
Table 21.4-2. Exposure Assessment for Rainbow Trout Collected in 2014 from North

BaITiere Lake .....cov ittt 21-36
Table 21.4-3. Recommended Weekly Intake and Recommended Number of Servings of

Rainbow Trout Collected in 2014 from North Barriere Lake.........cccccovvveueucirnnneccccnnnnne 21-37
Table 21.4-4. Comparison of Baseline Surface Water Quality to Canadian and British

Columbian Drinking Water Guidelines in the Regional Study Area, 2007 to 2014 ............. 21-38
Table 21.5-1. Risk Ratings of Project Effects on Human Health Valued Components..................... 21-43
Table 21.5-2. Proposed Mitigation Measures and their Effectiveness............ccccocevececinnneccnne. 21-53
Table 21.5-3. Predicted Air Quality during Construction and Operations Phases...............c.c.c....... 21-58
Table 21.5-4. Definitions of Specific Characterization Criteria for Human Health ................c......... 21-67
Table 21.5-5. Attributes of Likelihood of Effects........cocccecerirninieieiciiininireieccnneecceeneeece s 21-68

HARPER CREEK MINING CORPORATION Table of Contents | 83



APPLICATION FOR AN ENVIRONMENTAL ASSESSMENT CERTIFICATE / ENVIRONMENTAL IMPACT STATEMENT

Table 21.5-6. Predicted Noise Levels during the Construction Phase - Construction of

ACCESS ROAM ... s 21-77
Table 21.5-7. Predicted Noise Levels during the Construction Phase - Construction of Mine

INFraStIUCTULE ..o 21-78
Table 21.5-8. Predicted Noise Levels during Construction Phase - Road Traffic............c.cccccccueeee. 21-78
Table 21.5-9. Predicted Noise Levels during the Operations Phase - Mining.............cccccceeueucurunncne. 21-79
Table 21.5-10. Predicted Noise Levels during the Operations Phase - Road Traffic........................ 21-80
Table 21.5-11. Predicted Noise Levels for Blasting............cccccoveuiiiiiinniniiieiiinccccneeeeceaes 21-81
Table 21.5-12. Summary of Residual Effects on Human Health .............cccccccoiiniiiinniee. 21-83
Table 21.5-13. Summary of Key Effects, Mitigation, Residual Effects Characterization Criteria,

Likelihood, Significance, and Confidence...............ccccccuvviriiieiininininicciinneeeceeeeeeee, 21-87
Table 21.6-1. Impact Matrix for Screening and Ranking Potential Cumulative Effects................... 21-91
Table 21.7-1. Summary of Key Project and Cumulative Residual Effects, Mitigation, and

Significance for Human Health..........ccoooiiiiiiicccceeecee 21-103
Table 22.1-1. Kamloops Land and Resource Management Plan: General Resource

Management Objectives relevant to Current Aboriginal Use..........c.cccoeeuiuiiiinnnnecininnnnns 22-5
Table 22.2-1. Consultation Feedback on Proposed Valued Component(s)...........ccceeueueueueueccrinnruennee 22-8
Table 22.2-2. Interaction of Project Components and Activities with Current Aboriginal Use

Valued COMPONEINLS .........cocuiuiuiiiiiiceiieeeeet ettt 22-11
Table 22.2-3. Valued Components Selected for ASSESSIMENL.........c.c.ccvereririrreueucirineniriereieerenereeeenenenes 22-19
Table 22.2-4. Temporal Boundaries used in the Assessment for Current Aboriginal Use............... 22-19

Table 22.3-1. Summary of Known Fish Species Occurrence in the Fish Baseline Study Area......... 22-27

Table 22.3-2. Fish Resources Harvested Traditionally by the Simpcw First Nation and Adams

Lake Indian Band ... 22-29
Table 22.3-3. Wildlife Resources Harvested Traditionally by the Simpcw First Nation and the

Adams Lake Indian Band...........cccccoooiiiiiiiiiii e 22-31
Table 22.3-4. Plants and Berries Harvested Traditionally by the Simpcw First Nation and the

Adams Lake Indian Band.............cccoooiiiiiiiiic e 22-32
Table 22.4-1. Risk Ratings of Project Effects on Current Aboriginal Use.........c.ccccceveiicicinninnnnne. 22-44
Table 22.4-2. Valued Components and Effects Related to Current Aboriginal Use......................... 22-47
Table 22.4-3. Proposed Mitigation Measures and their Effectiveness............ccccoceveeicinnncnccnae. 22-57
Table 22.4-4. Definitions of Specific Characterization Criteria for Current Aboriginal Use............ 22-59

84 | Table of Contents ERM Rescan | PROJ #0230881 | REV E.1 | JANUARY 2015



TABLE OF CONTENTS

Table 22.4-5. Attributes of Likelihood of Effects.......c.coccceecrirninieieiciiinninicieccinneeccceneeeee s 22-60
Table 22.4-6. Summary of Residual Effects on Current Aboriginal Use ...........ccccccovvviiiininnnnnnnes 22-63
Table 22.4-7. Summary of Key Effects, Mitigation, Residual Effects Characterization Criteria,

Likelihood, Significance, and Confidence..............cccccceicuiuiiiiiniiiiinniniiiicccceceeeeeeaes 22-65
Table 22.5-1. Impact Matrix for Screening and Ranking Potential Cumulative Effects................... 22-71
Table 22.5-2. Proposed Mitigation Measures for Potential Cumulative Effects and their

EAf@CHIVEINESS. ...ttt ettt ettt bbbt 22-73
Table 22.5-3. Summary of Cumulative Residual Effects on Current Aboriginal Use ...................... 22-74

Table 22.5-4. Summary of Key Cumulative Effects, Mitigation, Cumulative Residual Effects
Characterization Criteria, Likelihood, Significance, and Confidence.............cccccccevucucuneene. 22-75

Table 22.6-1. Summary of Key Project and Cumulative Residual Effects, Mitigation, and

Significance for Current Aboriginal Use............cccoouviiiiiiiiiiiiiiiinccccceceeeees 22-76
Table 23.3-1. Simpcw Indian ReSErves..........ccoocuciiiiniiiiiiiiiiecct s 23-14
Table 23.3-2. Adams Lake Indian Band Reserves............cccoooeiiiirininiininiicccceec s 23-19
Table 23.3-3. Neskonlith Indian Band Reserves and Infrastructure ............ccccooeviiicccciccnnnnnnne. 23-24
Table 23.5-1. Issues Raised by Aboriginal Groups related to Valued Components......................... 23-39
Table 23.5-2. Links between Aboriginal Rights, VCs, Effects, Mitigation, and Significance

Conclusions in the Application/EIS.........cccooiiiiiiiniiiiiiiicec s 23-44
Table 23.5-3. Temporal Boundaries of Harper Creek Project ............ccccecevuviviniciicccccecienneenes 23-47
Table 23.7-1. Summary of Potential Effects on Aboriginal Groups Rights and Accommodation

MEASULES .......oouniiiiiiitii s 23-70
Table 24.2-1. Mitigation Schedule.............cccccooiiiiiiiiiii e 24-12
Table 24.2-2. Air Quality Monitoring Schedule..............cccccooiiiiiiic, 24-13

Table 24.3-1. Potential Effects and Standard Operating Procedures for Archaeological Sites
WIHIN the LSA ..ottt 24-16

Table 24.7-1. Typical Dangerous Goods and Hazardous Materials on Site by Project Phase......... 24-47

Table 24.8-1. British Columbia Environmental Quality Guidelines Established as Performance
Objectives for Groundwater MONItOTiNg ...........covuririiiiiiiiicieiceeeereececccce s 24-56

Table 24.8-2. Summary of Proposed and Existing Groundwater Monitoring Wells and Rationale ....24-60
Table 24.9-1. Geochemical Characteristics of Waste Rock by Acid Rock Drainage Potential......... 24-71
Table 24.9-2. Definition of Ore Grade by Year and Pit Phase According to Copper Concentration....24-72

Table 24.9-3. Geochemical Characteristics of Low-grade Ore by Acid Rock Drainage Potential......24-72

HARPER CREEK MINING CORPORATION Table of Contents | 85



APPLICATION FOR AN ENVIRONMENTAL ASSESSMENT CERTIFICATE / ENVIRONMENTAL IMPACT STATEMENT

Table 24.9-4. Static Geochemical Characteristics of Tailings Samples...........cccccoceveiiiiicccnnnnnnnes 24-76
Table 24.9-5. Summary of MONItOTING ........cccvuiieieiiiiiiiiccciie e 24-95
Table 24.10-1. Mitigation Schedule...........ccciiiiiiiiiiiiciec s 24-99
Table 24.12-1. Receiving Environment Selenium Guidelines............cccocoeeeivininniiciinnnniccnae. 24-112

Table 24.12-2. Selenium Concentrations in Benthic Invertebrate Tissue, Harper Creek Project,

20T 24-115
Table 24.12-3. Selenium Concentrations in Fish Muscle Tissue, Harper Creek Project,

20T £0 2004 ..o 24-116
Table 24.12-4. Environmental Targets for Selenium in Receiving Waters for the

Harper Creek Project ... 24-128
Table 24.12-5. Proposed Selenium Monitoring Program............c.cccceeecirinininieecininninecccienienenenes 24-131
Table 24.13-1. Water Management Performance Objectives and Corresponding

Management MEASULIES............cccevuiuiririiiniiiiieinet ettt 24-133
Table 24.13-2. Water Management Monitoring Variables and Expected Outcomes...................... 24-140
Table 24.13-3. Water Management Reporting Requirements and Responsibilities........................ 24-140
Table 24.15-1. Analysis of Risks per Selected Spill Type.........ccccceiiiiiiiciiinirrcccccccccee 24-147
Table 24.15-2. Reportable Quantities under the Spill Reporting Regulation............ccccccceuennnene 24-151
Table 24.18-1. Typical Domestic, Industrial, Chemical and Hazardous Waste Likely to be

Generated at the Harper Creek Project ... 24-167
Table 24.18-2. Waste Types, Treatment, and Disposal.............cccccceeiiiiiiininiiiiiiiicie, 24-170
Table 25.2-1. Temporal Boundaries for the Capacity of Renewable Resources Assessment............. 25-2
Table 25.2-2. Renewable Resource VCs at the Harper Creek Project..........ccocoeueueiininniiccccinninnnne 25-4
Table 25.2-3. Renewable Resources Selected for Assessment.............cccoccueuririiiiiiinnncnnccccccnen 25-6
Table 25.5-1. Effects of Harper Creek Project on Renewable Resources...........ccoeueueuiirininniencncnnne. 25-10
Table 26.3-1. Identification of Potential Accidents and Malfunctions per Project Phase................... 26-5

Table 26.3-2. Project Routine Activities that Could Lead to Potential Accidents and Malfunctions....26-6

Table 26.3-3. Risk Ratings of Plausible Accidents and Malfunctions on Environmental Project

Valued COMPONENLS .........cueueuiiiiiiciiciitiee ettt 26-9
Table 26.3-4. Duration of Effects of an Accident or Malfunction ............cccceeeviviiiiccccccnnnnnes 26-10
Table 26.3-5. Attributes of Probability of an Accident or Malfunction............cccoccvcveccccicinnnnnnne. 26-10
Table 26.3-6. Consequence Severity of an Accident and Malfunction............cccceeuvueueicinnnnicccnne. 26-10

86 | Table of Contents ERM Rescan | PROJ #0230881 | REV E.1 | JANUARY 2015



TABLE OF CONTENTS

Table 26.3-7. Risk MatriX.......ccocoiiiiiiiiiiiiiiiii e 26-11
Table 26.4-1. Harper Creek Inventory of Dangerous Goods and Hazardous Materials and

Storage LOCAtIONS ..o 26-12
Table 26.7-1. Canadian Dam Association (2007) Dam Safety Guidelines - Dam Classification

CARGOTIES ...vviiviiicii s 26-46
Table 26.8-1. Summary of Risk for the Potential Accidents and Malfunctions............cccccccccucunnene 26-57
Table 27.2-1. Harper Creek and Regional Air Temperature Values (°C) ........cccccceecivinvicccinnennenen 27-5
Table 27.2-2. Harper Creek and Regional Extreme Air Temperature Values (°C)...........ccccceururununne 27-5
Table 27.2-3. Air Temperature-related Risks and Mitigation Measures..............ccccoevvviiiriiiinnnnnnes 27-8
Table 27.2-4. Harper Creek and Regional Precipitation Values (mm)..........c.ccccceeevinnniiccccninninnenen 27-9
Table 27.2-5. Harper Creek and Regional Extreme Precipitation Values (mm)...........cccccceueueurnnene. 27-10
Table 27.2-6. Precipitation-related Risks and Mitigation Measures..............ccceviiniiininiininnnnne. 27-12
Table 27.3-1. Mean Monthly Discharge at Water Survey of Canada Stations in the Baseline

SHUAY AT@A......uiiiiiicic s 27-14
Table 27.3-2. Monthly Runoff Values Estimated for the Harper Creek Project Area....................... 27-14
Table 27.3-3. Monthly Return Period Streamflow Relationships for the Project Area..................... 27-15
Table 27.3-4. Annual Peak and Low Flow Return Periods for Harper Creek at Water Survey

of Canada Station 08LBO76 ..o 27-16
Table 27.3-5. Streamflow-related Risks and Mitigation Measures............c.cccccceeivvivievcccinninicncncnnes 27-18
Table 27.4-1. Natural Disturbance Types in the Local Study Area and Fire Return Intervals........ 27-20
Table 27.4-2. Fire Occurrences for Each Decade by Cause in the Local Study Area and

Regional Study ATea ..o s 27-22
Table 27.4-3. Fire Danger Classes and Descriptions............cccccoeueueueuiinininieieicenininieecceeeeieeeeneaes 27-22
Table 27.5-1. Exceedance Probability, Risk, and Peak Ground Acceleration for Seismic Events

At Harper Creek ...ttt e 27-26
Table 27.6-1. Potential Project Component Sensitivities Arising from Climate Change.................. 27-29
Table 28.4-1. Summary of Residual Effects, Mitigation Measures, and Significance......................... 28-7

Table 28.6-1. Summary of Potential Interactions between VCs and Aboriginal Rights and
INEEI@SES ... 28-39

Table 28.6-2. Summary of Residual Effects, Impacts on Aboriginal Groups Rights, and
Accommodation MEASUIES ............cceuiiurieiicieiicie i 28-42

Table 28.8-1. Table Of COMMUEINIENES ....eeoveeeeeeeeeeeeeeeeeee ettt eeete e et e et e sereesereeseseesareeseneesaeeseraeesees 28-45

HARPER CREEK MINING CORPORATION Table of Contents | 87



APPLICATION FOR AN ENVIRONMENTAL ASSESSMENT CERTIFICATE / ENVIRONMENTAL IMPACT STATEMENT

LIST OF PLATES
Plate 7.4-1. Soil profile typical of soils developed on morainal material ............ccccccoviciciccnnnnnnne. 7-11
Plate 7.4-2. Soil profile typical of soils developed on weathered bedrock............cccoeuviciiiiinnnnnnen. 7-11
Plate 7.4-3. Soils developed on colluvial material .............cccccovviiiiiiiinniiiiicccceece 7-11
Plate 7.4-4. Soils developed on glaciofluvial material...........ccocooeiiiiinniiiiiiincccecccae 7-11
Plate 7.4-5. Soils developed on organic material .............cccccceoiniriririiiiininininicecceeeeeeeas 7-11
Plate 8.6-1. Determination of SIGNIfiCance .............cceeuviriririiiiiiiiccceceee s 8-18

Plate 20.5-1. Cairn at archaeological site EjQw-2 (photo provided by Terra Archaeology Limited)...20-25

LIST OF APPENDICES

Part A. Introduction and Background

Appendix 1-A
Appendix 2-A
Appendix 3-A
Appendix 3-B
Appendix 3-C
Appendix 3-D
Appendix 3-E
Appendix 3-F
Appendix 3-G

Appendix 3-H

Appendix 3-1
Appendix 3-]
Appendix 3-K
Appendix 3-L
Appendix 5-A

Appendix 5-B

BC Input-Output Model Report: Harper Creek

Proponent Response to Screening Comments

Notice of Open House and Invitation to Comment

Project Brochures

Project Posters

YMI Presentations

Summary of YMI's Communications with Aboriginal Groups

Aboriginal Issues Tracking Tables

YMI May 30, 2013 Letters to First Nations - Additional Consultation Measures

Additional Consultation Measures and Working Tables for First Nations
(June/July 2013)

Summary of YMI Communications with Government Agencies
Government Agencies Issues Tracking Table

Summary of YMI Communications with the Public

Public Issues Tracking Table

Technical Report and Feasibility Study

Terrain and Soils Baseline Report

88 | Table of Contents

ERM Rescan | PROJ #0230881 | REV E.1 | JANUARY 2015



Appendix 5-C
Appendix 5-D
Appendix 5-E
Appendix 5-F
Appendix 5-G
Appendix 5-H
Appendix 6-A
Appendix 7-A
Appendix 7-B

Appendix 8-A

TABLE OF CONTENTS

Terrain Mapping and Geohazards

Mine Waste and Water Management Design Report
Traffic Impact Assessment

Seismicity Assessment

2012 Open Pit Geotechnical Design

Pit and Infrastructure Geological Cross Sections

Metal Leaching and Acid Rock Drainage Characterization
2011 Geotechnical Site Investigation Factual Report

2012 Geotechnical Site Investigation Factual Report

Interaction of Project Components and Activities with Proposed Valued Components

Part B. Biophysical Environment Effects Assessments

Appendix 9-A
Appendix 9-B
Appendix 9-C
Appendix 9-D
Appendix 9-E
Appendix 10-A
Appendix 11-A
Appendix 11-B
Appendix 12-A
Appendix 12-B
Appendix 12-C
Appendix 12-D
Appendix 12-E
Appendix 13-A
Appendix 13-B

Appendix 13-C

Air Quality Baseline Report

Meteorological Baseline Report

Conceptual Model Plan

CALPUFF Model Input Parameters

CALPUFF Contour Plots

Noise Baseline Report

Hydrogeology Baseline Report

Numerical Groundwater Modelling

Surface Hydrology Baseline

Watershed Modelling

Monthly Flow Effects Assessment Tables

Snow Water Equivalent Data

Hydrology Synthetic Flow Series - Additional Information
Surface Water Quality Baseline Report

2014 Surface Water Quality Baseline Data Update

Surface Water Quality Predictive Model

HARPER CREEK MINING CORPORATION

Table of Contents | 89



APPLICATION FOR AN ENVIRONMENTAL ASSESSMENT CERTIFICATE / ENVIRONMENTAL IMPACT STATEMENT

Appendix 13-D Comparison of Predicted Water Quality to Water Quality Guidelines
Appendix 13-E  Water Quality Assessment of the Reasonable Upper Limit Case
Appendix 14-A  Fish and Aquatic Habitat Baseline

Appendix 14-B 2014 Fish Tissue Metals Memo

Appendix 14-C Harper Creek Fish Habitat Baseline Report

Appendix 14-D  Instream Flow Assessment

Appendix 14-E  Fish Habitat Offsetting Plan

Appendix 15-A  Terrestrial Wildlife and Vegetation Baseline Report

Appendix 15-B  List of Potential Rare Plants Occurring in the Local Study Area
Appendix 15-C  List of Plants of Importance as Identified by First Nations
Appendix 16-A  Risk Ratings of Project Effects on Wildlife Valued Components

Appendix 16-B  Selection of COPCs and Water Quality Impacts to Wildlife

Part C. Human Environment Effects Assessments
Appendix 17-A  Socio-economic Context

Appendix 18-A  Private Land in the Local Study Area
Appendix 18-B  Mineral Tenures in the Regional Study Area
Appendix 19-A  Visual Impact Assessment

Appendix 20-A  Archaeological Impact Assessment

Appendix 20-B  Archaeological Overview Assessment Report: Transmission Lines and
Mine Access Road

Appendix 20-C Historical Heritage Report
Appendix 20-D Paleontology Assessment
Appendix 21-A  Country Foods Baseline Report

Appendix 21-B Human Health Receptors and Locations within the Local and Regional
Study Areas

Appendix 21-C  Human Health Receptors in Relation to Predicted Air Quality Contours
for PMio and PM> 5

Appendix 22-A  Simpcw First Nation Traditional Land Use and Ecological Knowledge Study

90 | Table of Contents ERM Rescan | PROJ #0230881 | REV E.1 | JANUARY 2015



TABLE OF CONTENTS

Part D. Aboriginal Rights and Interests

Appendix 23-A  Simpcw First Nation Preliminary Research Report in Support of Simpcw
Strength of Claim

Appendix 23-B  Socio-economic Assessment Report - First Nations Overview, and Socio-economic
Baseline Reports for the Simpcw First Nation, Adams Lake Indian Band,
Neskonlith Indian Band, and Little Shuswap Indian Band

Appendix 23-C  Fish, Wildlife, and Plant Species Identified by Simpcw First Nation and
Adams Lake Indian Band

Appendix 23-D December 22, 2011 Letter from Métis Nation British Columbia to
Yellowhead Mining Inc.

Part E. Environmental Management Plans and Reporting

No appendices

Part F. Federal Requirements

No appendices

Part G. Summary and Conclusions

No appendices

HARPER CREEK MINING CORPORATION Table of Contents | 91



	Search
	Document Map
	Main Report
	Preface to the Application EIS
	Acknowledgements
	Executive Summary
	Table of Contents
	List of Figures
	List of Tables
	List of Plates
	List of Appendices

	Acronyms and Abbreviations
	Glossary
	Table of Concordance
	1. Overview of the Proposed Project
	2. Assessment Process
	3. Information Distribution and Consultation
	4. Project Design and Alternatives Assessment
	5. Project Description
	6. Geochemistry
	7. Closure and Reclamation
	8. Effects Assessment Methodology
	9. Air Quality Effects Assessment
	10. Noise Effects Assessment
	11. Groundwater Effects Assessment
	12. Hydrology Effects Assessment
	13. Surface Water Quality Effects Assessment
	14. Fish and Aquatic Resources Effects Assessment
	15. Terrestrial Ecology Effects Assessment
	16. Wildlife and Wildlife Habitat Effects Assessment
	17. Socio-economic Effects Assessment
	18. Commercial and Non-commercial Land Use Effects Assessment
	19. Visual Quality Effects Assessment
	20. Heritage Effects Assessment
	21. Human Health Effects Assessment
	22. Assessment of Current Use of Land and Resources for Traditional Purposes
	23. Assessment of Effects on Aboriginal Rights and Related Interests
	24. Environmental Management Plans and Reporting
	25. Capacity of Renewable Resources
	26. Environmental Effects of Accidents and Malfunctions
	27. Effects of the Environment on the Project
	28. Summary and Conclusions

	Appendices
	Chapter 1 Appendices
	Appendix 1-A BC Input-Output Model Report

	Chapter 2 Appendices
	Appendix 2-A Proponent Response to Screening Comments

	Chapter 3 Appendices
	Appendix 3-A Notice of Open House and Invitation to Comment
	Appendix 3-B Harper Creek Project Brochure - EAO Open House
	Appendix 3-C Harper Creek Project Posters
	Appendix 3-D YMI Presentations
	Appendix 3-E Summary of YMI’s Communications with Aboriginal Groups
	Appendix 3-F Aboriginal Issues Tracking Tables
	Appendix 3-G YMI May 30, 2013 Letters to First Nations - Additional Consultation Measures
	Appendix 3-H Additional Consultation Measures and Working Tables for First Nations (June/July 2013)
	Appendix 3-I Summary of YMI Communications with Government Agencies
	Appendix 3-J Government Agencies Issues Tracking Table
	Appendix 3-K Summary of YMI’s Communications with the Public
	Appendix 3-L Public Issues Tracking Table

	Chapter 5 Appendices
	Appendix 5-A Technical Report and Feasibility Study
	Appendix 5-B Terrain and Soils Baseline Report
	Appendix 5-C Terrain Mapping and Geohazards
	Appendix 5-D Mine Waste and Water Management Design Report
	Appendix 5-E Traffic Impact Assessment
	Appendix 5-F Seismicity Assessment
	Appendix 5-G 2012 Open Pit Geotechnical Design
	Appendix 5-H Pit and Infrastructure Geological Cross Sections

	Chapter 6 Appendices
	Appendix 6-A Metal Leaching and Acid Rock Drainage Characterization

	Chapter 7 Appendices
	Appendix 7-A 2011 Geotechnical Site Investigation Factual Report
	Appendix 7-B 2012 Geotechnical Site Investigation Factual Report

	Chapter 8 Appendices
	Appendix 8-A Interaction of Project Components and Activities with Proposed Valued Components

	Chapter 9 Appendices
	Appendix 9-A Air Quality Baseline Report
	Appendix 9-B Meteorological Baseline Report
	Appendix 9-C Conceptual Model Plan
	Appendix 9-D CALPUFF Model Input Parameters
	Appendix 9-E CALPUFF Contour Plots

	Chapter 10 Appendices
	Appendix 10-A Noise Baseline Report

	Chapter 11 Appendices
	Appendix 11-A Hydrogeology Baseline Report
	Appendix 11-B Numerical Groundwater Modelling

	Chapter 12 Appendices
	Appendix 12-A Surface Hydrology Baseline Report
	Appendix 12-B Watershed Modelling Report
	Appendix 12-C Monthly Flow Effects Assessment Tables
	Appendix 12-D Snow Water Equivalent Data
	Appendix 12-E Hydrology Synthetic Flow Series - Additional Information

	Chapter 13 Appendices
	Appendix 13-A Surface Water Quality Baseline Report
	Appendix 13-B 2014 Surface Water Quality Baseline Data Update
	Appendix 13-C Surface Water Quality Predictive Model
	Appendix 13-D Comparison of Predicted Water Quality to Water Quality Guidelines
	Appendix 13-E Water Quality Assessment of the Reasonable Upper Limit Case

	Chapter 14 Appendices
	Appendix 14-A Fish and Aquatic Habitat Baseline
	Appendix 14-B 2014 Fish Tissue Metals Memo
	Appendix 14-C Fish Habitat Baseline Report
	Appendix 14-D Instream Flow Assessment
	Appendix 14-E Fish Habitat Offsetting Plan

	Chapter 15 Appendices
	Appendix 15-A Terrestrial Wildlife and Vegetation Baseline Report
	Appendix 15-B List of Potential Rare Plants Occurring in the Local Study Area
	Appendix 15-C List of Plants of Importance as Identified by First Nations

	Chapter 16 Appendices
	Appendix 16-A Risk Ratings of Project Effects on Wildlife Valued Components
	Appendix 16-B Selection of COPCs and Water Quality Impacts to Wildlife

	Chapter 17 Appendices
	Appendix 17-A Socio-economic Context

	Chapter 18 Appendices
	Appendix 18-A Private Land in the Local Study Area
	Appendix 18-B Mineral Tenures in the Regional Study Area

	Chapter 19 Appendices
	Appendix 19-A Visual Impact Assessment

	Chapter 20 Appendices
	Appendix 20-A Archaeological Impact Assessment
	Appendix 20-B Archaeological Overview - Transmission Line and Mine Access Road
	Appendix 20-C Historical Heritage Report
	Appendix 20-D Paleontology Assessment

	Chapter 21 Appendices
	Appendix 21-A Country Foods Baseline Report
	Appendix 21-B Human Health Receptors and Locations within the Local and Regional Study Areas
	Appendix 21-C Human Health Receptors - Predicted Air Quality Contours

	Chapter 22 Appendices
	Appendix 22-A Simpcw First Nation Traditional Use and Ecological Knowledge Study

	Chapter 23 Appendices
	Appendix 23-A Simpcw First Nation Preliminary Research Report - Simpcw Strength of Claim
	Appendix 23-B Combined Socio-economic Baseline Reports
	Appendix 23-C Fish, Wildlife, and Plant Species Identified by Simpcw First Nation and Adams Lake Indian Band
	Appendix 23-D December 22, 2011 Letter from Métis Nation British Columbia to Yellowhead Mining Inc.





