Keeyask Generation Project

Environmental Impact Statement

Supporting Volume

Terrestrial Environment

KrryasK

Hydropower Limited Partnership

June 2012




KEEYASK GENERATION PROJECT
ENVIRONMENTAL IMPACT STATEMENT

TERRESTRIAL ENVIRONMENT
SUPPORTING VOLUME

Prepared by

Keeyask Hydropower Limited Partnership

Winnipeg, Manitoba

June 2012

Canadian Environmental Assessment
Registry Reference Number: 11-03-64144

Manitoba Conservation and Water Stewardship
Client File Number: 5550.00

KEEYASK

Hydropower Limited Partnership



This page is intentionally left blank.



KEEYASK GENERATION PROJECT June 2012

ACKNOWLEDGEMENTS

Management and coordination of the Terrestrial Environment Supporting Volume (TE SV):
MANITOBA HYDRO

Rachel Boone, B.Sc., M.Sc.

Nick Barnes, B.Sc., M.Sc.

Maria Zbigniewicz, B.Sc., M.Sc.

STANTEC CONSULTING INC.

Dale Stewart, B.Sc. Forestry, M.Sc. Natural Resources

Lead authors and individuals involved in the preparation of the TE SV:
MANITOBA HYDRO

Suzanne Ketcheson

Samantha McFarlane, B.Sc.

ECOSTEM LTD.: HABITAT AND ECOSYSTEMS, PLANTS

James Ehnes, B.A. (Hon.), M.Phil., Ph.D. — Lead

Jackie Krindle, B.Sc. with Calyx Consulting

Brock Epp, B.Sc., M.Sc.

Alanna Sutton, B.Sc. (Hon.), M.Sc.

Alex Snitowski, B.Sc., Advanced Dipl. GIS (Hons.)

Pierre-Hughes Tremblay, B.Sc., Natural Sciences Diploma

Qiang Huang, B.Sc., M.Sc., Ph.D.

Anthony Szumigalski, B.Sc., M.Sc., Ph.D.

Susanne Kames, B.Sc., M.Sc.

STANTEC CONSULTING INC.: TERRESTRIAL INVERTEBRATES, AMPHIBIANS AND REPTILES, BIRDS
Blair McMahon, M.Sc., P.Biol. — Lead

Leane Wyenberg, M.Sc. — Lead

Mike Sweet, B.Sc.

George Kroupa, RFT

Shirley Bartz, M.Sc.

KEEYASK

Hydropower Limited Partnership



KEEYASK GENERATION PROJECT June 2012

Angele Watrin Prodaehl, B.Sc., (Hons)

Jocelyn Hiebert, B.Sc.

WILDLIFE RESOURCE CONSULTING SERVICES MB INC.: MAMMALS, MERCURY IN WILDLIFE
Robert Berger, B.Sc. - Major (Ecology), M.N.R.M. — Lead
Andrea Ambrose, B. Sc., N.R.M.T.

Andtrea Patenaude, B. Sc.

Jason Kelly, B.Sc., M.N.R.M.

Pete Hettinga, B.A., B.Sc. - Major (Zoology), M.N.R.M.
Tim Kroeker, B.Sc., R..P..Bio., P. Biol.

Adam Walleyn, B.A.

Brian Kiss, B. Env. St. (Honours) Coop

Chris Higgs, B.A., M.N.R.M.

Christina Blouw, B.Sc., M.Sc.

Dion Kakegamic, N.R.M.T.

Ed Osborne, N.R.M.T.

Joesph Guay, B.Sc.

Jonathon Hopkins, B.Sc.

Justin Paille, B. Env. St. Coop, AWB

Mark Groener, N.R.M.T. pending

Michelle Dubois, B. Sc.

Morgan Scharf, B.Sc. - Major (Env. Sc.) pending

Nick LaPorte, B. Env. St., M.N.R.M.

Paul Rogers, B. Sc. (Honours)

Scott Johnstone, B. Env. St. (Honours) Coop

Scott Patrick, B. Sc.

Stephan Goodman, B. Sc.

Zac Waddington, B. Env. St. (Honours)

We would also like to thank all of the Keeyask Cree Nations Members from TCN, WLFN, FLCN;, and
YFEFN who participated in the terrestrial field studies and willingly shared their knowledge with us.

KEEYASK

Hydropower Limited Partnership



1.0

2.0

KEEYASK

Hydropower Limited Partnership

MASTER TABLE OF CONTENTS

INTRODUCTION. .....ccittitiiiirrnnnnnnisesssssineseesssssssssssssssssssssssssnssssssssssssssans 11
11 OVERVIEW OF THE ECOSYSTEM-BASED ASSESSMENT APPROACH.......cccceeveeeee 1-2
1.2 OVERVIEW OF KEEYASK TERRESTRIAL ECOSYSTEMS ....cccoovviirunnneeeceesssisssnnnnee 1-5
1.3 SCOPE OF THE ASSESSMENT ...ccettttttittttereemeeeeeeeeeeeeeeeeeeeeetetemeteeteteeteeeteessessssseeees 1-6
G 28 B 5013 Y 11 ol 5 T3 o ROUR PP 1-6
1.3.2  Project SCOPE...cceeiiiiiiiiitniiiiiiiiiiiititireeeccnstnresee e ssssssesaeeeeeeseaes 1-7
1.3.3 Project Linkage Identification ..........cccceeeeeiiiiinniniieieeiiniiiinnnneneeeeecnnnn. 1-8
1.3.4 Valued Environmental Components and Supporting Topics ........... 1-13
1.3.5  Spatial SCOPE ..eevvuurrreiiititieiiititieecctireecttee e 1-16
1.3.6 Temporal SCOPE ....uueeiiirnriiiiiiiiiiiiitireiiiieecnirrecsnre e essreeessaseees 1-21
1.4 ASSESSMENT METHODS....ccciittiiiiiiiiiiininiiniiinisnissssssssssssssssssssssssssssssssssssssssssssses 1-22
) B © S s [ PP RPN 1-22
1.4.2  USE Of MOAEIS....ciiruuieriennnieetenunieereenneeeeeraneeesenssseesesnssssseenssssssennsssssenns 1-22
1.4.3 Effects BenChmarks .......cccceueeierieneenirienneneereenecereenessesrennescsseanssssssenesss 1-23
1.4.4 Evaluation of Residual Effects.....c..cccceuereeiienencerienenrcriennecereenencereenenss 1-24
1.4.5 Addressing UncCertainty ........ccceeeeeeesneeciiueeenineeenineeennneeenseeensnesensneens 1-26
1.4.6  Sources of INfOrmMation . ....uueeeieeiiiiiiiimueeiiiiiiniiiirmuesiieessieeessmesssssssssnees 1-26

1.5 SUMMARY OF PROJECT COMPONENTS RELEVANT TO THE

TERRESTRIAL ENVIRONMENT ....ccuuuuirerssssssssssssssssssssssssssssssssssssssssssssssssssssses 1-28
1.5.1 Construction-Related IMpPacts........cceeeeveuireeiiiniieeiiiinneennneeeecnnnnnee. 1-29
1.5.2 Operation-Related IMPAcCts .....ceeeeureieiiiniiieiiiiiiiieineneecnieeecnnnnee 1-32
1.6 APPENDIX 1A: METHODOLOGY USED TO SELECT VALUED
ENVIRONMENTAL COMPONENTS AND SUPPORTING TOPICS.....cccceevveeeenneennee 1A-1
TERRESTRIAL HABITAT AND ECOSYSTEMS. .....occittiiiieeeeeeenne 2-1
241 INTRODUCTION ....otiiiirmuunnniiieriietemmuunssieessieiessmmnssiesssittesssmssssssssssstssssanssssssssses 2-2
2.2 APPROACH AND METHODS ..cccuuitituuiiiriemunieriemunismisnssierisnsssestssassessssssssssssssssssssns 2-5
2.2.1  OVeIVIEW .auiiiueiiieeiieneietneneiensistnecrsessssnsssssnsssssssssssssssnsssssnssssnssssasssssnssssne 2-5
2.2.2  KeY TOPICS.ccrurriiirrtrriiiiititiiiiiiiieecnineeeenineeeesssseseesssssssesssssssessssseees 2-5
2.2.3  Study ALEaS....cceeeeeeeeererereeeeeeeeieeeeeieiiiiitiiiiieiiiieeieeeeteeeee. 2-6



KEEYASK

Hydropower Limited Partnership

2.3

2.4

2.5

2.6

2.7

2.8

2.2.4  INfOrMAtiON SOULCES..cuuituiiuierieeererereerueeseessessesscsscrsesssssssssessessesscsssssnns 2-7

2.2.5 Assessment Methods ........ueeiieiiiiiiiiiiiiiiieiiininieeeeccneeeeeeen 2-17
OVERVIEW OF HABITAT AND ECOSYSTEMS ...ccccctintinniininiinnenseennneenseesseennnes 2-19
2.3.1 Ecological CONtEXL.....ceerrrrureeiiiinreeniiinneeiisinreensssneeensssseeessssseesssnns 2-19
2.3.2 Terrestrial Ecosystem Processes and Drivers .........coovueeeeinnnneeennns 2-21
2.3.3 Historical Change ........cccuiuieiieieiiiiiinnnninieeeecninneeeeeeesssnsseeeeee 2-33
2.3.4 Current Conditions .....cccceeueeeeiieiiiiiiiininiinieeeenninieeeeeenseeeeeee 2-37
2.3.5 Current Trends (no future climate change).....ccccceveeevurrreeiiinneeennns 2-80
2.3.6 Project Effects. ..., 2-82
INTACTNESS ..etietereutenittenitenstenittestesstessstestessstesssesssessseesssessssessssesssessssessnes 2-11
P SN B 15 {oTa 10 17 2 o3 o RPN 2-111
2.4.2 Assessment Approach and Methods........couuieeinnniieiiiinnneeennnnnnenn. 2-112
2.4.3 Environmental Setting .......ccceeevueeeiiueeiiiieeiiiiiinnitieenitieeeeeenneeeenneeenns 2-114
2.4.4 Project Effects, Mitigation and Monitoring .......cccceeeeeeeeeiiiiinnnnnenenen. 2-119
FIRE REGIME....ccctiiitintiiniininiinitnntenntestesseessaeesnessaeessessseessaessssessnnesssesnns 2-125
2.5.1  INtrOdUCHION uuuveeeiiitirieiiitnereenieeeenieeeeseeeeessasse e e s asseeessssaeeees 2-125
2.5.2 Assessment Approach and Methods........ccuuiieeinniieeinieneennnnenennn. 2-126
2.5.3 Environmental Setting ......ccccceeeeiiiiiiinniiiiiiiiiiiiiiinieeeeeennnneeeeeen 2-127
2.5.4 Project Effects, Mitigation And Monitofing .........ccceceeeeereiiinnnnnnnenen. 2-129
TERRESTRIAL HABITAT ....uutiiiiiiiinitiniteetesteste st ssne st sae s ne s saessae s 2-131
2.6.1  INtrodUCHION cuuueereiiiniireeiiitieeeeniireeentteeeentereeesasae e e ssaseeessssneeees 2-131
2.6.2 Assessment Approach and Methods..........cccovvnneniniieeiiiiiinnnnnnnnnnen. 2-131
2.6.3 Environmental Setting ......ccccceeeeiiiiiiinnniiiiieiiiiiiiiiniieeeecnnnneeeee. 2-133
2.6.4 Project Effects, Mitigation and Monitofing .........ccceeeeeruvreeeeinnneennn. 2-134
ECOSYSTEM DIVERSITY .cceieiuttiieieitnieeinsittteenesiteesesesntesesssssssssssssssssssssasssnns 2-139
W2 I SR B 15 T 11 17 2 03 o RPN 2-139
2.7.2 Assessment Approach and Methods..........ccccovvununriiieiiiiiiinnnnnnnnnnen. 2-139
2.7.3 Environmental Setting .......ccceeveeeeiiieeiieeniiieinnneeniieeeeeeenneeenneeenns 2-142
2.7.4 Project Effects, Mitigation and Monitoring .........ccceeereruvveeessinnneennn. 2-147
WETLAND FUNCTION ...etiiiiiiuiinitinienntensntestenseesssesseessseesssessssessssesssessneens 2-158
W28 75 SN B 15 o Ta 11 17 2 o3 o RPN 2-158
2.8.2 Assessment Approach and Methods........couuuiieiennuiieeinineneeinnnnneennn. 2-161



KEEYASK

Hydropower Limited Partnership

2.9

2.10

211

212
2.13
2.14

2.15

2.16

2.17

2.8.3 Environmental SEtting......ccceeeriueiriiiiiiiiiiiiiiiiineieiteseeeee e 2-166

2.8.4 Project Effects, Mitigation And Monitoting.......ccccceeeevnvnneneeeeeennn. 2-180
SOIL QUANTITY AND QUALITY cuucteuueeenerenneceaneeresnesssseesssncssnsessssssssnsassnssssnns 2-190
2.9.1  INtrOAUCHON wueeerriiiiiiiiirnueinieeesriieeennensssseesssaeessssnssssssssssssssssassssssssssnes 2-190
2.9.2 Assessment Approach and Methods..........uueeeveiieeiiinieeiniinneeeennnn. 2-190
2.9.3 Environmental Setting .......cccouvvvvvuriiiiiiiiiiiiiinnnieeeeeininneeeeeeenne. 2-192
2.9.4 Project Effects, Mitigation and Monitoring ........cccceeeeeuvneneeeeeeennnn. 2-194
CUMULATIVE EFFECTS WITH FUTURE PROJECTS ...ccccvvueeeiiiiiininnnnenensncennnens 2-199
2.10.1 INtrOUCHON cueeeriiiiriiiiiinueenieeernitteennensssseesssaeesssasssssssssssssssssasssssssssanes 2-199
2.10.2 INLACENESS cieveererrernenereenenncsrennescssennssseseenessessennsssssennssssssenasssssennsssssanne 2-199
2.10.3 Ecosystem DiIvVerSity....cccccceeeeeeeeeeeeeeeeeeeeeeeeeeemmeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 2-200
2.10.4 Wetland FUunCtion.....ccueeueeeeriiiiriiiiemmeesiiiissiieessmenssssssssssssssssassssssssssaes 2-200
SENSITIVITY OF PREDICTIONS TO FUTURE CLIMATE CHANGE.......cccccccoenuu. 2-202
2.11.1 Background ......coeciveinnuiiiiiiniiniiinicnenniesntesaeesaesessesssesssessssesnes 2-202
2.11.2 Terrestrial Habitat......ccceeeeeeeeerriieeennnnneseeeeeeeeennennesessseeeessnssssssssssseaes 2-202
2.11.3 INLACHNESS cieuuirineiieencienniernenerenesenessrssssssssssssesessnssssnsssssnssssnsssssasssansans 2-203
2.11.4 Fire ReGImMe...cccceeiiiiiiiuiiiiiiiiiiiiiiiiiietieeeenccnninneeeeeeeseessnsasseeseessnns 2-203
2.11.5 Ecosystem DiIvVerSity...cccccceeeeeeeeereeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 2-203
2.11.6 Wetland FUnCtioN....cceeeerveerinieerinieerinneennsseeeesneessnneesesseesssssesssssesssnes 2-203
2.11.7 Soil Quantity and QUality.....cccceevvvumrerriiiiiiiiiiiinneeeeeeeiniinnnnneeeeeeennne 2-204
ENVIRONMENTAL MONITORING AND FOLLOW-UP ...cccccottttuieriennniceeennneccenns 2-204
IMIAPS . ..uuttiiiiieteeiiiiitieeee st e e e es s sssss s s e e s e s s s s aaa s s s e e e e e s s s s s s aa s e e e sesesaes 2-208
APPENDIX 2A: ASSESSMENT METHODS ...ccootiiiiiiiiiiiiininininisisnsnsssssssssssssssssssses 2A-1
2.14.1 Project LinNKages.....cccoruurerieeriiiiiiiiiiniiieeeiiiiiiiineeeeeeeeesssnnsssseeeessennns 2A1
2.14.2 Study Area Delineation ........ccoceeeeeiiiuneeeiniinneeenisnneeennsnneeesssseeeennnns 2A-3
APPENDIX 2B: FIELD STUDY AND ANALYSIS METHODS ...ccccootiiiiiiiiiiinnnnnns 2B-1
2.15.1 Habitat Mapping......cccoveereenrueiiiennecnnuciniesneenneenieseesmeemmesneesse 2B-1
2.15.2 Habitat Relationships Studies — Data Collection..........ccceuveeeennnes 2B-15
APPENDIX 2C: DETAILED RESULTS FOR OVERVIEW OF HABITAT AND

ECOSYSTEMS...ciiiiiuiiiiiieiiiiiiiiiiiiiieeeeiiiiiiiseeeeeeessssssssssssesesssssssssssssssssssssssns 2C-1
2.16.1 Inland Habitat......cccoorveerrreerineenineenineennnieseseesssnesssssessssseesesssessaees 2C-1
APPENDIX 2D: FIRE REGIME......ccccttuuuiiiiiiiiiiiinnniiiiiinniciennaiiienneeessssassssees 2D-1



3.0

KEEYASK

Hydropower Limited Partnership

2.18 APPENDIX 2E: ECOSYSTEM DIVERSITY ..ccoitititmmmuuniiiiiiiiiiennuiiiiiesieieesssanseees 2E-1
2.18.1 Existing ENVIroNmMenNt.......ueeeeeeeeiiiiiiiiininieeeeininiinnineeeeeesnnnmmmeeeeen 2E-1
2.19  APPENDIX 2F: WETLAND FUNCTION .....cccctttttrrrerrrreeeeeeeeeeeeeeeeeeeemeeeeeeeeeeeeeeeee 2F-1
2.20 APPENDIX 2G: SOIL QUANTITY AND QUALITY ...ccceeereereeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 2G-1
TERRESTRIAL PLANTS.....ccittiiititittmmnneniiiiinnriieeesssmssssssssssssssssssssnssses 31
31 | BA\io 207 0 1038 3 (0 )3\ 3-1
311 Ky TOPICS ceerrurrreririnnnreiiitnreennitineeennteeeessnsneeessssseessssssesesssssssessssnns 31
3.1.2 Plant Processes and DIivers....cccceeeerieeunrieieennniereennceeeeennnseeseenseeseennnnenns 3-2
3.2 ASSESSMENT APPROACH AND METHODS.....cccctttitiimiereereeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 3-5
3,21 O VEIVIEW . cereeuirirenenerernensestennescsreenssssseennsssssennssssseanssssssennsssssannesssssannsssses 3-5
3.2.2  Study Ar@aS.....ueeeeeiiiuireiiiiniieeiniireeiieeeerre et aaa e e asasessanes 3-5
3.2.3 INfOrmMation SOULCES. .uuuciiieruureerernueereennereerernsecereensnseesesnsssssesnssssssennnnanes 3-7
3.2.4  MEthOdS cieeeeuciieenenceiienenrerirnnescereenesseseenesscssennsssssesnesssssennsssssennesssssenassssss 39
3.3 ENVIRONMENTAL SETTING ...uuuuuiissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 3-14
3.3.1 Historical CoONditiONS....cccuuuierienneiereennneereenanreerenssseereenssesesnsnsessennnnsans 3-14
3.3.2 Current ConditiOns ....cceeeeeeeecereenneereenneeeeenasessessssessessssssesnsssssssnssnsnes 3-14
3.3.3 Current Trends (no future climate change)......cecceevevvvunrreeiisneeecnnnnns 3-32
34 PROJECT EFFECTS, MITIGATION AND MONITORING ..ccecueerrenenereenenscerennencnne 3-32
3.4.1  INtrOdUCHON ..civiiiiiiieiiiiiiiriiietnneeeieiestteessnnnssssesssssesssnsssssssssssssssnnnsssssns 3-32
3.4.2 Invasive PLANts ...cccccieiiiiniiiieiiieeniiinieieenerenistsesersesessnssssssssssnssssnsssssnns 3-33
3.4.3  Priofity PlantS.....vevvisviiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiisisisasaaaaaaaaee. 3-36
3.5 CUMULATIVE EFFECTS WITH FUTURE PROJECTS...cccucctttmeecriennencereenenccscenenns 3-43
3.5.1  INtrOdUCHON ..cviiiiiirieeniiiiiiiiietnueeiiieesieetesanessssesssssesssssssssssssssssssnnnssssnns 3-43
3.5.2  Priority PlantS......iiiiniiiiiaaaaaes 3-43
3.5.3 Sensitivity of Predictions to Future Climate Change ........................ 3-44
3.6 ENVIRONMENTAL MONITORING AND FOLLOW-UP .......ccoovvunurnnnnnnnnnnnnnnnnnnnn. 3-45
3.7 APPENDIX 3A — PLANT METHODS ....uctttuuiitimneiieriemeierienessessesassessssssssssssns 3A1
3.8 APPENDIX 3B — PLANT SPECIES LISTS ..ccituuueiiiiiiiiiimmmnnnniccssneeesmnenssssssssnees 3B-1
3.9 APPENDIX 3C — PLANT COMMUNITY RESULTS....cccctttttiiiiinirriieenneeeeeeeeeeeeee 3C-1
3.10 APPENDIX 3D —INVASIVE PLANTS...ccccttttttttimmmmimmeimmmmeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 3D-1
3,11 APPENDIX 3E — PRIORITY PLANT SPECIES .....ccccttttttriimimeeeeneeeeeneeeeeeeeeeeeeees 3E-1



4.0

5.0

KEEYASK

Hydropower Limited Partnership

TERRESTRIAL INVERTEBRATES ......iiiiiiiiiiiinnneeecceienninnnnneee 4-1

41 | B\ie 200 08 03 3 (0 ) 3\ PPN 4-1
4.2 APPROACH AND METHODOLOGY . ceuuuiiitmmuierirnuieeieemieeceesiicecessssessessssessssssseses 41
4.2.1 Overview to APProach........cceeeiciiiiiiniiiiiiiiiiiiniieeeeeecncineeeeeeeeeeens 4-1
4.2.2  Study AL@QA ccccueeeeeereerereeeeeeeiiiiiiiiiieieiiiieteieeieeeeeettttttttttteeeeee 4-2
4.2.3 Information SOULCES ..cccvvrerriiirriiiiimuuiiiiiitiiiiitnuuiieesiieeessaasessessssessssnes 4-2
4.2.4 Assessment Methods......cciieeeuiiiiienniieiieneieriieneeeereenneeeeeennsseeeeennsseseenanns 4-3
4.3 ENVIRONMENTAL SETTING ..ceeuuuiiieenuuiceerenuiicceenmiceeesssiectessssesesssssesssssssssssssnee 4-3
4.3.1 HistoriC CONAitiONS . .cceueererirnneniereenencereeneescsrennescsrernesssssennsssssennssssssanases 4-3
4.3.2 Current CoNAitiONS....ccueeerirenecereeneesereenessesrennssceseanessessenssssssennssssssanases 4-3
4.3.3  Curtent Trends ..ccceiiiiiimueiiiiiniiiiinmueiiiiisiieismmmessseessssessssssssssssssssssssnnes 4-6
4.4 RARE /PRIORITY ORGANISMS ...eeevvvvuueereeeeeereersssnssssesseessssssssssssssssessssssssssssssssanes 4-7
4.4.1 Species Potentially Occurring in the Region..........cccovvunnnnnennnenennnnn. 4-7
4.4.2 Historical Records of Rare/Priofity ...ccccovveeeriiineeciniineeciniineecesinnnneees 4-7
4.4.3 Current Locations of Rare/Priofity ......ccccevviivvuiinuiiniinnneinneenneennneens 4-7
4.5 VALUED ECOSYSTEM COMPONENTS ...citttuiiittmmuiceieniieceesmieecessieecesssseseessseess 4-7
4.6 PROJECT EFFECTS, MITIGATION AND MONITORING......cccevneeeereenmsscssennescsseenanes 4-8
4.6.1  CONSLIUCHION ceuuurrrrenereenensereennescsreenssssssenessesssnnsssssasnsssssssnnssssssnnssssssanases 4-8
4.6.2  OPEratioN....ceeeeeeeeeeeeeeeeeeeeeeemmmmiiimmremiiieeseeim... 4-10
4.6.3 Cumulative EffectS...cccuccriiiiiiiiiiimmeiiiiiniiiiimmuniiiniieisssmessseessssssssnnes 4-11
4.6.4 Environmental Monitoring and Follow-up..........cceeeeeiiiiinnnnneeeeeennn. 4-11
4.7 APPENDIX 4A: TABLES AND FIGURES ....ccccottiiiiinnunneeeteiiiiiiinnnneeeeeeessssssssnnnees 4A-1
AMPHIBIANS AND REPTILES......cccciiiiiiiiiitnnnnnniiiiennnineeessmnssssssssssss 5-1
5.1 INTRODUCTION .iiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeteeeeemmeeeeeeeeeeeeeeeeeeetteeeseeseesssssseee 5-1
5.2 APPROACH AND METHODOLOGY . ceuuuiiiimmuicrirnnieeieemiecceesiicseessssessssssscssssssseses 5-1
5.2.1 Overview to Approach.......ccccccniiiiiiiiiiiiiiiiiiiiiieeeccniiieeeceeceecnnnene 5-1
5.2.2  Study Afea ...ccceiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieeneeeeeeereeeeeeeeeeeeeeeeeeeee e seseseeees 5-1
5.2.3 Information SOULCES ....ccceuuuuuriiiiriiiiirmuuiiiiiiiiiiieemuuuiiessiieeessanssesssnees 5-2
5.2.4 Assessment Methods....ccceeceiieuueeerieneniirieenneeeieenneeeeennseeeseensssessennssssseens 5-3
5.3 ENVIRONMENTAL SETTING ..uuuuuuteeeeeieiiiissssnneeeeecessssssssssseseeeesssssssssssssssssssssns 5-4
5.3.1 HistoriC CoONditionsS.....ccceeeereenenrerreneecereenensereenesscssennesssseanssssssennsssssenne 5-4



5.3.2 Existing Environmental Current Conditions ........ccceeeveveeeriinveeeennnnnnee. 5-4

LC70 JC T O3 13573 s LA 15 ) s U F 3N 5-6

5.4 PRIORITY AMPHIBIANS .....uuututuuuisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 5-7
5.4.1 Species Potentially Occurring in the Region.........ceeevuveeeineennnnnnnnenn. 5-7

5.4.2 Historical Records of Rate/Priofity .....ccocueevuiirnuiiniiiniinnuiinieinecnnnennns 5-8

5.4.3 Current Locations of Priority Amphibians ...........eeeeeeeiiiinnnnnieeeiennnn. 5-8

5.5 VALUED ECOSYSTEM COMPONENTS ..ccittiiiiiiiiniiinnininnnnssssssssssssssssssssssssssssssssssses 5-8
5.6 PROJECT EFFECTS, MITIGATION AND MONITORING ...cccctvueirernnerenncrenesseenncrennens 5-8
5.6.1  CONSIUCTION . ..uuuiiiiiiiiiinueenieeeriieeesnuenssseesssseesssssssssssssssssssssssssssssssssssssnnns 5-8

5.6.2  OPEIAtON .uueirviiieiiiniiiiniinitiitesitesatessessseessatesssessssessasesssessssessssessaes 5-11

5.6.3 Environmental Monitoring and Follow-up .........cceeeeeiiinnnnnneeeeennnn. 5-12

5.7 MAPS ciieiiiiiiineietieneierienesertesassestesnsssssesnssssstssassessssnsssssesssssssesnsssssssnassessesassnns 5-13
5.8 APPENDIX 5A — AMPHIBIAN SURVEY METHODS ....ccccetttiiiiienneeeeeeeeeeeeeeeeeeeeees 5A-1
5.9 APPENDIX 5B — FIGURES ....ccccctttiiiiiiiiiiiiiiiiiiiiiieiiieieeieeeeieeeeeeeeeeeeeeeeeeeeeeeeeeeeee 5B-1
6.0  BIRDS.......iiiiiiiittiiiniitneieetietneessssstesssssssssessssssssssssssssssssssssssssssnssssssssas 6-1
6.1 INTRODUCTION ...cttuuuiiiirmuniertenuieetesmsiestesssecersssiesssssssessssssesssssssssssssssesssssssses 6-1
6.2 APPROACH AND METHODOLOGY ..cceetttitiiiieiieeeeeereeeeeeeeeemeeeeeeeeeeeeeeeeseeeessesesssesee 6-2
6.2.1 Overview to APProach.......eeeeeeeiiiiiiiiniiiieeeiiniiieeeeeecnneeeeeeen 6-2

6.2.2  STUAY ALCQ curvurrrrrrerreerrsssesssssessssassssssssssssesssssssasssssessssassessessssassesssens 6-2

6.2.3  INfOrmAation SOULCES....cceeiiriiiiirmueeeiieirrieirsmmeesseesssssesssnsssssssssssssssnssssssnes 6-4

6.2.4 Assessment Methods ......cccceeeeiieneniiiieneencrienneneereenesesrennsscssennessessennssenes 6-5

6.3 ENVIRONMENTAL SETTING ...uuuuuuisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 6-7
6.3.1 HistoriC CONAItIONS .euuuuirierunierernneereennnreeeernnecereennseeeennsssesessssssseennnanes 6-7

6.3.2 Existing Environmental Conditions.........ccceeevuveeeieeeciieecnneenineennnnenn. 6-8

6.3.3  Curtent TrendS...ccceuuureeeeerieiernnenrseeeeeeeeennnmnesssesseeeesssssssssssssessssnsnsssssns 6-30

6.4 PROJECT EFFECTS, MITIGATION AND MONITORING ...cccevveereenencreenenscssennencnne 6-40
6.4.1 Valued Environmental COMPONENLS .....ccovruureeririinereiisiinneeensinneecnnnnns 6-40

6.4.2 Other Priority Birds (Supporting TOpPiCS) .....cceerrrurreiirrureeeniinneeennnnns 6-57

6.4.3  Other Bitds..ccccceiiiriiiiiiiiiiiiiiiteieteieteeceteseeeeseneesesneesesaeesssasesesanes 6-73

6.4.4 Cumulative EffecCts...cccciiieeeereeiieneieiienenserienesscsrennescsseonssssseenesssssennsssnns 6-97

6.4.5 Environmental Monitoring and Follow-up .......cccecveeeieiennnneennnnennnne 6-101

KEEYASK

Hydropower Limited Partnership



6.5 0N PPN 6-106
6.6  APPENDIX 6A — BIRD SURVEY METHODS ....ccccoiurterrernnnreessnnneeesessnseessssnsenes 6A-1
6.7  APPENDIX 6B — TABLES AND FIGURES......ccetttiirtreernesnneeesssnneessesssnsessesssnsenes 6B-1
7.0  MAMMALS ..ottt sssasasssaaaaes 7-1
7.1 INTRODUCTION ...cooiiiittrrtettiiiiiiiiinneeeeteensissnseeeeesssssssssssseeesssssssssssssses 7-1
7.2  APPROACH AND METHODOLOGY ....ccccooviiimmmnneeiieiiiiissnnneeeeeeesssssssnnnes 7-2
7.2.1  Overview to Approach.......cciiiiiiiiiiiiiiiiiiiiieeecccineeeeecccccnaans 7-2

7.2.2 Priority Mammal SPECIes .....uueerrrruurreiiiiiiieiitiieeniteecnnneeecnneeeens 7-2

7.2.3  Study ALea ..cccciviiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeereeeeeeee s eeeseeee 7-3

7.2.4 Information SOULCES .....ccceeriiiiiiiiiiiiiiiiiiiieiiiiiiieiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 7-4

7.2.5 Environmental Impact Assessment Studies .......ccceevueeeeiiineieiiinnneenn. 7-6

7.2.6 Establishment of Benchmarks......ccccccvvveiiiiiiiiiiimmuniiiiiiiniiiinnnnniinnn 7-9

7.2.7 Assessment Methods......ccccceeiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieneeeieeeeeeeeeeeeeeeeeeee. 7-11

7.3 ENVIRONMENTAL SETTING ...ccoooovvnuureeitiiiiiiiinneeeeeeenssinnnseeeeeessssnnns 7-11
7.3.1  OVEIVIEW.uurriiiiiiiiiiiinnireieiciiiiiiinneeeeeecsseisssssesesessssssssssssssssesessssssssnes 7-11

7.3.2  Small MammalS......ccceeiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiieeeeeeeeeeee 7-13

7.3.3 Aquatic FUrbearers........cceeiviiiiniiieieiiiiiiiiiiiiieeecinnnnieeeeeccsennnnnne 7-19

7.3.4 Terrestrial Furbearers.....ccccvvivvnnureeiiiiiiiiiinnnneeciciiniiiinieeeeccesssssnnneee 7-30

7.3.5 Large Carnivores .....ccceeerueeecireeensueeniiieennieeenieeeeneeesssesesssseesssnessssneens 7-44

7.3.6 Valued Environmental COmMPONENts .......ccceeerrueeeeessinneecnsssnneeenssnnnees 7-53

7.3.7 Summary of Current Conditions ........cceeeeeeeeeeeeieeeeeeeeeieeeeeeeeeeeeeeeeeeeeee 7-79

7.3.8  Curtent Trends ...ccovvveeeeiiiiiiiiiiiinreeeiiinniiireeeeccesnsnsseee e essssssssaneee 7-80

7.4 PROJECT EFFECTS, MITIGATION, AND MONITORING...........ccc..... 7-83
7.41  Small MammalS.....cccceiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeee 7-84

7.4.2 Aquatic FUrbearers........cceciiiiiinniiieiiieiiiiitiiiiieecccnninneeeeccsnnnnene 7-88

7.4.3 Terrestrial Furbearers....cccccvvivnnuuueeiiiiiiiiiiinnneeeieiiniiinneeccccesssssnnneee 7-94

7.4.4 Large Carnivores .....ccceeeereeeeieeenineeniueenniueeesiteessineeessseeesssnsessssessssnes 7-100

7.4.5 UNGUIALES ceeereeeeiiiiiiiniiiiiieeeeiiiiiitieeeeeeeeesaraeseeeeeeeesssssaaaasesesesenans 7-106

7.4.6 Valued Environmental COmponents .......cccecueeeeeeeeiiiisssnnnnneeeeeennnn 7-106

7.4.7 Rare or Regionally Rare Species ......cccccevivvunnnrriieeiiiiiiiinnnnnneeeeccnnnnn. 7-131

7.4.8 Cumulative Effects....cccccccviiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeee 7-143

KEEYASK

Hydropower Limited Partnership



8.0

9.0

KEEYASK

Hydropower Limited Partnership

7.4.9 Sensitivity of Effects to Climate Change ...........ccueeeevnvreeeninneeeennns 7-148

7.4.10 Environmental Monitoring and Follow-up ........ueeeeeeeiiiiinnnnnnnneen. 7-152
7.5 APPENDIX 7A — MAMMAL SURVEY METHODS ....ccccetttttiiiererneeeereeeeeeeeeeeeeeeenees 7A-1
7.5.1 Mammal Sign SULVeYS.....ccceeerruereriureiniurienitreeniteeeniteeennteeeesneeessneeennes 7A-1
7.5.2 Aquatic Furbearer Studies ........cceeevvurriiiniiirieiniiiieennnineecnieneecnnnne 7A-9
7.5.3 Ungulate Studies.....cccuvvumrrririeiiiiiiiiiiiiiiieeeeiniiineeeeeecnnnneeeeeen 7A-12
7.5.4 Small Mammal Trapping Program.......cccecceeeiiviueeeinsiinneeinisinnneennnnns 7A-15
7.5.5 Ground Surveys for MUSKIat.......cccevueeeeiiiinieeeiiiineeeniineeennneeennnns 7A-16
7.6 APPENDIX 7B = TABLES ...citttttiiiiiiiiiiiiiiiiiiieiiiiieteiieieeieeeeieeemeeeeeeeteeeeeeeeeeeeeeeeee 7B-1
7.7 APPENDIX 7C — ADDITIONAL MAPS.....ccctttttiiiiiriiinriiiineeieeeeeeeeeeeeeeeeeeeeeeeeeeeeees 7C-1
WILDLIFE AND MERCURY ...cittiiiiiiiiiieiiniinneeieniienecesssennsssssssessssses 8-1
8.1 GENERAL INTRODUCTION ...ccvuuuuuuiiierreieeemmunniicesseeiesssmmmmiiisseeeessssmmssssseessssses 8-1
8.1.1 Introduction to Pathways and Potential Effects ........ccccoevuurrrrunnnnnnnne. 8-1
8.2 GENERAL APPROACH AND METHODOLOGY ....ccuuuuuuummmmmmmmmmismiiiiimiimmsmsims. 8-2
8.2.1  StUAY ATCQ cuuvvrrerrerrereeresrsssesssssssessessssssssesssssssssssssssssessessssssssssssssesssens 8-3
8.3 BIRDS AND MERCURY ASSESSMENT ....cccetuuuuuesicesreereessunnssccssseeeesssnssssssssseeesssans 8-4
EL 70 T S B's U3 (oo LB T x5 [0 's AU PPRTPN 8-4
8.3.2 Approach and Methodology .........ueeieiiiiiiiininiiiieiiiiiiiiiieeeeeecnnnn, 8-5
8.3.3 Environmental Setting .......ccccvueeeruieiiiieiiiiiiniitiennieeenieeeseeeseeeeaneens 8-6
8.3.4 Effects of Mercury on Birds.........coovuiiiiiiiiiiiiinniieinniniieenninneecnnnn, 8-13
8.4 MAMMALS AND MERCURY ASSESSMENT ......cceisssssssssssssssssssssssssssssssssssssssssssses 8-16
8.4.1  INrOAUCHION cuuueeriueiriieteeietencttesettesettesetessssesessesesneessssaesssssesesnnes 8-16
8.4.2 Approach and Methodology ........cceuvuueeeiiiuirieiiiineneeiiiinneeeninneeennnnes 8-19
8.4.3 Environmental Setting ......ccccevvreeiiieiiiieniiiiinnitieenieeeeieeeneeeeee e 8-25
8.4.4 Project Effects, Mitigation, and Monitoring ........ccccceeeevennnneeeeeeennnnns 8-37
8.5 APPENDIX 8A — EFFECTS OF MERCURY ON BIRDS —A REVIEW .......ccccceeeeeee 8A-1
8.5.1  Waterbirds cuuueeueiiiiiiiiiuuiiiiiiiiiiiienueeniieesiteeesmneessssesssssssssnsssssssssssssssnnns 8A-2
8.6 APPENDIX 8B — APPROACHES TO SURROGATE MODELS AND RISK
CHARACTERIZATION ...ccuuuuuunnmrmnnmsmmmmmmmiiiiiiiiiiisiiiiiiiisii .. 8B-1
8.7 APPENDIX 8C — ADDITIONAL TABLES ....uuuueeetiiiiiiiininnnneeeeeeesssssssnneeeeeesssssnnns 8C-1
REFERENCES......cooiiiiiitttiiinittiiiniiiiesniteeasssstsssnsssssssssssssssssssnsssssses 9-1
9.1 LITERATURE CITED ..ccucituuiiieueienncereneereancessneerencssssesssssssssssssssssssssssssssssnssssnnnns 9-1



9.2 PERSONAL COMMUNICATIONS ..vueeueeeceueeseeseessessessesscssessessessssssessessessesscssessnsss

10.0 GLOSSARY

KEEYASK

Hydropower Limited Partnership



ACRONYMS, ABBREVIATIONS
AND UNITS

A "
Ke KrEyasK
Hydropov
Hydropower Limited Partnership



KEEYASK GENERATION PROJECT June 2012

ABBREVIATIONS AND ACRONYMS

Abbreviation /7 Acronym

AE SV Aquatic Environment Supporting Volume

AEA Adverse effects agreement

AMEC not an acronym — name of consulting firm

AMP Access management plan

ANOVA Analysis of variance

ASI Area of special interest

ASL Above Sea Level

ATK Aboriginal Traditional Knowledge

ATV all terrain vehicles

BC British Columbia

BCMELP British Columbia Ministry of Environment, Land, and Parks
BCMOE British Columbia Ministry of the Environment

BP Before Present

CALA Canadian Association for Laboratory Accreditations, Inc.
CARCNET Canadian Amphibian and Reptile Conservation Network
CBN Churchill-Burntwood-Nelson

CCFM Canadian Council of Forest Ministers

CCME Canadian Council of Ministers of the Environment
CCREM Canadian Council of Resource and Environment Ministers
CEA Cumulative effects assessment

CEAA Canadian Environmental Assessment Agency

CL Confidence limit

CNP Cree Nation Partners

CO, Carbon dioxide

COSEWIC Committee on the Status of Endangered Wildlife in Canada
CRD Churchill River Diversion

CRD-LWR Churchill River Diversion / Lake Winnipeg Regulation
CWcCs Canadian Wetland Classification System

CWsS Canadian Wildlife Services
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SUPPORTING VOLUME

KEEYASK

Hydropower Limited Partnership



KEEYASK GENERATION PROJECT June 2012

Abbreviation /7 Acronym

d.w. Dry weight

dBA Decibels adjusted (noise power)

DBH Diameter at breast height

DEM Digital Elevation Model

DL Detection limit

DMA-80 Direct mercury analysis (version 80)
DNC Direct negotiated contract

DOI Digital Ortho-Images

e.g. example

EA Environmental assessment

EAPF Environment Act Proposal Form

EC Environment Canada

EIA Environmental impact assessment
EIS Environmental impact statement
ELARP Experimental Lakes Area Reservoir Project
EMAN Ecological Monitoring and Assessment Network
EMP Ecological monitoring program

EMPA Excavated Material Placement Areas
EnvPP Environmental protection plan

EPA Environmental Protection Agency

EPP Environmental protection program

ER Ecological Reserve

ESWG Environmental Studies Working Group
et al. and others

ETL Enviro-Test Laboratories

EUP Exclusive use permit

FEMP Federal Ecological Monitoring Program
FLCN Fox Lake Cree Nation

FLRMA Fox Lake Resource Management Area
FLUDEX Flooded upland forest experiments

FN First Nation
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Abbreviation /7 Acronym

FNA Flora of North America

FRA Fire regime area

FSL Full supply level

GHA Game Hunting Area

GHG Greenhouse gases

GIS Geographical Information System

GPS Global positioning system

GS Generating Station

HSI Habitat suitability index

HVDC High Voltage Direct Current

HZI Hydraulic Zone of Influence

re. in other words

IBA Important Bird Area

IC Inorganic carbon

IEZ Intermittently exposed zone

IMAC Interim maximum acceptable concentration
INAC Indian and Northern Affairs Canada

IPCC Intergovernmental Panel on Climate Change
ISCM Invasive Species Council of Manitoba

JKDA Joint Keeyask Development Agreement
KCNs Keeyask Cree Nations communities including Tataskweyak Cree Nation

(TCN), War Lake First Nation (WLFN), York Factory First Nation (YFFN),
and Fox Lake Cree Nation (FLCN).

KIP Keeyask Infrastructure Project

KIP EA Keeyask Infrastructure Project Environmental Assessment
LECO not an acronym — provider of environmental analytic equipment
LEL Lowest effect level

LFH Litter, fibric, humic

LK Local knowledge

LNR Lower Nelson River

LUC Land use categories

LWCNRSB Lake Winnipeg, Churchill and Nelson Rivers Study Board
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Abbreviation /7 Acronym

LWR Lake Winnipeg Regulation

MBCDC Manitoba Conservation Data Centre

MBESA Manitoba Endangered Species Act

MDMNR Manitoba Department of Mines and Natural Resources

MEMP Manitoba Ecological Monitoring Program

MESA Manitoba Endangered Species Act

MIT Manitoba Infrastructure and Transportation

MMMR .Canada-Manit.oba. Agre.emerllt on the Study and Monitoring of Mercury
in the Churchill River Diversion

MNS Manitoba Naturalists Society

MOL Minimum operating level

MWS Manitoba Water Stewardship

n.d. No date

N/A Not available/applicable

NCIS National Contaminants Information System

NCN Nisichawayasihk Cree Nation

NFA Northern Flood Agreement

NTS National Topographic System

NWT Northwest Territories

OWES Ontario Wetland Evaluation System

PD SV Project Description Supporting Volume

PDA Potential Disturbance Area

PE SV Physical Environment Supporting Volume

PEL Probable effect level

Pl SV Public Involvement Supporting Volume

PPER Post-Project Environmental Review

ppm part per million

PR Provincial Road

PRLC Partners Regulatory and Licensing Committee

PRSD Percent relative standard deviation

PWz Predominantly wetted zone

QA/QC Quiality assurance/quality control
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Abbreviation /7 Acronym

RMA Resource Management Area

ROW Right-of-way

RRCS Renewable Resources Consulting Services Ltd.

RTL Registered Trapline

SARA Species at Risk Act

SD Standard deviation

SE Standard error

SE SV Socio-Economic Environment, Resource Use and Heritage Resources
Supporting Volume

SEIA Socio-Economic Impact Assessment

SIL Southern Indian Lake

SLC Soil Landscapes of Canada

SLCPPER Split Lake Cree Post Project Environmental Review

SLOSS Single Large Or Several Small

SLRMA Spilt Lake Resource Management Area

SLRMB Split Lake Resource Management Board

sp(p). species

TCN Tataskweyak Cree Nation

TE SV Terrestrial Environment Supporting Volume

TEMA Tataskweyak Environmental Monitoring Agency

TK Traditional Knowledge

TN Trap night

TRG Tissue residue guideline

USDA United States Department of Agriculture

USEPA United States Environmental Protection Agency

USGS United States Geological Survey

VEC Valued Environmental Component

WLFN War Lake First Nation

WMA Wildlife Management Area

WRCS Wildlife Resource Consulting Services

YFFN York Factory First Nation

YFRMA York Factory Resource Management Area
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Unit Abbreviation
centimetre cm
degrees celcius °N
degrees north °C
hectare ha
hectares per year ha/yr
kilometre km

metre m
milligrams/kilogram mg/kg
millimetres mm
micrograms per gram pa/g
micrograms per gram dry weight pg/g d.w.
parts per million ppm
percent %
square kilometre km?
Square meter m?
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