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EXECUTIVE SUMMARY

An executive summary of the present document has been published separately. Copies of the
executive summary can be obtained by contacting the individuals listed in Section 1.1 — Contact
Names and Address.

004-P037500-0200-EI-R200-00

MACKENZIE VALLEY HIGHWAY EXTENSION / PEHDZEH KI NDEH - DEHCHO REGION
PROJECT DESCRIPTION REPORT (PDR)






DESSAU

TABLE OF CONTENTS

EXECUTIVE SUMMARY L., i
ACRONYMS .. XV
1 INTRODUGCTION ...ttt ettt et e e e e e eeaaaaeas 1
1.1 Contact Names aNd AGUIESS .....uuiiiiieeeiieiiiiiiie et s st r e e e s e s st e e e e e e e s sseneebaeeeaaeeeesasnsnees 2
1.2 PUrpoSe Of the STUAY.....cciiiiiiiiiiiiice e e e e e e e e e e e e e snnrereees 2
2 REGULATORY REVIEW AND APPROVALS ...ttt bebebsbsbeeebeeeeaeeeeenee 3
N R 60 ] ¢ (=) AT TP U U UTU T 3
2.2 RegUIAtOrY FramMEWOIK.........cuuiiiiiiiiie ittt et e e e s b e e e e 3
05 T = o [ - | 3
2.2.1.1 The Mackenzie Valley Land and Water Board (MVLWB) .........cooiuiiiiiiaiiiiiiiiieeee e 4
2.2.1.2 The Mackenzie Valley Environmental Impact Review Board (MVEIRB)...........ccccveevinneen. 5
2.2.2 Territorial and FEAEIAL.........ocuuiiii e 5
2.3 APProvals and PerMItS ........ooo ittt e e e e e s et ee e e e e e e e e aennnees 5
A T R o (- S STt 1 [ o | SRR 7
2.3.1.1 Prince of Wales Northern Heritage Centre (PWNHC)........cccceeiiiiiiiiiiiie e 7
2.3.1.2 Government of Northwest Territories Environment and Natural Resources

(ENRY) ..ottt ettt ettt ettt een 7
2.3.1.3 Aurora Research INSHtULE (ARI) ......ocuriiiiiiie it 7
2.3.2 Assessment — The Environmental Impact Assessment (EIA) Process ......ccccceeeevvvrcvvnnnen. 8
2.3.2.1  Preliminary SCrEENING.......ccuuuueiiiaeiiieiieii e e e e e ettt e e e e e e e ataeeeeaaaaeaaasaeeeeeeaaeaaansbeeeaaaeeaaanneees 8
2.3.2.2  Environmental ASSESSMENT (EA) ......uuiiiiiiiieiiiiie et 10
2.3.2.3 Environmental Impact REVIEW (EIR) ........cooiiiiiiiieieeiiciiiee ettt evaaee s 10
2.3.3 POSE-ASSESSIMENT ... 11
2.3.3.1  Land AULNOMZAIONS ...t e et e e e e e ettt e e e e e e s e annber e e e e e e e eannnraeeeas 11
2.3.3.2  Water AUINOTIZALIONS. .....cciiiiiiiiiiiie ettt e et e e s e e nanees 14
3 PROJECT DESCRIPTION ....utitttititititititititititisitinisesesse e 17
3.1 Project BaCKgQrOUNG............ooiiiiiiiiiiiiiie ettt e et e e e e e e e e s ae e e e e e e e e aanes 17
3.1.1 Northern Vision — All-Weather Road in the Western ArctiC ..........cccccceveeeeiiicciiiieniee e 17
3.1.2 Mackenzie Valley Highway EXtension (MVH) .........coooiiiiiiiiiie e eesirneen e 18
3.1.2.1 The Existing Highway and Winter Road SYStemM.............cooiiiiiiiiiiiiiieae e 18
3.1.2.2 The Mackenzie Valley Highway EXtension (MVH) ..........ccccoiiiiiiiiiiiiiecee e 18

3.2 The Mackenzie Valley Highway Extension in the Pehdzeh Ki Ndeh - Dehcho
=0 (0 SRRSO 21
I T A o Tox 1 1 o] o DU UT TP PR 21
3.2.2 General SUIMOUNGINGS ... .ceiiiiiiiiee ittt e et e e abb e e e sbb e e e e snbbeeeesasbneeene 21
3.2.3 WaLErCOUISE CrOSSINGS .. uueeteeeeiiiitrieetteeessisatatreeeeeesssssstrrereraeessaassssreereeeessaasssrenereeessannnsnns 23
TR T ¥ 11[o] g = 1T PR TRUPT PR 23

004-P037500-0200-EI-R200-00

MACKENZIE VALLEY HIGHWAY EXTENSION / PEHDZEH KI NDEH - DEHCHO REGION
PROJECT DESCRIPTION REPORT (PDR)



DESSAU

TABLE OF CONTENTS

3.3.1
3.3.2
3.4

34.1
3.4.2
3.4.3
3.5

351
3.5.2
3.5.3

3.6

3.6.1
3.6.2
3.6.3
3.6.4

3.6.5

3.6.6
3.7
3.7.1

3.7.2

Connecting the Arctic Coast t0 CaNATA .......ccueieeiiiiiiiiiiiie e
Completing the Mackenzie Valley Highway in the Dehcho Region .........cccccccveeiiiiiinnnnn.
Design Parameters for the All-Weather Highway............cccooeciiiiiiiie e,
Design EMBDanKMENT ........cooiiiiiiiiie et a e a e e
LCT=To ] 0= {0 I TS o | o S
Drainage StrUCIUIE DESIGN .....uuiiiiieie ettt e e e e e s e e e e e e e s st e e e e e e e e e s senrnreees
WINTEE ROG. ... ..ttt e e e ettt e e e e e e e s aabb e e e e e e e e e e e aanbbneeeaaaeaans
LCT=T =T | B D 1=t o) (o o RS
LT <T0] 10111 Y PP P PP SUPTPPN
SENSItIVE COMPONENTS. ...cciiiiiiiitiiie ettt e e e e ettt e e e e e e s e aaabeeeeeaaeesaaaanbaeeeeeaeeeaaannneees
3.5.3.1 Hydrology — Presence of Water and Wetlands ............ccccccoeviiiiiiei e
3.5.3.2 Wildlife — Presence of Moose and Mo0Se Pasture Areas..........ccccceevveiueeeeeeeeiinniiieeeeeenn
3.5.3.3 Social and Traditional Activities — Presence of Burial, Spiritual, Cultural and

HUNTING AFBAS ...ttt e ettt ettt e e e oottt et e e e e e e ettt e e e e e e aanneaeeeeaaeeaannsbeeeaaaeaeannnens
(O] 1104 17.4=To I AN [T |1 41T o | SR
(D11 (o [ I @] 0 1S o 1= = 11T ] 1 SRR
Alternative AlIgnments CONSIAEIEA ........ccooiiiiiiiiiiiiie e
LT =T o] 41T 1 Y PSR
(D=1 = 11 L=To l D TSty o] 1o o SRR
3.6.4.1 Hodgson Creek Bridge APProach ..........oocuuueieiioiiiiiie et
3.6.4.2 Hodgson Creek Bridge to Ochre RIiVer Bridge ...........uvvviieeiiiiiiiiiieee e
3.6.4.3 Ochre River Bridge to Whitesand River Bridge............ccoeiiiiiiiiiieeiiiiiiiieee e
3.6.4.4 Whitesand River Bridge to Strawberry Creek Bridge.........ooocuuieeiieeiiiiiiiiiiieeee i
3.6.4.5 Strawberry Creek Bridge to Vermillion Creek South Bridge...........ccooocvvivieeeeeiiiiiiieeneenn.
3.6.4.6 Vermillion Creek South Bridge to Bob’s Canyon Creek Bridge...........cccovveviiiiiiiiiieenennnn.
3.6.4.7 Bob’s Canyon Creek Bridge to Dam Creek Bridge ..........coooiuiiiiiieeiiiiiiiiieece e
3.6.4.8 Dam Creek Bridge to Blackwater River Bridge ............eviviiiiiiiiiiieee e
3.6.4.9 Blackwater River Bridge to Sahtu Settlement Area Boundary ............cccceeeeieiiiiiiiiiennennn.
Terrain CONITIONS ...ttt e e e e ettt e e e e e e sabbb e e e e e e e e e sanbnaeeeaaaeaeanns
3.6.5.1  DraiNage STIUCIUIES ... .uuuiiiieei ittt e e e eeeti et e e e s ettt e e e s e st e et e e e e eesatbaeeeaeeessstbaaaeaeenains
3.6.5.2  TOPOGIrAPNY ...eeeiiiiiiiiie et a e e e e e e e e
Quantity and COSt ESHMALES .......eiiiiieiiiiiiiei ettt e e e e e e snbaee s
LR 10 (N 1 Y/= 1] 1T T (o] o PP
Preliminary RECONNAISSANCE .......ccccoiiiiiiiiiiieee e et e e e e e e e e e e e e e s e s ar e e e e e e e s snnrnreees
3.7.1.1 Gathering of the EXisting INfOrmation.............cccco i
3.7.1.2 Field Reconnaissance and On-site Validation .............cccocviieiiiiiiiciiieni e
INVESTIGAtION WOTK ...ciiiiiiiiieice et e e e e e s e e e e e e e e s e s anrraeeeeae s
3.7.2.1 Geophysical Surveys and Manual SOUNING ........ccuuiiiiiiiiiii e
3.7.2.2  GeoteChNICal STUTIES......c.cvviiiieiiiiiiie et

004-P037500-R200-EI-R200-00

MACKENZIE VALLEY HIGHWAY EXTENSION / PEHDZEH KI NDEH - DEHCHO REGION
PROJECT DESCRIPTION REPORT (PDR)



DESSAU

TABLE OF CONTENTS

3.7.3 ANAlYSIS Of RESUILS ... ...ttt e e e e e et b e e e e e e e e aaans 50
3.7.4 Behaviour Assessment Of the ROA...........coiuviiiiiiiiiiiiie e 50
3.8 Mitigation TECHNIQUES .....uvvieieee ittt e s e s e e e e e e s st e e e e e e e s e sanrereeeeeeesaannnes 51
O S T A 401 o F= T (41 o | PP TP PPRPPT 51
IS 0 I 1= 40 153 o] T o TSR 52
S e T o 1= L] - 1 PSR RR 54
RS B €T=To] (<) ai] (3= T [o W €T=To o | £ o [T UOUPPRPRTR 54
S I O U | £ TR P PO RTPPR R PPPPPRPPP 55
3.9 BOIMOW SOUICES. ... e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eaeeas 55
3.9.1 General Information on Borrow Sources in the Ar€a........cccoeviiiiiiiiiieieee e 55
3.9.2 Available Information on Borrow Sources in the Area .........cccceeevvieeeeiiiie i 55
3.9.3 Borrow Material REQUIFEMENTS ........uviiiiieeiiiiiiiieee e e e e s st e e e e e e e e s s e e e e e e e e s senrrreeeeaaeeeaans 61
3.9.4 Further Investigation of BOITOW SOUICES .........uuiiiiiiiiiiiiiiiiiee et a e 61
I O B @0 111 {1 o 1T o PP PR PR TPRN 62
3.10.1Winter Approach to CONSITUCLION ......cciieeiii e e st e e s e e e e e s et r e e e e e e e e anns 62
3.10.2CONSIIUCLION OVEIVIEW .....eeeeieeeeiiitiieeeea e e e e ettt et e e e e e s asbbbbe e e e e e e s s anbbeeeeeeaeesaannbseeeaeaeesaannne 63
3.10.3CONSLIUCHION ACHVILIES .. .eeiiiiiiiie ettt e et e e st e e s sabe e e e e snbeeeeeanes 63
3. 11 Life CYClE ASSESSMENT. .. uiiiiiee e e ittt e e e e e s st e e e e e e s e s st e e e e e e e e s s s sabbreeeeeeessasanreeeeeeaeeaaasne 63
4 TRADITIONAL AND OTHER LAND USES.......c.ooiiiiiiiieiiiie ettt 69
4.1  Traditional Land Use and KNOWIEAQE .........ooouuiiiiiiiiiaiiiiieeee et 69
4.1.1 Traditional Life-Style and Background............ccuuveiieoiiiiciiiieee e 70
4.1.2 Natural RESOUrces HarveSstiNg .......cccuuuiiiieeeiiiiiieiie e e s e e e e rr e e e e e e 75
o R V1 o | 1 £= o P T V=T ] o TR TPRRRT 76
4.1.2.2  Vegetation HarveStiNG........cccuviiiiie ettt e st e e e e s e st e e e e e s e s satbaeeeaeeesanee 78

o G T I T o T @ Tt od U = o3 Y USRS 79
4.1.3.1 Shelter and Gathering SIteS.......coui it e e e ee e e e e e e e aneeee 79
I N N = Y= QL = 113 O SRR PPRR 79
I R T I = Tod o1 Vo PO PP ST PPPRTP 80

4.1.4 Archaeology and Heritage RESOUICES ........cccuuuiiiiieieaaiiiiiiiie et e e e e e e e e e e 80
O 5 A |V =1 1 g oo LS ST PP P TP PR PPN 81
4.1.4.2 Principles of Heritage Resource Potential ASSESSMENT ........cccooiiiiiiiiiiiieiiiiiiieee e 81
4.1.4.3 Study SPeCIfic MENOUS ...ttt e e e ea e e e e 82
4.1.4.4  StUAY LIMItALIONS ....viviiiieeiiiiiiiei e ettt e e s st e e e e s e et e e e e e s e satbaeaeaeeeesesbanaaaaeeeaaanes 83
4.1.45 Summary of HUMAN HISTOMY .......coiiiiiiiiiiiiie e 84
4.1.4.6 Archaeological OVErvIEW ASSESSIMENT ......c.ciiiiiiiiiieteeaiaiitiiiee e e e e e et ee e e e e s aaneereeeaaeeaaannee 90

4.2  Other Land Use And Management ATEaS.........uuueieeeeeiiiiurieereeeeesisisnieeereaesssnnssssnneseaeessanns 96
4.2.1 The Draft Dehcho Land USE Plan ...........c..cooiiiiiiiiiiiiiie e 96
4.2.2 Management and CONSEIVALION AFBAS .........oiiiuuuiiiiiiaaeaiaiiiie e e e e e et e e e e e e e e senbeeeeeeaaeae s 96
4.2.3 The Pehdzeh Ki Ndeh Conservation ZONE ...........ocueeiiiiiiiieiiiiiee ettt 97

004-P037500-0200-EI-R200-00

MACKENZIE VALLEY HIGHWAY EXTENSION / PEHDZEH KI NDEH - DEHCHO REGION
PROJECT DESCRIPTION REPORT (PDR)



DESSAU

TABLE OF CONTENTS

4.2.4 The Mackenzie Special Infrastructure COrridor........ ..o 97
4.2.5 Past and Existing Non-Traditional Land USES..........ccccceeeeviviiiiiiiiee e ciiieee e 101
4.3 Proposed FULUIE Land USES ........cciiieiiiiiiiiiiieiie e secititee e e e e e s ataaee e e e e e s s saanbaaee e e e e e s ennnnnees 101
4.3.1 The Mackenzi@ Gas PrOJECE ........uiiiiiaiiiiieie et e e 102
5 COMMUNITY INVOLVEMENT ..ottt ittt ee ettt e e s s st e e e e e e s e snntaaeaaaeeesssnnnnnnanneeeeeennnns 103
ST R 070 ] ) (AT P PP UPPPPR R PRTP 103
N = T Tt (o ] (0] [ o To ISR 104
SIS I Y/ 111 0 To o (o] [ To | R PP 104
5.4  Early Community ENQAgEMENt........cooiiiiiiiieiie et e e 105
L A 2Y o] o (o =Yoo PSSR 105
5.4.2 Community CONSUItAtION PrOCESS .........uviiiiiiiiiiiiiieiet et 105
5.4.2.1 Invitation and COMMUNICALION .........cieiiiiiiiiiiiie et 105
BU4.2.2  AQEBNUA ...ttt et e et e e e et e e e e e e e et eeeeaean 106

L G T =S U | PPNt 107
5.4.3.1  MEELNG DYNAMICS .....uuviiiiiieeiiiiiiiiet e eeee e e e e e e st e e e e e e s e bbb e e e e e e s saabba e e e e e e s eennrraaeeaeas 107
5.4.3.2 Key Comments, QUESHIONS and CONCEINS.......couiiuuiriiiiaeeaiiiiieiie e e e et e e eiieeeeaa e 108

5.5 Public Involvement Throughout the Preliminary Screening Process .........cccccccovveuvineeen. 108
LS A Y o o (o - T o R 108
T 1 10 = (11 ] o o RSP 108
5.5.2.1 Invitation and COMMUNICALION .......c.iiiiiiiuiiiiiie et e ettt e e e e e e e e e e e e eneeeeeaaaeas 109
5.5.2.2  CONSUIALION PrOCESS ... . .tiiiiiiiii ettt ettt e et s it e s e e baeees 110
B5.5.2.3  RESUILS. ..ttt e e e e er e e e e e e e bneeeea s 111

5.5.3 SUIVBY ...ttt ettt ettt bttt bttt bttt e e bn et e bn b e bnbnbnbaeeee 115
B5.5.3.1  SUIVEY RESUILS .ooiiiiiiiiiii ettt e s et e e e e s et e e e e e e s e e antreaeeaeas 115

R Y= Tote] oo I = {10 o o PP PRR 119
5.5.4.1 Invitation and COMMUNICALION .......c.iiiiiiiuiiiiiie ettt e ettt e e e et e e e e e e e aenneeeeaaaeas 119
5.5.4.2  CONSUIALION PrOCESS......utiiiiiiiii ettt ettt s e e et e e baeeas 121
B5.5.4.3  RESUIS ...ttt e e e e et e e e e e e s aabreee e s 123

6 ENVIRONMENTAL OVERVIEW ...ttt e e e e e e e e 133
6.1  Physical COMPONENTS.....ccoiiiiiiiieiie ettt e e e e e e e e e e e e e e e e nneeees 133
L 0 R 1111 = (= T PRSP 133
{0 0 00t R € 1= =T - | TP PTPT TSP 138
L0 0 A AN | g =10 o 1T L (0 = R 138
L0 0 O T = = Tox o] = Vi o o PRSP 139
6.1.1.4 Wind Speed and DIr€CHION ...........uuiiiiiieiiiiie ettt e e et eeeeas 139
B.1.1.5 AN QUAIILY ...ttt ettt oottt e e ettt e e e e e ettt e e e e e e e nnbe e e e e e e e e e annnneeaaan 140
L0 0 O T 1[40 P (=Y O g = T g o [ PSRRI 142

6.1.2 GEOPNYSICAl ASPECES ....ciiiiiiiiiiiee it e e e e e e e e s e e e e e e e e e e nnnrees 143

004-P037500-R200-EI-R200-00

MACKENZIE VALLEY HIGHWAY EXTENSION / PEHDZEH KI NDEH - DEHCHO REGION
PROJECT DESCRIPTION REPORT (PDR)

\i



DESSAU

TABLE OF CONTENTS

6.1.3

6.1.4

6.1.5
6.1.6
6.1.7
6.2

6.2.1

6.2.2

6.2.3

6.3
6.3.1
6.3.2

L0 2 R = 1) VS{ T To | =T o | AU PO UPURRURN 143
B.1.2.2  PEIMATITOST ....eiiiiitiii ittt 144
6.1.2.3  BEAIOCK GEOIOGY ...eeiieiiiiiiiiiiiiie ettt ettt e e ettt e e e e e et e e e e e e s e anbbneeeeeeeaannees 144
6.1.2.4 Terrain Conditions Along Optimized AIGNMENt ...........cuuiiiiiiiiii e 144
6.1.2.5 Geohazards and SenSitivVe TEITAIN ........cceiiiiuiiiiiiiie e 146
100 ] g1 7= Taa T gF= 1= T0 IS (= TSRS 147
6.1.3.1 Environmental Overview for Contaminated SitesS..............ceiieiiiiiiiiiiiee e 147
SUIMACE WALET ...ttt e st e e st e e e e s ab e e e e s nnneeae s

6.1.4.1 HydrolOgiCal ASSESSIMENL........cuiiiiiiiiiiiiiiee ettt e e e e e e e e e et e e e e e e s s anbbreeeeeeeaaanees
6.1.4.2 Water and Sediment Quality
GIOUNOWALET ...ttt ettt r e s e s n et e s e e ne e e s e e nnreenneeennne e

PUblic Water INFTASIIUCLUIE .......oiveiee ittt steee et e e st e e s snraeeeeans
AMDIENT NOISE ...ttt e e e e e e s st bt e e e e e e e e e s nbbbbeeeaaaaeaann
Biological COMPONENLS ......ceiiieiii it e e e e e e e e s s e e e e e e e s nnnnrarereeeees
V2T o 1= = L1 o o [ UEPPRE
L2 O R (W T |V Y = PSPPSR SORTPPRRP
6.2.1.2 Valued Environmental Component SeleCtion............coccuviiiieeiiiiiiiiiiiee e 158
6.2.1.3  StUdy LIMILATIONS ....eeiiiiiiiiiiiiiei ettt e e e e e st e e e e e e s e e e e e e e e e aannees
6.2.1.4 Landscape Context...............

6.2.1.5 Vegetation in the RSA

6.2.1.6  Vegetation IN LSA ... oo ittt e e e et e e e e e e e e e e e e e aneee
L2 N AT 1 = o To L P UPT SR UPRRP
6.2.1.8 Rare Plants

LAV o 1 = USRS
L R Y (1T |V Y = PP SURTPPRRP
6.2.2.2 Valued Environmental Component SeleCtion............coccuviiiieeiiiiiiiiiiee e 175
6.2.2.3  Study Limitations

6.2.2.4  IMAMIMAIS ..ottt e ettt e e e e e e ettt et e e e e e e e ntbee e e e e e e e e anbeneaeaaaeaanns
B.2.2.5  BiIUS...eiiiiiitie ittt et
6.2.2.6  AMPNIDIANS ... e
Fish and Fish Habitat ...........oooiiiiii e
B.2.3.1  GENEIAL...eiiiiiiiie ittt
6.2.3.2 Stream Crossings

6.2.3.3 Watercourses with EXIStiNg BrAgES......ccooaiiiiiiiiiiee e e 195
6.2.3.4 Previously Assessed Watercourses with no Existing Crossing Infrastructure................. 201
6.2.3.5 Watercourses with no Crossing Infrastructure & no Biophysical Data ....

6.2.3.6 Suspected Wetland Areas and Other Unclassified Water BodiesS...........ccccceereeeiininnns
S0CI0ECONOMIC COMPONENTS ..oieeiiiiiieiieie e e e e e s e e e e e e e e s e e e e e e e s s s nanbre e e e aeeeseennnreneees
AAMINISITALIVE STTUCLUIE .....eeie ittt e et e e e st e e e e sbae e e e eneees
DemographiC Profile............ e

004-P037500-0200-EI-R200-00

MACKENZIE VALLEY HIGHWAY EXTENSION / PEHDZEH KI NDEH - DEHCHO REGION
PROJECT DESCRIPTION REPORT (PDR)

Vi



DESSAU

TABLE OF CONTENTS

7

6.3.3

6.3.4

6.3.5

6.3.2.1 Territory and Population DENSIY .........ooiuuiiiiiiiai i eeeeeee e 213
B.3.2.2  POPUIBLION....cceitiiieieee ettt et n et a e 214
6.3.2.3 Language, History and Cultural Identitiy .............ccoeeeiiiiieiiiiieieee e 215
SOCI0ECONOMIC PrOfilE .....ciiiiiiiiie e 216
6.3.3. 1 EAUCAIION.....ciiiiiiiiiiiiie ettt 216
6.3.3.2  LADOUN FOMCE ...ttt ettt e e e e 216
6.3.3.3  LOCAI ECONOIMY ....ciiiiiieiiiiee ettt ettt et e ettt e et e e et e e e e e s s 218
Individual, Family and Community WelINESS.........covvveiiiiiiiiiiiiiie e 218
6.3.4.1  Health CONOItIONS ......ocoiiiiiiiiiiiii e 218
6.3.4.2 Family Concerns and Community CONAItiONS ............coeiiiiiiiiiiiiieeeaiiiiiiiee e 219
(S S T o [0 10 L] o Vo TSP PRRP SR 220
6.3.4.4  COMMUNILY/SOCIAI SEIVICES .....oviiiiiiieiiiiee ettt 220
Community Infrastructure and ULIlIEIES .........vveevieee i 221
6.3.5.1  Transportation INFTASIIUCTUIE ...........ooiiiiiiiiiiei e e e 221
B.3.5.2  ULIIHIES ..e ottt 221
6.3.5.3  COMMUNICALIONS ......eviieiiiiie ettt e s e s s e e e e e s snn e e e s nneees 221

ANTICIPATED ENVIRONMENTAL IMPACTS AND PROPOSED MITIGATION

YL ST 1 223
7.1  Optimization of AIGNMENt PRASE ...........uviiiiiie i 223
7.2 Construction and Operation PhasSES.........uuiiieiiiiiiiiiiiiee e 224
7.2.1 Traditional and Other Land USES .........ccoiiiiiiiiiiiiie et 224
7.2.1.1 Potential Impacts on Traditional Land USE ...........cccoiiiiiiiiiiiiiiiiiee e 224
7.2.1.2 Mitigation of Potential Impacts on Traditional Land USe............ccccceoviiieiniiiiiniieee e 227
7.2.1.3 Potential Impacts on Other Land Uses and Future Development...............cccoccvvveeeeenn. 230
7.2.1.4 Mitigation of Potential Impacts on Other Land Uses and Future Development.............. 231
7.2.2 PhysSiCal COMPONENTS......ciiiiiiiiiiiie ettt e e e et e e e e e e e s bt aeee e e e e e e e e annneees 232
7228 AN QUAIEY .ottt 232
7.2.2.2  SUIMACE SOIIS ..eeeeiiiei ittt et e e e e e e st e e e e e e e nsbbareeeeeeeaannnraeeeas 233
7.2.2.3  GEONAZAIIS .....ccviiiiiiiiie et 233
7.2.2.4  CONtAMINALEA SITES .....uiiiiiiiiiiiiiii ettt e e e e e e e e s e bbb e e e e e e e s e nnebeeeeaeas 234
7.2.2.5  SUIMACE WALET ....coiiiiiiiteee ettt e ettt e e e e e et e e e e e e s neaeneeeeas 236
A I €10 1N [ [0 V7= 1= U URUR R UR 236
7.2.2.7  AMDIENTNOISE ...oiieiiiiiieiii ettt e et e e e e e e ettt e e e e e e s st eb e e e e e e e e anntreeeaaeas 237
7.2.3 Biological COMPONENTS.........uuiiiiieieee it e s e e e e e s s s e e e e e e e s s arrr e e e e e e e e e snnnnnnees 238
A2 T R VL =T [ = 4o PP PPPT PO 238
T.2.3.2 WIIIFE et ettt 241
7.2.3.3  Fish and Fish Habitat..........cooiiiuiiiii e e e 255
7.2.4 S0CI0ECONOMIC COMPONENTS. . eiiiiiie i ittt e ee e e s s st r e e e e e s s s s e e e e e e s s s snbrrreereeeeeesnnrnneees 268
4 5 R 0 1Ty 1 To T =1 o] o)V PP UPRR USRI 269
7.2.4.2  SOCIOBCONOMIC ..eiieiiiiiiitiet e e et ettt e e e e e ettt e e e e e ettt e e e e e e e e bbb bt e e e e e e e e snbbb et e e e e s aannnbnneeeaens 270
7.2.4.3 Individual, Family and Community WellNeSS ............uuieiiiiiiiiiiiii e 275

004-P037500-R200-EI-R200-00

MACKENZIE VALLEY HIGHWAY EXTENSION / PEHDZEH KI NDEH - DEHCHO REGION
PROJECT DESCRIPTION REPORT (PDR)

viii



DESSAU

TABLE OF CONTENTS

7.2.4.4 Community Infrastructure and ULIHtIES ..........ccueeiiiiiiiii e 276

7.3  Summary of Potential Impacts and Mitigation Measures............ccccvveveeeeisiiccievnneeeeeennanns 279
7.4  CUMUIALIVE IMPACES......cuiiiiiiiee e e e e e e s s s e e e e e e e s et bae e e e e e e e ssasnrraeeeaaeeas 287
7.4.1 Spatial BOUNUAIES .....coeeeiiiieeiee ettt e ettt e e e e e e s bt e et e e e e e e e anbbreeeaaaeeas 288
A =11 o] r= U 2100 [ To F= T4 = USSR 288
7.4.3 Valued COMPONENES........uiiiiiiieeeii it e e e e e e sttt e e e e e e s s st r e e e e e e e s sa st abaeeeaeeessaasnrrreeeaaeens 289
7.4.3.1  BIiO-PHYSICAI VECS ..ottt ettt e e e e s et n e e e e e e e e e nneee 289
7.4.3.2 Socioeconomic and CURUIal VECS .......coooiiiiiiiiiiie e a e 289

7.4.4 Past, Present and Future Projects, and Activities Considered.........c.ccccoovvuvvveeereeeennnns 289
7.4.4.1 Past and Existing Projects and ACHVILIES ...........cuiiiiiiiiiiiiiiiee e 290
7.4.4.2 Proposed Future Projects and ACHIVILIES ..........uuiiiiiiiiiiiiiiiee et 291

7.4.5 Summary of Cumulative Impacts POtential ..o 296
7.4.6 Mitigation of CuMUIAtiVE IMPACTES .......ceiiiiiiiiiiiiiee e e e e e 296
8 ENVIRONMENTAL MANAGEMENT PLAN .. .ottt ittt ennaeee s 299
8.1 Legal and Other Environmental REQUIFEMENES..........cccuviiieieeee i 299
8.2  Organization and ReSPONSIDIlItIES........c.iiiiiiiiiiiiiei e 299
S T2 A ©o ] ¢ 1 = T o] PO UTPP PP PPPPPPPPPPTN 299
S T o (o)1 (0] (=] SRR ST R 300
8.2.3 GOVEINMENTAI AQENCIES....ceiii ittt et e e e e e re e e e e e e e s annbsbeeeaaaaeeas 300
SR B @70 0 010110 o[- 11T o I PSPPSR 300
8.4  SyStemM DOCUMENTALION .....cciiieiiiiiiiiiieee e e e e e e e e e e e s s s e e e e e e e s st b e e e e e e e e s snnnrrrareeaaeeeas 300
ST T - 11011 o PP UTURUPPPRRR 301
ST I Y/ [ a1 (o] g g To TN d (o ToT=To {1 =R 301
ST A o | (oY U o N o Yo Yo [ (TR 302
8.8 Social Management PIAN ... 302
8.8.1 Provisions for Communities/Persons to Contact and Discuss CONCEernNS.........c.c.cccveeeenne 303
8.8.2 Communications with Affected Communities and Individuals ..............ccccevviiieeeiiinnnenne 303
8.8.2.1  PUDIC NOLICES ...ttt ettt e e e e et e e e e e e e bbb e e e e e e e e e annns 303
8.8.2.2 Coordination with Agencies and Organizations ............cc.ueeeeeeeriiiiuiiieree e eeiiee e e e 303
8.8.2.3  JOD OPPOIUNILIES ....citiieiiiiii ettt et 303

8.8.3 Development Programs in support of Sustainable Community Development................ 304
8.9  Accidents or MalfUNCHONS .......coiiiiiiieiiiie e e e 304
8.9.1 Emergency ReSPONSE PrOCEAUIES ..........eviiiiiiiiiiiiiie ettt 305
8.9.1.1  EMEIGENCY AIBIT ...eiiiiiiieieiiie ettt e e s e 305
8.9.1.2 Spill Contingency Plan and Oil Pollution Emergency Plan.............ccccccooovviiiienie e, 305
8.9.1.3  NALUIAl DISASLEIS ....ceiiiiiiiiiiiiieie ettt e e et e e e e e st bb e e e e e e e s anbbbeeeeaeeaannnees 305

LS TR 0 T R 306

8.9.2 Training, Resources and EqUIPMENT.........cooiiiiiiiiiiiieiiiee et 306
O REFERENCES ... ..ottt e ettt e e e e ettt s e e e e e e et et e e e e e e e ee bt e e eeeaeesnarnnnn 309

004-P037500-0200-EI-R200-00

MACKENZIE VALLEY HIGHWAY EXTENSION / PEHDZEH KI NDEH - DEHCHO REGION
PROJECT DESCRIPTION REPORT (PDR)



DESSAU

TABLE OF CONTENTS

Tables

Table 1:
Table 2:
Table 3:
Table 4:
Table 5:
Table 6:
Table 7:
Table 8:
Table 9:

Table 10:
Table 11:
Table 12:
Table 13:
Table 14:
Table 15:
Table 16:
Table 17:
Table 18:
Table 19:
Table 20:
Table 21:
Table 22:

Table 23:
Table 24:
Table 25:
Table 26:

Table 27:
Table 28:
Table 29:
Table 30:
Table 31:

Table 32:
Table 33:
Table 34:
Table 35:

Summary of APProvals and PEIMILS .........c.ueiiiiiiiiiiiie ettt e 6
Mackenzie Valley Winter Road Bridges Dehcho Region

Embankment Design Parameters
GeomMetriC DESIGN ParamMeEterS. .....coi ettt e e e et e e e e e st e e e e e e e e nneaeeaeaeeeann

Estimated QUAaNItIES aN COSIS....cuiiiiiiiiiiiiiiiieiiieieceeeeee ettt e e e e e r e eaeaeaeaes 47
Application of Air Convection Embankment, Heat Drains and Thermosyphons...............cccco.o.... 52
Location and description 0f BOITOW SOUICES..........cciiiiiiiiiiiie sttt 56
Information on Borrow Sources along the MVH Extension Project (Primary Sites) .............c....... 59
Information on Borrow Sources along the MVH Extension Project (Secondary Sites)................. 60
Recorded Archaeological Sites near Project COMPONENLS ..........ocoriviiiiiiieeiiiiee e 94
Wrigley Community Consultation Summary (July ™ 2010) it 113
Wrigley Community Consultation Summary (January 25-26", 2012) e 126
Wrigley Community Consultation Pros and Cons Summary (January 25-26", 2012)................ 130
Climate Data, Wrigley A Station, NWT (1988 — 2007) ....c.cooiiiuiririeeeiiiiiiiiieeeeeeeiiieeeeee e e 137
Summary of Meteorological Data, St. Charles Creek, NWT (1998- 2002)..........cccuuveee.. 137
Summary of Meteorological Data, Wrigley A Station, NWT (1998- 2002) ... 137
Norman Wells Baseline Air Quality (2009 & 2010) ....ccceuiiiiiiiieeeeeiiiiiieee e e e eiieeeee e 141
Climate Change Scenarios for WIgIEY ..........eeiiii i 142
Terrain Conditions along Optimized AIGNMENT...........ooiiiiiiiii e 145
Reported Spills Between Wrigley and Blackwater River and Near Wrigley to the South........... 147
Basin Area and Estimated Mean, Maximum and Minimum FIOWS .............coeiiiiiiiiiiieieiveeeee, 154
Rare Plants Detected by Identified by MPEG (2004) in the South Taiga Plains

ECOIOGICAl ZONE ...ttt 173
Conservation Status of Mammals Selected as VECSs in the Project Area............cccccovcvveeinnenn. 177
Bird species of Conservation Concern with Potential to Occur in the Highway Alignment......... 184
Historical Fisheries and Aquatics Reports REVIEWE.............cooieeeiiiire i 188
Fish Species Historically Captured in the Study Area (GeoNorth & Golder 2000; Stewart &

LOW 2000) ...ttt etttk etk bbbkt h Rt Rt a e nh e s nnneennee s 189
Preliminary Watercourse Crossing Locations Identified to Date ...........ccccooiviiiiiiiiiiiiiiiieee e, 190
Summary of Available Habitat Information for Select Watercourse Crossings............cceveevvveeen. 193
Summary of Available Information .195
Summary of EXIStNG BIIOGES ....cceeiiiiiiiiii ettt et e e e e e s e e e e e e e ennnreeeeaaeeanas 195

Suspected Wetland Areas or Unclassified Water Bodies within 100 m of the Proposed
AlIGNMENT ...t

Summary of Wildlife Impacts and Proposed Mitigation

Potential Impacts from Project Construction on Fish and Fish Habitat ...............cccccooiieenenn. 257
Potential Impacts from Project Operation on Fish and Fish Habitat..............cccccceiieiiiiiiiennenn. 265
Summary Table of Potential Impacts and Mitigation/Optimization Measures ..............coccuvveeee.. 279

004-P037500-R200-EI-R200-00

MACKENZIE VALLEY HIGHWAY EXTENSION / PEHDZEH KI NDEH - DEHCHO REGION
PROJECT DESCRIPTION REPORT (PDR)



DESSAU

TABLE OF CONTENTS

Figures
Figure 1:
Figure 2:
Figure 3:
Figure 4:
Figure 5:
Figure 6:
Figure 7:
Figure 8:
Figure 9:
Figure 10:
Figure 11:
Figure 12:

Graphs
Graph 1:
Graph 2:
Graph 3:
Graph 4:
Graph 5:
Graph 6:
Graph 7:
Graph 8:
Graph 9:
Graph 10:
Graph 11:

Photos
Photo 1:
Photo 2:

Photo 3:
Photo 4:
Photo 5:
Photo 6:
Photo 7:
Photo 8:
Photo 9:
Photo 10:
Photo 11:

Overview Map

Typical Highway Cross Section
Winter Road Base AlIGNMENT....... ... it e e et e e e e e e e e e e e e e e e e nnnaeeas 35
Winter Road and Optimized AlIGNMENT ........ouiiiiiiie e

Borrow Sources

Density of Traditional Land Use and OCCUPANCY ........c.uuuieiieeiaiiiiiiiieaaeasaaiiieeeeaaeeeanneeeeeeaaeeeannnees
KNown ArchaeologiCal SILES..........coiuiiiiiiiiie et
Other Land USE ZONES........coiiiiiiiiiiieiieie sttt ab e e s e snnee s 99
Location of MeteorologiCal STAtiONS .........cooi e e e e e e 135
Local and RegioNal STUAY ATCa.........cuueieiiiiie ettt e es 161
BiophySiCal COMPONENT ........eiiiiiiiiiiie ettt e e e e e e e e e e e e snatbe e e e e e e e e anns 171
Woodland Caribou and GFHZZIY FANGE .......oeeeeiieieee et e e 179
Functioning of @ ThermMOSYPNON...........oiiiiiii e 53
Functioning of an Air Convection Embankment (ACE) ........cccooioiiiereiiiieeeiiee e 53
Functioning of Heat Drains

LCA SYSEM BOUNUAIES ......eeiieiieeiiiiie ittt et e e e e e s e e e e s e e bt be e e e e anenneeas
Wind Rose for the Wrigley Area — Results from 1998 t0 2002...........coiiiiuiiieiieeniiiiiieeee e 140
Precipitation — FIOW Relation (2007) ......ccoiiiiieiiiiieeiiiee ettt e et 153
Wrigley Historic and Projected Population, 1996 — 2025 ..........cccceeiiiieeiniiee e 214
Wrigley Population by Age Group, 2009 ..........ooii it e e e e e 215
Wrigley Educational Levels, 1986-2006 .............coiurieiimieeeiiieie e sneee e e 216
Wrigley Employment and Unemployment RAES..........uueiiiiiiieiiiiiieiiiiee e 217
Wrigley Labour Force by Occupational Cate@gory............eeeieieiiiiiiiiiiieeeieiiiiiee et e e e 217
Existing winter road alignment near Bob's Canyon Creek (summer view-July 2011) .................. 21

Existing winter road alignment at the Hodgson Creek Bridge (winter view-January

Trapping — PKFN

(o Tor= L1 [0 4 01,1 o ST PRSPPI
Public Consultation of November 22", 2010 — Community Complex Gym, Wrigley.................. 107
HOAQSON CreeK BriTgE. ... ..veeeiieiiieie ettt 196
OCHIE RIVEI BIIAGE ...eeeieiiieiiiiie ettt e e e e ettt e e e e e st b ae e e e e e eabbebeeeeeeanens 197
WhiIteSand Cre€k BriAgE ......oo ittt e e ettt e e e e e e e e e e e eenneaeeeae s 198

004-P037500-0200-EI-R200-00

MACKENZIE VALLEY HIGHWAY EXTENSION / PEHDZEH KI NDEH - DEHCHO REGION
PROJECT DESCRIPTION REPORT (PDR)

i



DESSAU

TABLE OF CONTENTS

Photo 12:
Photo 13:
Photo 14:
Photo 15:
Photo 16:
Photo 17:
Photo 18:
Photo 19:
Photo 20:
Photo 21:
Photo 22:
Photo 23:

Appendices
Appendix 1
Appendix 2
Appendix 3
Appendix 4
Appendix 5
Appendix 6
Appendix 7
Appendix 8
Appendix 9
Appendix 10

Vermillion Creek SOULh Bridge.......oouueeiiiiieee et e e e e e e e 199
DAM CrEEK BIIAGE ...eeeiiiiieiiieie ettt ettt et e st e et e e et s e e e s e 200
Blackwater RIVEN BIIAGE .........uuiiiiieiiiiiiiieie ettt ettt e e e e et e e e e e e e e e e e e e e e e annnes 201
KM 732.74 (Drainage 1) Potential Crossing Location ....202
KM 733.71 - Bonnie Creek Potential Crossing LOCAtION ...........ceeiiiiiiiiiiiee e 203
KM 736.48 (Drainage 2) Potential Crossing LOCAtION .........ccoiuiiiiiiiiiieiiiiie s 204
KM 739.55 (Drainage 3) Potential CrosSing LOCALION ........cccueiiiiiiiiiiiee e 205
KM 745.72 - Strawberry Creek Potential Crossing LOCAtION ..........ccvvevvivieiiiiieeeiniiie e 206
KM 752.81 (Drainage 13) Potential Crossing LOCALION ..........cueviiiiiiiiiiiiee e 207
KM 752.61 - Bob’s Canyon Creek (Drainage 12) Potential Crossing Location ..............cccccc...... 208
KM 774.09 (Drainage 4) Potential Crossing LOCALION ..........coovviiiiiiiiiniiee e 209
KM 780.88 (REV3-AK) Potential Crossing LOCALION ...........cccoviiiiiiiiiieeiiiiiiiieieee e 210

Winter Road and Optimized Alignment

Geometry of the Winter Road

Geometry of the Optimized Alignment

PKFN Public Consultation Inputs (July 7", 2011)

Early Consultation

First Round of Public Consultation

Door-to-Door Survey

Second Round of Public Consultation

PKFN Public Consultations Inputs (January 25" and 26", 2012)
Analytical Results of Rivers - Water and Sediment

004-P037500-R200-EI-R200-00

MACKENZIE VALLEY HIGHWAY EXTENSION / PEHDZEH KI NDEH - DEHCHO REGION
PROJECT DESCRIPTION REPORT (PDR)

Xii



DESSAU

Property and Confidentiality

“This engineering document is the work and property of Dessau and, as such, is protected under Copyright Law. It can only be used for the purposes
mentioned herein. Any reproduction or adaptation, whether partial or total, is strictly prohibited without having obtained Dessau’s and its client’s prior
written authorization to do so.

Test results mentioned herein are only valid for the sample(s) stated in this report.

Dessau’s subcontractors who may have accomplished work either on site or in laboratory are duly qualified as stated in our Quality Manual's procurement
procedure. Should you require any further information, please contact your Project Manager.”

REVISION AND PUBLICATION REGISTER

Revision N° Date Modification And/Or Publication Details
0A 2011-12-05  Draft Report
00 2012-03-05 = Final Report

004-P037500-0200-EI-R200-00

MACKENZIE VALLEY HIGHWAY EXTENSION / PEHDZEH KI NDEH - DEHCHO REGION
PROJECT DESCRIPTION REPORT (PDR)

Xiii






ACRONYMS

AANDC
ARI
AWR
B.P.
BC

BC HB
BMP
CCME
CEA
CEMP
CGCM
CHR
CHW
CIRL
COSEWIC
DA
DCR
DFENIMA
DFO
DLUPC
DOT
EA

EIA

EIR
ELC
ENR

EPP
ERP

DESSAU

Aboriginal Affairs and Northern Development Canada
Aurora Research Institute

Mackenzie Valley All-Weather Road

Before Present

Boreal Cordillera

Boreal Cordillera High Boreal

Best Management Practices

Canadian Council of Ministers of the Environment
Cumulative Effects Assessment

Construction Environmental Management Plan
Climate Global Circulation Model

Community Health Representative

Community Health Worker

Canadian Institute of Resources Law

Committee on the Status of Endangered Wildlife in Canada
Designated Authority

Dehcho Region

Dehcho First Nations Interim Measures Agreement
Fisheries and Oceans Canada

Dehcho Land Use Planning Committee

Government of Northwest Territories Department of Transportation
Environmental Assessment

Environmental Impact Assessment

Environmental Impact Review

Ecological Land Classification

Government of Northwest Territories Department of Environment and
Natural Resources

Environmental Protection Plan

Emergency Response Plan

004-P037500-0200-EI-R200-00

MACKENZIE VALLEY HIGHWAY EXTENSION / PEHDZEH KI NDEH - DEHCHO REGION
PROJECT DESCRIPTION REPORT (PDR)

XV



DESSAU

FNIMA
GLWB
GNWT
GRRB
GSA
HADD
HSW
HTES
HWM
INAC
KM

LS
LSA
MACA

MGP
MPEG
MVEIRB
MVH
MVHDR
MVLUR
MVLWB
MVRMA
NAAQO
NGO
NRCAN
NWPA
NWT
NWTWA
PAS
PCB
PDR

First Nations Interim Measures Agreement
Gwich'in Land and Water Board
Government of Northwest Territories
Gwich'in Renewable Resources Board
Gwich'in Settlement Area

Harmful Alteration, Disruption or Destruction
Home Support Worker

Highway Technical Engineering Services
High Water Mark

Indian and Northern Affairs Canada
Kilometer Marker

Low Subarctic

Local Study Area

Government of Northwest Territories Department of Municipal and
Community Affairs

MacKenzie Gas Project

Mackenzie Project Environment Group (for the Gas project)
Mackenzie Valley Environmental Impact Review Board
MacKenzie Valley Highway

MacKenzie Valley Highway Dehcho Region
Mackenzie Valley Land Use Regulations

Mackenzie Valley Land and Water Board

Mackenzie Valley Resource Management Act

National Ambient Air Quality Objectives
Non-governmental Organization

National Resources Canada

Navigable Waters Protection Act

Northwest Territories

Northwest Territories Waters Act

Northwest Territories Protected Areas Strategy
Polychlorinated Phenols

Project Description Report

004-P037500-R200-EI-R200-00

MACKENZIE VALLEY HIGHWAY EXTENSION / PEHDZEH KI NDEH - DEHCHO REGION
PROJECT DESCRIPTION REPORT (PDR)

Xvi



DESSAU

PKCL Pehdzeh Ki Contractors Ltd.
PKFN Pehdzeh Ki First Nation

PWNHC Prince of Wales Northern Heritage Centre
RSA Regional Study Area

SARA Species at Risk Act (Federal)
SLWB Sahtu Land and Water Board

SSA Sahtu Settlement Area

STP South Taiga Plains

TLU Traditional Land Use

UTM Universal Transverse Mercator
VEC Valued Environmental Component
WHO World Health Organization

WLWB Wek'eezhii Land and Water Board

004-P037500-0200-EI-R200-00

MACKENZIE VALLEY HIGHWAY EXTENSION / PEHDZEH KI NDEH - DEHCHO REGION
PROJECT DESCRIPTION REPORT (PDR)

Xvii






DESSAU

INTRODUCTION

As part of the Federal Government’s long standing vision to develop Canada’s north, a
program for the construction of an all-weather road in the Western Arctic was implemented.
The extension of the Mackenzie Valley Highway (MVH), Pehdzeh Ki Ndeh - Dehcho region,
north from Wrigley to the Southern boundary of the Sahtu Settlement Area (102 km), is yet
another step towards linking the Southern and Eastern populations of Canada to the Arctic
region and is the subject of this Project Description Report (PDR). This PDR will be used by
the Government of the Northwest Territories (GNWT), Department of Transport (DOT) to meet
the Preliminary Screening requirements of the Mackenzie Valley Land and Water Board
(MVLWB) to determine whether the Project should be referred to the Mackenzie Valley Impact
Review Board (MVEIRB) for further consideration in the form of an Environmental Assessment
(EA).

This PDR has been completed based on a Memorandum of Understanding (MOU) between
the Pehdzeh Ki First Nation (PKFN) and GNWT DOT which details what work the Parties
would undertake to complete the PDR; how the work would be funded; and how overall project
management would be considered.

The section of the MVH in the Pehdzeh Ki Ndeh - Dehcho region is currently serviced by a
winter road that extends north of Wrigley at the Northern end of the existing all-weather
Mackenzie Highway. An all-weather road will offer substantial benefits locally, regionally and
nationally as it eventually joins the Inuvik-Tuktoyaktuk section at the northern part of the
Mackenzie Valley. Communities of the Mackenzie Valley have voiced their interest and support
for the extension of the MVH, indicating that the road is expected to benefit resource
development and the tourism industry that could be generated. The communities also voiced
some concerns with regards to social and environmental impacts.

Potential benefits that have been identified include reduced cost of living and doing business,
safer and easier access to regional services, expanded business opportunities, improved
opportunities for pollution prevention and spill response in the Arctic, increased opportunities to
support oil and gas exploration, mine development, and ability for Canada to establish its
national sovereignty in the North.

The PDR identifies, analyses, and collates pertinent and available information for the MVH
project to meet the Preliminary Screening requirements of the process administered by the
MVLWB. There is a body of information from past studies and reports, mostly from the period
1973 to 2005, which has been used to prepare the PDR for this section of the MVH. This
information, supplemented by input received through consultations in 2010 and 2011 as part of
this assessment, have been used to characterise the biophysical and human environments,
and to predict environmental impacts, gaps in information and subsequent assessment needs
for the MVH in the Pehdzeh Ki Ndeh - Dehcho Region.
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1.2

An overview of the human and socioeconomic components for this section of the MVH has
also included meetings and consultation(s) with the public and peoples of the Dehcho Nation.
During the consultations participants contributed arboriginal traditional land use and knowledge
to the PDR.

CONTACT NAMES AND ADDRESS

Mr. Jim Stevens Chief Tim Lennie

Director, Mackenzie Valley Highway Pehdzeh Ki First Nation
Department of Transportation, GNWT Box 56
Highways Building, 2 Floor Band Office, Wrigley, NT
4510-50 Avenue, P.O. Box 1320 XOE 1EO

Yellowknife, NT X1A 2L9

T.: 867 920 6247 T.: 867 581 3321
F.. 867 873 0288 F.: 867 581 3229
E.: Jim_Stevens@gov.nt.ca E.: timlennie@hotmail.com

PURPOSE OF THE STUDY

The mandate of this PDR is to gather available pertinent information to conduct a preliminary
screening study of the proposed MVH in the Pehdzeh Ki Ndeh - Dehcho Region. According to
the Environmental Impact Assessment Guidelines issued by the MVEIRB, the specific purpose
of the preliminary screening is to “determine whether a proposed development might have a
significant adverse impact on the environment or might cause public concern”. It is not
intended to identify and define the details of significant adverse impacts; rather it is designed to
give voice to the local, regional and governmental concerns and wishes related to the
development of the highway project. This PDR will allow the project to proceed through the
approval process for the permitting, construction and long term operation and maintenance
phases of the Project, by predicting its potential impacts on the environment both human and
biophysical, and wherever possible identifying design consideration to minimize or avoid the
predicted impacts.

The objectives of the PDR include the following:

» Describe the project;

» Describe traditional knowledge and land uses;

» Describe the biophysical and human environment;
» Identify public concerns;

Describe the alignment and design parameters;
Describe potential biophysical impacts;

v v V

Describe potential social, economic and cultural impacts;

v

Provide mitigation measures to those adverse and/or significant impacts;

v

Describe cumulative impacts;
» Develop the necessary Environmental Management Plan.
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REGULATORY REVIEW AND APPROVALS

The following section describes the regulatory context for the section of the proposed all-
weather Highway extension in the Pehdzeh Ki Ndeh - Dehcho region between Wrigley and the
Blackwater River. The regulatory framework is reviewed at the regional and territorial/federal
level. Relevant approvals and permits are discussed under a three part temporal sequence to
help depict the process:

» Pre-assessment: Permits for field studies conducted in support of the EIA process;
» Assessment: The EIA Process;

» Post-assessment: Authorizations, permits and licences required for construction and
operation of the all-weather highway.

CONTEXT

The regulatory and Environmental Impact Assessment (EIA) regime in the Northwest
Territories evolved during the 1990s with the settlement of the Gwich’in and Sahtu land claims
and the subsequent proclamation of the Mackenzie Valley Resource Management Act
(MVRMA) in 1998.

The Mackenzie Valley encompasses the majority of the Northwest Territories excluding Wood
Buffalo National Park and the Inuvialuit Settlement Region. The proposed all-weather highway
passes through three regions of the Mackenzie Valley including the Gwich’in and Sahtu
regions which have settled land claims and the Pehdzeh Ki Ndeh - Dehcho region which, at
present, does not have a land settlement agreement.

REGULATORY FRAMEWORK

Regional

The regulatory framework for resource development in the Mackenzie Valley is dominated by
the Mackenzie Valley Resource Management Act (MVRMA) which came in to force in 1998.
The MVRMA applies exclusively to the Mackenzie Valley region, and establishes processes for
land and water use regulation, environmental impact assessment and environmental
monitoring and audit. It is the result of commitments made by Canada in satisfaction of
promises made to the Gwich’in and Sahtu Dene Metis in their comprehensive land claim
agreements. The MVRMA also established public governance institutions responsible for land
use planning, land and water management and environmental impact assessment. These are
discussed below in relation to the MVRMA.
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The Mackenzie Valley Land and Water Board (MVLWB)
Part 4 of the MVRMA established the MVLWB in order to fulfill three main functions:

» Issuing land use permits and water licenses in the unsettled claims area until the balance of
the land claims are settled in the Mackenzie Valley;

» Processing trans-regional® boundary land and water use applications within the Mackenzie
Valley;

» Ensuring consistency in the application of the legislation throughout the Mackenzie Valley
(CIRL, 1999).

The MVLWB is comprised of three permanent regional panels; the Gwich'in Land and Water
Board (GLWB), the Sahtu Land and Water Board (SLWB) and the Wek'eezhii Land and Water
Board (WLWB) (established in 2003); four additional members, two nominated by First
Nations, one nominated by the Government of the Northwest Territories, and one other; and a
chairperson appointed by the federal Minister, nominated by a majority of members.

The Dehcho Region does not have a settled land claim and therefore, for developments within
this region, the MVRMA is administered by the MVLWB. This is different to both the Gwich’in
Settlement Area (GSA) and the Sahtu Settlement Area (SSA), which, in addition to a regional
panel of the MVLWB, each have their own recognized Land Use Planning Boards, as per
Part 2 of the MVRMA.

Essentially, the main distinction between the powers of the two types of board is that; whereas
land use planning boards may specify conditions that apply to the use of land, water and other
resources on a region-wide basis; the land and water boards are responsible for issuing the
permits and water licenses for individual developments.

Once the Dehcho land claim is settled, it is likely that the Dehcho Land Use Planning Board will
be officially established under the MVRMA and a regional panel will be established. However,
for the purposes of this PDR, it is assumed that the MVLWB will continue as the relevant body
for this region, fulfilling the role of both boards and liaising with the interim Dehcho Land Use
Planning Committee (DLUPC) in respect of the First Nations Interim Measures Agreement.

The present lack of a regional land and water board in the Dehcho Region is not expected to
complicate the issuance of land use permits and water licenses as the third mandate of the
MVLWB is to ensure consistency in the application of legislation throughout the Mackenzie
Valley. In addition, if all sections of the all-weather highway were to be assessed as one
project, it would be considered a trans-regional boundary issue and would fall under the
jurisdiction of the MVLWB even in the Gwich’in and Sahtu regions.

The phrase ‘trans-regional boundary’ is used here to refer to regions within the Mackenzie Valley and to
avoid confusion with trans-boundary impacts outside the Mackenzie Valley
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The Mackenzie Valley Environmental Impact Review Board (MVEIRB)

The MVEIRB is the primary authority for EIA in the Mackenzie Valley pursuant to Part 5 of the
MVRMA. This includes responsibilities for proposed trans-boundary projects as well as those
entirely outside the Mackenzie Valley, which may still adversely impact the region. In these
cases:

> If the development is entirely within the Mackenzie Valley but might have significant adverse
environmental impacts in other areas, the MVEIRB will notify the authority responsible in that
region and request cooperation;

> If the development itself crosses the boundaries of the Mackenzie Valley, the MVEIRB will
try to coordinate its environmental assessment with that of the authority responsible in the
adjacent region, province or territory;

> If the development is entirely outside the Mackenzie Valley but might have significant
adverse impacts within its limits, the MVEIRB may, with the approval of the federal Minister,
enter into an agreement with the authority to allow it to participate in the examination of
environmental impacts of the development. The MVEIRB will endeavor to cooperate with the
authorities of the adjacent regions (MVEIRB, 2004).

Details of the three steps of EIA under the MVRMA are presented later in this section.

Territorial and Federal

The evolution of the regulatory framework in the Mackenzie Valley in the 1990s saw
recognition that the extensive region encompassed by the Mackenzie River required a regional
decision process and authority to reflect regional interests. Consequently, planning,
assessment and management responsibilities were transferred to regional bodies. The most
significant change occurred in 1998 when the MVRMA was established. Regulations are still
largely based on territorial acts and some activities still require federal permitting. Detailed
discussion of this can be found below. In addition to the MVRMA, the establishment of the land
settlement agreements with the Gwich’in and Sahtu further consolidated regional planning,
management and decision-making. Nevertheless, the way that treaties between the Crown and
the Aboriginal people are negotiated could be improved in the future land settlement
agreements (Asch, 2000).

APPROVALS AND PERMITS

The approvals including licenses, permits and authorizations that are anticipated for the section
of the MVH through the Pehdzeh Ki Ndeh - Dehcho Region are described in Table 1 based on
this three-part temporal sequence:

» Pre-assessment: Permits for field studies conducted in support of the EIA process;

» Assessment: The EIA Process;

» Post-assessment: Authorizations, permits and licences required for construction and
operation.
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Many of the regulatory approvals and permits mentioned below are integrated with the DLUPC
through the Dehcho First Nations Interim Measures Agreement (DFNIMA).

Table 1:  Summary of Approvals and Permits

LICENCE, PERMIT OR PROCESS ACT AND/OR REGULATION RELEVANT BODIES

Pre-Assessment

Northwest Territories
Archaeoloav Permit Archaeological Sites Regulations Prince of Wales Northern
9y (Under the Northwest Territories Heritage Centre (PWNHC)
Act)

Northwest Territories Scientists

Act and Northwest Territories Act Aurora Research Insfitute (ARI)

Research Licence

Government of Northwest
Wildlife Research Licence Northwest Territories Wildlife Act Territories Environment and
Natural Resources (ENR)

Assessment

Environmental Impact Assessment Process

Mackenzie Valley Resource Mackenzie Valley Land and

Preliminary Screening Management Act (MVRMA) Water Board (MVLWB)

Environmental Assessment (as Mackenzie Valley Environmental

required) MVRMA Impact Review Board (MVEIRB)
Enwronmental Impact Review (as MVRMA MVEIRB
required)
Post Assessment
Land
MVLWB, Ahoriginal Affairs and

. Mackenzie Valley Land Use Northern Development Canada

Land Use Permit Regulations (MVLUR) (AANDC) (Crown Lands and

permit compliance)

Territorial Quarrying Regulations

(Territorial Lands Act) AANDC

Quarry Permit

Natural Resources Canada

Explosives Permit Explosives Act (NRCAN)

Water

Northwest Territories Water MVLWB, AANDC (Crown Lands

Water Licence Regulations(Northwest Territories . .
and licence compliance)
Waters Act)
Fisheries Authorization and/or Letter of Fisheries Act Fisheries and Oceans Canada
Advice (DFO)

Note: Based on GeoNorth Limited and Golder Associates, 1999 (p. 78).
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Pre—Assessment

Prince of Wales Northern Heritage Centre (PWNHC)

Archaeological permits are required to conduct archaeological studies in the Northwest
Territories. The PWNHC administers the Northwest Territories Archaeological Sites
Regulations under the Northwest Territories Act. Permitting and reporting is a requirement from
the early stages of a project through to completion. The permit allows the assigned project
archaeologist to access privileged information, which will enable him/her to advise the project
team on avoidance of important heritage and archaeological sites during project planning and
implementation, without divulging the exact location or nature of the valued sites (PWNHC,
2011).

Two types of permits can be applied for; a ‘class 1 permit’ entitles the permit-holder to survey
and document an archaeological site without altering or disturbing it. A ‘class 2 permit’ also
allows the permit-holder to disturb, excavate and remove artefacts from a site. Only qualified
archaeologists can obtain this level. An application must be completed for both class 1 and
class 2 permits. If the applicant is qualified, the application is sent to the local First Nations,
who have stated interests in that particular area. They are given 30 days to respond. If they
have concerns, the applicant must address those concerns before a permit will be issued. The
final authority regarding archaeological issues is the Territorial Archaeologist of the PWNHC.

Government of Northwest Territories Environment and Natural Resources (ENR)

Under the NWT Wildlife Act (Section 24), a valid Wildlife Research Permit is required to study
wildlife or wildlife habitat in the Northwest Territories. It is an offence to conduct a survey or
census of wildlife or wildlife behaviour or carry out any scientific research relating to wildlife
without a permit. The ENR is responsible for issuing Wildlife Research Permits (ENR, 2011).
A permit will need to be requested at the pre-assessment stage to gather baseline data on
wildlife. This will require a list of species to be studied, the location of the studies and a record
of consultation.

A Wildlife Research Permit may also be required for wildlife monitoring during the post-
assessment phase. A permit extension can be requested for this purpose.

Aurora Research Institute (ARI)

The AARI is the research division of Aurora College and is responsible for licensing,
conducting and coordinating research in accordance with the NWT Scientists Act. All research
in the Northwest Territories must be licensed and any research that does not fall under the
Wildlife or Archaeological legislation requires a Scientific Research licence (ARI, 2011).
Summaries of the research conducted each year are distributed to media, community
organizations and other researchers. A permit will need to be requested at the pre-assessment
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stage to gather baseline data on components such as water quality, hydrology and soils. The
application will include details of the studies to be undertaken, the location of the studies and a
community review. Various scientific research programs are likely to be required throughout
the project and at all stages the appropriate research licenses will be applied for and obtained
prior to the conduct of any research.

Assessment — The Environmental Impact Assessment (EIA) Process
The Mackenzie Valley EIA process under the MVRMA is based on three steps:

» The first step of the EIA process, the preliminary screening, is generally conducted by a land
and water board or a government agency. For the all-weather highway project in the
Pehdzeh Ki Ndeh — Dehcho region the MVLWB will be responsible for conducting the
preliminary screening;

» The second step is to conduct an environmental assessment (EA) at the discretion of the
MVEIRB; and finally,

» The third step is the environmental impact review (EIR) in which the MVEIRB may appoint a
panel to review the in-depth environmental studies (MVEIRB, 2004).

These steps are described in more detail below. Proposed developments do not necessarily
have to go through all three steps before an approval can be granted. In fact, for most
development projects, no further assessment is required beyond preliminary screening. This
process focuses environmental assessment resources on the developments with the greatest
potential impacts.

Preliminary Screening

Preliminary screening is the initial stage in the EIA process and its purpose is to determine,
based on a Project Description Report (PDR) prepared by the proponent, whether a project
might have a significant adverse impact on the environment or might be a cause for public
concern as defined under the MVRMA (s.125 (1)(a)). Preliminary screenings are triggered by
an application for an authorization for a development. The regulator that receives the
application usually initiates the preliminary screening. Therefore, the MVLWB conducts the
majority of preliminary screenings in the Pehdzeh Ki Ndeh — Dehcho region and has a larger
role than the MVEIRB in coordinating the preliminary screening process. Developments that do
not require land use permits or water licenses are screened by other regulators. In some cases
regulators may conduct simultaneous screenings.

It is anticipated that, due to the trans-regional boundary nature of the proposed Highway, the
entire highway project will be reviewed as one development by the MVLWB rather than by
individual regions. As a part of the preliminary screening process, this PDR will be made
available to landowners, stakeholders, regulators and other organizations for their review and
comments. The screening process may involve public meetings and hearings and the
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proponent may be asked to submit supplementary information to meet the screener’s
requirements.

Listed below are the agencies and groups likely to be included in the screening process:

» Indian and Northern Affairs Canada;

» Department of Fisheries and Oceans;

» Canadian Heritage;

» Environment Canada;

» Pehdzeh Ki First Nation;

» Dehcho Land Use Planning Committee;

» Land Owners;

» Local Governments / Communities;

» Local Renewable Resource Councils or Hunters and Trappers Associations;
» MVEIRB;

» MVLWB;

» National Energy Board;

» Natural Resources Canada;

» Non Governmental Organizations;

» Prince of Wales Northern Heritage Centre;

» GNWT Department of Municipal and Community Affairs;

» GNWT Department of Resources, Wildlife and Economic Development;
» GNWT Department of Health and Social Services (MVEIRB, 2004).

Having conducted the preliminary screening the MVLWB will refer a development to the
MVEIRB for environmental assessment if it fails the ‘might’ test, i.e. if it is determined that it
‘might’ have a significant adverse affect on the environment or that it ‘might’ be a cause of
public concern. The term ‘might’ instead of ‘likely’ means that under the MVRMA, the MVEIRB
has a more sensitive trigger for further assessment than other EIA processes. If the preliminary
screening determines that an environmental assessment is required, the MVRMA mandates
that an environmental assessment be carried out by the MVEIRB. However, if the preliminary
screening does not refer the development for an environmental assessment, the MVRMA
allows for developments still to be referred to the MVEIRB by:

> A regulatory authority, the National Energy Board, or a department or agency of the federal
or territorial government; or,

» A local government.
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It is noted that as the Dehcho Region does not have a settled claim, it would not seem to have
a basis for a referral. However, the Dehcho First Nations Interim Measures Agreement would
appear to provide a legal basis for MVRMA to allow a referral to go to the MVEIRB from the
DLUPC.

It should be noted that to ensure that an EIA occurs before a development’s impacts happen,
the MVRMA requires that no irrevocable actions are taken before EIA requirements are met.
This means that no authorizations (permits, licenses and other authorizations) should be
issued before the preliminary screening is conducted.

Environmental Assessment (EA)

The second level of review is the environmental assessment. The MVEIRB establishes the
scope of the report and, once the developer submits an EA report and public input is obtained
and reported, the MVEIRB determines if the report addresses the following adequately:

» The impacts of the development (including cumulative impacts and impacts from
malfunctions);

» The significance of those impacts;

» Public comments;

» Mitigation measures;

» Anything else that the MVEIRB deems relevant (MVEIRB, 2004).

The MVEIRB's ‘Report of Assessment’ will make one of the following determinations:

» The proposed development is not likely to cause significant adverse environmental impacts
or to be the cause of significant public concern, and should proceed through the regulatory
process;

» The proposed development is likely to cause significant adverse environmental impacts or
public concern that can be mitigated and should proceed through the regulatory process with
certain conditions;

» The proposed development is likely to cause significant adverse environmental impacts or
public concern and should undergo an Environmental Impact Review (EIR);

» The proposed development is likely to cause adverse environmental impacts or public
concern so significant that it is not justifiable and should be rejected without an EIR
(MVEIRB, 2004).

Environmental Impact Review (EIR)

EIR is the third level of evaluation for the Mackenzie Valley EIA process. An EIR builds on the
environmental assessment and involves the examination of a development proposal by a
Review Panel of three or more persons nominated by the MVEIRB. This can include non-
MVEIRB members chosen for their expertise. The proponent prepares an environmental
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impact statement based on the terms of reference prepared by the MVEIRB in consultation
with the responsible Ministers and First Nations and, subsequent to public scrutiny and other
analyses, hearings, or meetings, the panel makes recommendations to the federal and
responsible Ministers for a decision. After considering the panel’s recommendations, the
Minister may adopt them or refer them back to the panel for reconsideration. Should
reconsideration be required, following a subsequent consultation with the panel, the Minister
may adopt the recommendations with modifications or reject them.

Post-Assessment

Land Authorizations

As mentioned above, for the Dehcho Region, the MVLWB is responsible for land use
permitting. This is conducted in accordance with the Mackenzie Valley Land Use Regulations
(MVLUR) as defined by the MVRMA. However, some authorizations, as described below, are
still the responsibility of federal regulators. Land use permits may be required to conduct
activities such as the following:

» Clearing and construction within the Highway right-of-way;

» Excavation;

» Accessing borrow sources;

» Gaining temporary access to temporary borrow sources;

» Use of explosives;

» Borrow source investigations (depending upon equipment used);

» Establishing campsites, fuel and supply storage sites.

Mackenzie Valley Land Use Regulations (MVLUR)

The MVLUR are enacted under the MVRMA and are modeled closely on the Territorial Land
Use Regulations. The MVLUR establishes three types of land use permits: “Type A”, “Type B”,
or “Type C”. For the most part, “Type A” permits pertain to activities that are more involved and
more extensive than those activities covered under “Type B.” “Type C” permits apply
exclusively to Tlicho lands. A “Type A” permit is issued according to (amongst others):

» The method and equipment used to clear land;

» Proposed land clearing area (if exceeding 1.5 m in width and 4 hectares (ha) in area);

» The quantities of fuel stored on the alignment (container exceeding fuel capacity of
4,000 litres (L) or a fuel storage facility with a capacity of 80,000 L or more).

Additional thresholds may apply, but the ones stated above indicate that a “Type A” land use
permit will be required for construction of the new highway. Pre-construction field investigations
(in particular borrow source assessments) will use drilling equipment. However, until the timing

004-P037500-0200-EI-R200-00

MACKENZIE VALLEY HIGHWAY EXTENSION / PEHDZEH KI NDEH - DEHCHO REGION
PROJECT DESCRIPTION REPORT (PDR)

11



DESSAU

and specifications of the equipment are determined, it is not known whether an investigations
stage permit would be “Type A” or “Type B”".

Timelines established in Section 22 and 23 of the MVLUR indicate that the responsible land
and water board must make a land use permitting decision within 42 days of receipt of an
application for a “Type A” permit and 10 days for “Type B” permit.

2.3.3.1.2 Aboriginal Affairs and Northern Development Canada (AANDC)

AANDC has a wide range of responsibilities under two mandates. Of these two mandates, the
Northern Development mandate includes managing and issuing permits for granular resources,
negotiating access to Crown lands and inspecting and monitoring land use permit and water
license compliance.

Granular Resources

In the Mackenzie Valley, quarrying activities on federal Crown land require a Quarry Permit.
Applications for Quarrying Permits are assessed by AANDC to determine:

» The need for a new pit or quarry, and the availability of an existing one;
» Whether potential reserves of the granular material are adequately identified and assessed;

» Whether the application and proposed development plan maximize appropriate use of
granular resources, especially in areas where materials are scarce.

The anticipated borrow material sources and the volume of borrow material required for the
Dehcho section of the MVVH Extension are discussed the Project Description section below.
This is intended to aid AANDC in their review of the project in the context of total known and
estimated granular resources available. Note that the proponent has yet to assess the planned
borrow sources for material quality, quantity, ice content, and other critical characteristics. This
information will be submitted to AANDC when quarry permit applications are made. Following
its review, and assuming the ‘right’ to the land has been negotiated and a land use permit
obtained, AANDC will be the body that issues Quarry Permits for the Highway under the
Territorial Quarrying Regulations.

Crown Land

AANDC manages surface activities on Crown lands in the Northwest Territories through the
administration, regulation, inspection and enforcement of legislation. The MVH Dehcho section
will cross Crown Lands. For this project, the proponent will work with AANDC to negotiate the
right to conduct the necessary investigations and to construct the highway across Crown lands.
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Compliance

AANDOC is also responsible for managing compliance with land or water authorizations under
the MVLUR and Northwest Territories Waters Regulations, respectively. The proponent will
notify AANDC in advance of activities on the project. In addition, AANDC’s Operations Branch
will conduct inspections of right-of-way clearing, water crossings, borrow sources, and
temporary winter access roads to ensure the methods and approach are being applied in
accordance with the project’s specific terms and conditions.

Finally, AANDC has developed a series of guidelines that will be used for the planning and
construction of the highway and associated infrastructure on Crown lands. Guidelines
published for northern land use include Pits and Quarries, Permafrost, Access Roads and
Trails, Camp and Support Facilities (AANDC, 2011).

Natural Resources Canada (NRCAN)

Explosives may be required to access material at select borrow sources along the Highway
alignment. The storage and use of explosives at a work site is administered by NRCAN under
the Explosives Act. Appropriate approvals will be acquired to enable use of explosives when
required.

Dehcho Land Use Planning Committee (DLUPC)

The DLUPC was established in 2001 as set out in the DFNIMA. The Committee includes a
Board of five members? who have a responsibility to guide the development of a land use plan
and ensure that proper consultation and communication is occurring with all relevant parties.
The actual development of the plan will be done by staff at the Land Use Planning Office. The
DLUPC is expected to be involved in consultation throughout the EIA Process for
developments within the Dehcho region. The DLUPC is expected to be consulted with respect
to land and water use implications of the development consistent with the DFNIMA.

The DFNIMA states that the DLUPC may be consulted for the Dehcho Region on the following:

» Land Use Planning;

» Land Withdrawal,

» Land and Water Regulation;

» Sales and Leases of Surface Lands;
» Commissioner's Lands;

» Town of Hay River;

One representative each from the Government of Canada and the Government of the Northwest Territories,
two representatives from the Dehcho First Nations, and the chair of the Committee chosen by the other four
Committee members.
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» Mineral Development (Excluding Oil and Gas);
» Oil and Gas Activity;

» Oil and Gas Benefit Plans;

» Geophysical Operations;

> Interim Resource Development Agreement;
» Mineral Impact and Benefit Agreements;

» Forest Management;

» Environmental Impact and Review Board,;
» NWT Protected Areas Strategy;

» Nahanni National Park Reserve;

» Tourism;

» Great Slave Lake Fishery;

» Trans-boundary and Overlap Issues.

Water Authorizations

The MVLWB has jurisdiction in respect of all uses of water and deposits of waste into water for
which a license would be required under the Northwest Territories Waters Act (NWTWA). The
Highway extension project will require licenses for activities such as the following:

» Water course crossings;

» Water usage;

» Camps;

» Deposit of waste;

v

Handling and storage of petroleum and other hazardous materials.

Northwest Territories Waters Regulations (NWTWR)

Part 3 of the MVRMA contains the provisions outlining the land and water boards’ jurisdiction
and responsibilities for water management. This does not replace the NWTWA but makes the
changes necessary to adapt it to be consistent with the requirements of the various land claims
in the Mackenzie Valley. Therefore, the NWTWA still applies in the Mackenzie Valley but in a
modified manner.

The NWTWR define the use of two types of permit: “Type A” and “Type B.” Based on the
principle and ancillary activities involved in constructing the Highway, the project will likely be
deemed a ‘Miscellaneous Undertaking’. The main factor influencing the project’s requirement
for a “Type A” or “Type B” water license is the volume of ‘direct water use’ per day. The
estimated maximum daily water volumes over the lifespan of the water license will range from
500 m® to 1 000 m® per day at peak usage and encompassing the full range of seasonal
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activities, which are presented in the Project Description section below. A “Type A” license will
be sought to allow for the necessary daily direct water use, deposition of waste, construction of
watercourse crossings, and other regulated activities.

The NWTWR will be considered by the MVLWB during the preliminary screening process.

Fisheries and Oceans Canada (DFO)

The Northwest Territories falls within the Central and Arctic Region, which is the largest of the
DFOQO'’s six regions. As regulator of the Fisheries Act, the DFO reviews projects for the potential
for Harmful Alteration, Disruption or Destruction (HADD) of fish habitat under Section 35, which
contains the following subsections:

» 35 (1) No person shall carry out any work or undertaking that results in a HADD;

» 35 (2) No person contravenes subsection (1) by causing a HADD by any means or under
any conditions authorized by the Minister or under regulations made by the Governor in
Council under this Act (DFO, 2010a).

To fulfill its responsibilities under the Fisheries Act Section 35, DFO established a Guiding
Principle of no net loss of productive capacity of fish habitats to ensure that developments do
not result in a diminishment in quality or quantity of fish habitats that support fish production.
This no net loss principle, however, provides discretion to the Minister by allowing for the
replacement of habitat losses (authorized under Section 35(2)) through the provision of
approved habitat compensation (DFO, 2010a).

DFO does not issue permits for a project. However, DFO is responsible for issuing a Letter of
Advice for projects elements that are not expected to result in a HADD, or an Authorization for
elements that constitute a potential HADD under Section 35(2). A Letter of Advice typically sets
out guidelines and/or mitigation measures that, when followed, would prevent a HADD. An
Authorization recognizes that a HADD is likely to occur, and therefore includes an agreement
between the project proponent and DFO for compensation that will achieve no net loss. These
documents are intended to assist the proponent when applying provisions under the Fisheries
Act to their particular project circumstances, thereby supporting compliance with the Act by
following the outlined conditions.

In addition, DFO has developed a series of Operational Statements that provide guidance to
project proponents regarding specific types of projects (DFO, 2007). Where Operational
Statements apply and are followed, proponents do not need an approval from DFO. For
example, in the Northwest Territories, DFO has published the following Operational Statements
of potential applicability to the Mackenzie Valley Highway: clear-span bridges; ice bridges and
snow fills; temporary stream crossings; culvert maintenance; and maintenance of riparian
vegetation in existing rights-of-way (DFO, 2007 — DFO, 2007e).
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The various stream crossings that are part of this project have been well studied. Some are
already completed but those which have not will be sited and designed to avoid or mitigate
adverse impacts on fish and fish habitat (i.e. HADD), wherever possible. As such, it is expected
that some project elements such as watershed equalization culverts can be completed through
the issuance of Letters of Advice by DFO, or by application of relevant Operational Statements.
If there are circumstances where a HADD is unavoidable, DFO will be consulted to discuss and
determine suitable compensation strategies so that the necessary application for Authorization
pursuant to Section 35(2) of the Fisheries Act can be submitted.

The Fisheries Act regulations will be considered by the MVLWB during the preliminary
screening process.

2.3.3.2.3 Transport Canada

Transport Canada is responsible for issuing permits under the Navigable Waters Protection Act
(NWPA). Under the Act and Regulations, the project will require a permit for the construction of
stream crossings (bridges or culverts). The Act requires approvals to be obtained for any
structure that may interfere with navigation if it is constructed in, over, under, through or across
any navigable water bodies. An application will be submitted to Transport Canada after bridge
and/or culvert design reaches the necessary level of completeness for the assessment of the
proposed structures at each potentially navigable stream crossing. Larger streams crossed by
the Highway will constitute navigable waters. The Minor Waters User Guide (Transport
Canada, 2010) describes criteria used to establish when a small stream does not require an
application under the NWPA.
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PROJECT DESCRIPTION

This section of the PDR describes the project’s components associated with the planning,
design and construction stages as well as those aspects likely to have an impact on the natural
and human environments. The proposed alignment of the MVH in the Pehdzeh Ki Ndeh -
Dehcho Region north of Wrigley closely resembles that of the existing winter road. The
following sections describe the geographical location of the optimized alignment and the
rationale behind the use of this alignment. Design parameters, terrain conditions, geotechnical
route investigation, mitigation techniques, construction methods on permafrost, likely borrow
sources of construction materials and life cycle assessment will be described as well.

PROJECT BACKGROUND

Northern Vision — All-Weather Road in the Western Arctic

As part of the Federal Government’s long standing vision to develop the Canadian North, a
program for the construction of an all-weather road in the Western Arctic was implemented as
part of the early 1960s “Northern Vision”, which was seen as the final link to connect Canada
from coast to coast to coast.

In the 1960’s and 70’s, there were a number of studies undertaken by the Federal Government
in support of constructing an all-weather highway through the Mackenzie Valley. These studies
involved developing detailed road alignments, gathering environmental data and undertaking
engineering design.

By 1972, the Federal Government started construction of the Mackenzie Valley Highway from
Fort Simpson to Inuvik. Extensive construction, surveying, environmental and design work was
carried out until 1976.

In 1977, with the increasing uncertainty regarding oil and gas development potential and other
political, economic and legal issues of the time, construction was halted. The Federal
Government abandoned the route 18 km south of Wrigley.

Work on this highway was revived by the Government of the Northwest Territories (GNWT) in
the early 2000’s. Through a funding partnership with the Federal Government, a program was
implemented to construct permanent bridges at all stream crossings. These bridges, which will
extend the winter road’s window of operation and reduce environmental concerns at stream
crossings, will ultimately serve the future all-weather highway (NWTC, 2005).
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3.1.2

3.1.2.1

3.1.2.2

Mackenzie Valley Highway Extension (MVH)

The Existing Highway and Winter Road System

The existing all-weather NWT Highway 1 extends 690 km northwards from the Alberta-NWT
border and ends at Wrigley. All the river crossings use ice-bridges in winter and ferries in
summer. The all-weather Highway 1 leads to a winter road system north of Wrigley. The winter
road extends north from Wrigley along the Mackenzie River Valley to Tulita, Norman Wells and
Fort Good Hope, for a total distance of 482 km. The winter road system is reconstructed
annually (GeoNorth Limited and Golder Associates, 1999).

Currently, the communities of Tulita, Deline, Norman Wells and Fort Good Hope can only be
reached by road during the winter, and the only all-weather road to Tsiigehtchic and Inuvik is
the Dempster Highway via Yukon.

The Mackenzie Valley Highway Extension (MVH)

The total length of the MVH Extension is 965 km of which 820 km correspond to the section
from Wrigley to the junction with the Dempster Highway near Inuvik, and the last 145 km from
the Inuvik to Tuktoyaktuk (DOT, 2009).

The GNWT is committed to the design, development, construction, and maintenance of a
highway extending NWT Highway 1 (the Mackenzie Valley Highway) from Wrigley to the
Dempster Highway, and extending NWT Highway 8 (the Dempster Highway) from Inuvik to
Tuktoyaktuk. This project is usually referred to as the Mackenzie Valley All-Weather Road
(AWR) to Tuktoyaktuk, or simply the Mackenzie Valley Highway (MVH). Henceforth in this
document, the highway that runs along the Mackenzie River valley is referred to as the
Mackenzie Valley Highway (MVH). The section of the Mackenzie Highway in the Pehdzeh Ki
Ndeh — Dehcho Region is referred to as the MVH Dehcho Region (MVHDR), (DOT, 2011).
See Figure 1 — Overview Map.

In 1999, the GNWT-DOT conducted four studies to verify if, from a range of perspectives, it
made sense to link the communities along the Mackenzie Valley with an all-weather road.
These studies included an Environmental Scoping Study, an Engineering Update Study, a Cost
Benefit and Economic Impact Analysis, and a Financing Study.

In 2000, an environmental information update for selected stream crossings along the
Mackenzie valley winter road was carried out for the GNWT by GeoNorth and Golder
Associates (2000). This study was undertaken during the summer of 1999 to provide
information at 16 stream crossings and 13 drainage crossings along the winter road. Since
then, bridges and culverts were constructed along the winter road over selected watercourses.

The GNWT has already constructed 34 of the required 40 bridges along the Mackenzie Valley
Winter Road which will form part of the all-weather MVH route (DOT, 2011).
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3.2

3.2.1

3.2.2

DESSAU

THE MACKENZIE VALLEY HIGHWAY EXTENSION IN THE PEHDZEH KI NDEH -
DEHCHO REGION

Location

The optimized alignment for the MVH Pehdzeh Ki Ndeh - Dehcho Region is presented in
further detail in Section 3.6 and illustrated in Appendix 1. The 100 km long alignment is located
close to and east of the Mackenzie River, starting south of Hodgson Creek Bridge (near
Wrigley) and ending at the southern limit of the Sahtu Settlement Area, 11 km north of the
Blackwater River.

The approximate latitude and longitude coordinates of the southern and northern limits of the
MVH in the Pehdzeh Ki Ndeh - Dehcho Region extremities are:

» South of Hodgson Creek Bridge: 123° 28’ 44” W and 63° 13’ 58" N;

» North of Blackwater River at the boundary between the Pehdzeh Ki Ndeh - Dehcho Region
and the Sahtu Settlement Area, Tulita District: 124° 16’ 27” W and 64° 01’ 08” N.

General Surroundings

The proposed route for the MVH in the Pehdzeh Ki Ndeh — Dehcho Region is based essentially
on the alignment of the existing winter road. With the exception of certain strategic
improvements, most of the optimized alignment follows the existing winter road. As illustrated
in the following photos, the area surrounding the existing winter road is already disturbed to
some extent. In all certainty, impacts on the environment, wildlife and vegetation are already
being experienced in areas surrounding the existing winter road.

Photo 1. Existing winter road alignment near Bob's Canyon Creek (summer view-July 2011)
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Photo 2:  Existing winter road alignment at the Hodgson Creek Bridge (winter view-January 2012)

The alignment is entirely located within the physiographical region known as the Mackenzie
Plain at the boundary of the Franklin Mountains, which is characterized by flat to gently
undulating relief. Typical features include thick morainal deposits and glacio-fluvial features
from retreating glaciers of the last glaciations. Sensitive physical components present in the
area include permafrost, muskeg, massive ground ice, retrogressive thaw flow landslides,
thermokarst, and thermal erosion.

This region is also characterized by a diverse and productive vegetation cover that is mainly
composed of coniferous species with some deciduous species of the South Taiga Plains
Ecological Zone. The ecosystem supports a large variety of animal species such as various
large mammals (moose, woodland caribou, grizzly bear, etc.), more than 110 breeding bird
species and potentially some amphibian species.

Aquatic habitats are diversified including the Mackenzie River and an array of smaller rivers,
creeks and streams. Various lakes, ponds and wetlands are also present within close proximity
of the proposed alignment. These waterways and bodies are the habitat of more than 30
species of fishes.

Though Wrigley is not included the MVH in the Pehdzeh Ki Ndeh - Dehcho Region alignment, it
has been included in the assessment of the human environment because of its importance and
the way this section will affect Wrigley. Apart from Wrigley, this section of the proposed
alignment does not include permanent human settlements. Nonetheless, there are various
areas of traditional use such as burial and sacred grounds, moose hunting areas including
isolated cabins, fishing activities and a significant number of known archaeological sites. There
is also a concentration of these human features reported and recorded at and north of the
Blackwater River to the border between the Dehcho Region and the Sahtu Settlement Area. It
is important to note that the entire planned alignment is included in the proposed Pehdzeh Ki
Ndeh Area conservation zone, which is intended to protect the local PKFN's subsistence
harvesting needs.
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Watercourse Crossings

As presented in the following table, there are eight significant watercourse crossings along the
alignment, five of which already have bridges namely Hodgson Creek bridge (KM 691.4),
Ochre River bridge (KM 722.4), Whitesand Creek bridge (KM 731.0), Dam Creek bridge (KM
764.4) and Blackwater River bridge (KM 784.1). The two others crossings, Strawberry Creek
bridge (KM 746.5) and Bob’s Canyon Creek bridge (KM 753.5), require the construction of
bridges by the GNWT. Finally, there is a bridge at Vermillion Creek South (KM 750.1) that must
be rehabilitated by the GNWT.

RATIONALE

The Wrigley to Blackwater River segment of the prolongation project of the MVH is the section
that connects with the existing segment of the all-weather Highway that presently ends north of
Wrigley. This segment will connect with various others that will bring the MVH to the
community of Tuktoyaktuk on the shore of the Beauford Sea. This project will have national,
regional and local benefits, which are presented hereafter.

Connecting the Arctic Coast to Canada

At the national level, connecting the Arctic Coast to the rest of Canada is crucial to the
country’s socioeconomic future. The completion of the MVH to the Arctic Coast is a
cornerstone of the GNWT'’s plan for present and future economic development in the NWT.
However, the benefits of completing the MVVH extend much further than the northern regions it
would be connecting. The highway is the final step in connecting Canada'’s three coasts and is
critical for the future protection and prosperity of Canadians (DOT, 2009).

The need and rationale for a new all-weather road corridor in the western arctic, that was
identified and has been extensively discussed since the beginning of the project in the late
1950’s, include:

» Provision of a year round transportation link connecting the Mackenzie Delta and the
Mackenzie Valley with the rest of the Northwest Territories and southern Canada;

» Supporting resource exploration, development, and production to stimulate the regional
economy;

» Decreasing the cost of living for residents by increasing access to governmental and private
goods and services;

» Increasing access to health care, educational resources and employment opportunities;

» Enabling opportunities for communities and families to interact and share social and cultural
connections and participate in recreational and sporting activities;

» Creating business opportunities in fields such as tourism and hospitality as well as various
others;
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Table 2. Mackenzie Valley Winter Road Bridges Dehcho Region

DECK
MACKENZIE VALLEY WINTER LENGTH | WIDTH/

(m) | OPENING

SUPERSTRUCTURE/
STRUCTURE

ROAD BRIDGES
DEHCHO REGION?

FOUNDATION

YEAR
CONSTRUCTED

DESSAU

COMMENTS

(m)
KM 784.1 | Blackwater River 297,00 6,0 Four spans, WG-Steel Girders/ Steel pipe piles /Steel pipe piers / 2010
Concrete Deck / plus 10m jump | Concrete Abutments
spans at each end
KM 764.4 | Dam Creek 18,30 4,0 Painted Steel Girders / Timber Binwall Abutments -Three Steel H- 1996 Pile foundation suitable for winter use,
Deck Piles only.
KM 753.5 | Bob's Canyon Creek | 50,48 6.0x2.985 | Arch Culvert Open hottom Construction Winter 2012
KM 750.1 | Vermillion Creek 115,90 4,0 WG-Steel Girders / Concrete Reinforced Concrete Ballast Wall / 2001 Date of rehabilitation or -construction
South Deck Abutments-Piers-Steel Piles unknown
KM 746.5 | Strawberry Creek 44,480 | 14.0x7.076 | 2 - Arch Culverts Open bottom Construction Winter / Spring 2012
22.880 | 6.0x2.985
KM 731.0 | Whitesand 88,50 4,0 WG-Steel Girders / Concrete Reinforced Concrete Ballast Wall / 2001
Deck Abutments-Piers-Steel Piles
KM 722.4 | Ochre River 102,30 4,0 WG-Steel Girders / Timber Deck | Reinforced Concrete Ballast Wall / 2001
Abutments-Piers-Steel Piles
KM 691.4 | Hodgson Creek 24,40 4,3 WG-Steel Girders / Timber Deck | Binwall abutments / Timber Bearing 1988 Replacement with new bridge on
Pads optimized alignment is recommended.

Source: DOT, 2011

3 The kilometre markings identified in this table are those provided by the DOT on their MVH website (2011)
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» Delivering government’s commitment to economic development in the Northwest Territories;

» Improving the efficiency (through cost reduction and better access to supplies and help) of
the existing facilities that provide emergency response in case of contaminant spillage and
that act in pollution prevention;

» Providing an effective demonstration of Canada’s sovereignty on its share of the northern
hemisphere, sea and lands;

» More recently, the provision of fibre optic cable from southern Canada to the Arctic Ocean to
enhance communications and support future development.

The completion of the Project Description Reports (PDR) for the various sections of the
proposed MVH extension north of Wrigley is an essential step leading to the construction of
this highway. The completion of the PDRs will assist in the engagement of the federal
government to invest in this road and allow an environmental assessment of the highway to
begin. The GNWT is working to complete these PDRs in partnership with Land Claims and
Aboriginal groups in the Mackenzie Valley.

Completing the Mackenzie Valley Highway in the Dehcho Region

This proposed section of the highway is currently serviced by a winter road. As presented in
the previous section, an all-weather road will offer substantial benefits locally and regionally as
well as nationally. Communities of the Mackenzie Valley have previously voiced their interest in
and support for the extension of the resource and tourism industry that could be generated but
not without raising some concerns over social and environmental impacts.

The cost of living and doing business will be lowered as safer and easier access to regional
services will be increased. Other benefits of completing the all-weather road program will be
felt in business opportunities, tourism, pollution prevention and spill response in oil and gas
exploration and development.

The MVH project will provide potential benefits to the Dehcho Region communities by:

> Increasing mobility;

» Connecting Wrigley to the six communities of Tulita, Norman Wells, Fort Good Hope,
Tsiigehtchic, Inuvik and Tuktoyaktuk

» Lowering the general living costs;
» Improving the quality of life and standard of living;
» Promoting economic diversification;

» Promoting self-reliance by expanding development in renewable and non-renewable
resources;

» Promoting employment, training, education and business.
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3.4

At a local scale, the construction of the specific section in the Pehdzeh Ki Ndeh - Dehcho
Region, between Wrigley and the north boundary of the Dehcho Region will:

» Increase the social and economical development of Wrigley as it may become a required
stop between the Mackenzie River ferry and the communities to the north;

» Facilitate access, for the local population, to their traditional hunting and fishing areas;

» Facilitate the maintenance of the various hunting cabins present along the existing winter
road,;

» Allow the development of lodges that could accommodate tourists wishing to discover the
pristine local environment for trekking, hunting, fishing and cultural activities;

» Improve security for people exploiting the local territory through easier and faster access to
medical facilities in case of accident;

» Accelerate response time in the case of an accidental spill or a leak from the existing
pipeline.

The extension of the MVH in the Pehdzeh Ki Ndeh — Dehcho region is yet another step
towards linking the southern and eastern populations of Canada to the Arctic Region.

DESIGN PARAMETERS FOR THE ALL-WEATHER HIGHWAY

The design parameters considered in the preliminary design of the MVH are based on the
Geometric Design Guidelines published by the Transportation Association of Canada (TAC).
Based on the guide’s design classification system, the MVH is considered as a RAU 90. This
classification represents an arterial, undivided road in a rural setting with a design speed of
90 km/h. Based on these parameters; the posted speed limit for the MVH will be 80 km/h.

The considered design parameters will allow for year-round use by haul trucks and passenger
vehicles according to the size and weight limitations outlined in the Northwest Territories
Highway regulations. The following design parameters will be summarily defined in this PDR
based on the previously mentioned design classification, RAU 90:

Design Embankment

Ground information and geotechnical data has been analysed to define the terrain type, which
is related to a specific thickness of embankment limitation. This will guide the designer in the
design of the preliminary geometry.

Geometric Design

Geometric design parameters will be developed based on appropriate guidelines for public
highways in the Northwest Territories. No optimization for the profile will be analyzed in this
PDR; this matter will be addressed during a later stage of the design process.

004-P037500-R200-EI-R200-00

MACKENZIE VALLEY HIGHWAY EXTENSION / PEHDZEH KI NDEH - DEHCHO REGION
PROJECT DESCRIPTION REPORT (PDR)

28



3.4.1

DESSAU

Design Embankment

The Highway operations will require a two lane gravel roadway 9 m wide with variable side
slopes. Culverts will be used where appropriate and economical. In southern areas of the
Northwest Territories it is common for road designs to incorporate both ‘cuts and fills’ to level
terrain along the road alignment. However, in permafrost areas, cutting into the surface
vegetation can disturb the permafrost regime, resulting in thaw and unstable ground. It is,
therefore, not recommended. As such, the design includes only fills with embankment heights
based on terrain type. This will be sufficient to protect the permafrost layer below the road
surface. The following table presents the embankment design parameters:

Table 3: Embankment Design Parameters

Typical material embankment thickness ‘

Base Varying between 100 and 200 mm
Sub-base
Embankment (fill) Variable

Embankment height ‘

Varying between 300 and 600 mm

Discontinuous permafrost — Ice rich permafrost with high sensitivity

Minimum fill thickness of 2 m

Discontinuous permafrost — Thaw stable with a medium sensitivity

Discontinuous permafrost — Ice rich permafrost with high sensitivity

Governed by conventional pavement
structure considerations

Side slopes

4H : 1V or flatter

Discontinuous permafrost — Thaw stable with a medium sensitivity

2H : 1V or flatter

Cross section

Desired finish top (shoulder rounding to shoulder rounding 9m
Minimum finish top (shoulder rounding to shoulder rounding 85m
Lane cross fall 3%
Superelevation 6%

The following figure presents the typical highway cross section and variable embankment

heights and side slopes.
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Geometric Design

Taking into account the operational needs for the highway, minimum geometric design
parameters have been developed based on the Geometric Design Guidelines published by the
Transportation Association of Canada (TAC). The geometric design parameters are presented
in the following table:

Table 4:  Geometric Design Parameters

Design parameters

90 km/h
RAU90 (Rural, Arterial, Undivided)

Design speed

Design classification

Horizontal alignment

Minimum curve radius 340m
Minimum stopping sight distance 170 m
Minimum decision sight distance (DSD) 280m
Minimum length of curve 90m

Vertical alignment

Minimum Stopping sight distance (SSD) 170 m
Minimum Sag K Value (to assure SSD) 40
Minimum Crest K Value (to assure SSD) 53
Minimum Passing sight distance (PSD) 605 m

Drainage Structure Design

The alignment will cross many minor diffuse drainage paths and many are likely ephemeral
most of the year and potential fish-bearing streams. Based on the hydrology and hydraulic
analysis, specific requirements will be defined at a later stage of the design process for the
drainage structures such as culverts, simple prefabricated bridges or other drainage structures.

Some bridges have already been constructed for the future all-weather road. Others are in
progress and will be constructed during the next year. These bridges are not included in our
mandate but their position will be used as an important input to prepare the optimized
alignment.

WINTER ROAD

Based on information provided by the PKFN during community consultation activities; the
existence of a 20 year old winter road alignment allows only seasonal travel north of Wrigley.
The following sections will describe the winter road’s geometry and sensitive components.
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3.5.1

3.5.2

3.5.3

3531

General Description

The alignment of the existing winter road is shown on Figure 3 entitled Winter Road Base
Alignment. The segment of the winter road analysed in this PDR begins north of Wrigley, at
km marker (KM) 692, and ends at the boundary between the Sahtu Settlement Area and the
Dehcho region, at KM 794. The total length of the winter road is 102 km. The winter road is
shown at a larger scale in Appendix 1, on Sheets 1-T through 19-T and 1-P through 19-P.

Geometry

The geometry of the existing winter road was modeled and analyzed using 3D road design
software, more specifically Bentley’s InRoads Suite V8i. Given the limited input data available,
only the horizontal alignment was analysed. An inventory of the winter road’s circular curve
parameters was generated by the software. A table summarizing the curves with a radius less
than or equal to 1 500 m is presented in Appendix 2. The winter road currently has a curve
with a radius as small as 36 m at km marker 785+191. In total, there are more that 70 curves
with radii smaller than 340 m, the minimum radius for a circular curve established in the
previous sections of this PDR.

Sensitive Components

Based on the information collected from the PKFN through several community consultation
activities, sensitive components have been identified along the existing winter road.
Furthermore, the PKFN have provided information regarding numerous trails they use when
practicing their traditional activities. Additional analysis concerning the precise location of these
trails is required in order to respect the travel routes used by the PKFN people. The community
involvement activities are discussed in greater detail in a subsequent section of this PDR
entitled Community Involvement.

The following sections will describe the various aspects and components identified as sensitive
environmental constraints and refer to maps in Appendix 1, Sheets 1-T through 19-T and 1-P
through 19-P. In addition to the components discussed in the following sections, it is important
to include the presence of ice-rich permafrost with medium to high sensitivity among the
sensitive components of the MVH project. At this stage of the project, the geotechnical
investigations have not yet been carried out and for this reason are not discussed further within
this section.

Hydrology — Presence of Water and Wetlands

The winter road’s alignment passes close to several bodies of water between km markers 698
and 702. The largest of these is a lake on the west side of the winter road axis (see Sheets 2-T
/ 2-P). A minimum distance of 30 m between the road and all bodies of water is recommended.
Furthermore, the alignment of the winter road passes very close to the banks of the Mackenzie
River between km markers 751 and 752 (see Sheets 12-T / 12-P). The realignment of this
segment has been suggested by PKFN community.
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Wetlands have been identified close to the winter road at two locations. The first location is
located between km markers 766 and 767 (see Sheet 15-T/15-P) and the second is between
km markers 789 and 790 (see Sheets 20-T/20-P). It is recommended to avoid wetlands. Also,
an important stream cuts the current winter road alignment between km markers 772 and 773.
The use of drainage structures, such as culverts or bridges is required (see Sheets 16-T/16-P).

Wildlife — Presence of Moose and Moose Pasture Areas

The winter road passes through a moose pasture area that may be a potential travel route for
moose and wild animals such as caribou, wolves. This area is located in a valley between two
elevated land sections near km markers 708 and 709. It is recommended to avoid this area or
to develop appropriate mitigation measures. (See Sheets 4-T / 4-P). There is another potential
travel route for ungulates and other wild animals (caribou, wolves, etc) between km markers
788 and 789 (See Sheets 19-T / 19-P). Various ungulates observations were registered in the
Mackenzie Gas Project EIS, Volume 3, Biophysical Baseline (MPEG, 2004).

Social and Traditional Activities — Presence of Burial, Spiritual, Cultural and Hunting
Areas

The winter road currently passes through several areas used by the PKFN community for
social and traditional activities; these areas include burial, spiritual, cultural and hunting sites.
Many of these sites are spread over large areas of land, especially the hunting areas where
existing hunting cabins and traplines are located. The winter road passes through a hunting
area with existing cabins and traplines located on the Mackenzie Riverbank, near the
Whitesand River Bridge (see Sheets 8-T / 8-P). Another hunting area with existing cabins and
traplines is located near the Dam Creek Bridge (see Sheets 14-T / 14-P). The winter road also
passes through a traditional hunting area that has been used by the PKFN community for over
100 years. This area is located between km markers 749 and 755 (see Sheet 12-T). Another
hunting area with existing cabins and traplines is located between km markers 772 and 774
(see Sheets 16-T / 16-P). The presence of an important traditional hunting ground covering a
large area has been noted between km markers 785 and 789 (see Sheets 18-T / 18-P). This
vast area includes the curved section of the Mackenzie River north of the Blackwater River
Bridge and Eentsaytoo Lake located northeast of the winter road alignment.

The winter road passes near a burial site located between km markers 783 and 785, on the
northern shore of the Blackwater River. Within this area, near km marker 784, there are
hunting cabins and traplines. (See Sheets 18-T / 18-P). Furthermore, north of this area, near
km marker 786, it is possible that the winter road passes near or on potential archaeological
sites. As requested by the PKFN community, these sites are not shown on the maps in
Appendix 1. However, further investigations must be conducted to confirm the presence and
location of the archaeological sites. The realignment of segments passing through sensitive
areas has been suggested by PKFN community.
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3.6

3.6.1

During the last round of public consultation held in January 2012, PKFN members mentioned
that the previously identified traditional sites only represent the main ones. Additional
information concerning other traditional activities and sites was provided during the
consultation and appears in Appendix 9. This information must be analyzed prior to the
subsequent design phases of the MVH extension.

OPTIMIZED ALIGNMENT

The future all-weather road will follow an optimized alignment based on the horizontal
alignment of the existing winter road. The vertical profile of the existing winter road and
alternatives haven't been studied and analysed. With the exception of the areas of sensitive
permafrost, the optimized alignment has taken into account the many sensitive components in
the region as well as other key factors such as road safety and the location of several existing
and future bridges. Preliminary quantity and cost estimates have been developed based on
the conceptual design and the hypotheses described in Section 3.6.6. In a later phase of the
project, the optimized alignment will be validated according to the overall project cost and
potential environmental constraints. Related project components such as available borrow
sources, soil conditions, geotechnical caracteristics and construction methods will be
addressed to confirm the optimized alignment of the future all-weather road. At this stage of
the project, the geotechnical investigations have not yet been carried out and for this reason
have not been considered in the design of the optimized alignment. Once the results of the
geotechnical studies will be known, the optimized alignment may require modifications to
avoid areas of sensitive permafrost. In the case that the areas of sensitive permafrost cannot
be avoided, several mitigation techniques can be used to protect the permafrost from
thawing.The optimized alignment is shown in Appendix 1, on Sheets 1-T through 19-T and 1-P
through 19-P.

Design Considerations

The optimized alignment is essentially an improvement of the existing winter road horizontal
alignment based on design considerations established in conjunction with the PKFN
community during the first round of public consultation held in July 2011 The PKFN community
was presented with a map of the MVH extension Project within Pehdzeh Ki Ndeh - Dehcho
region and indicated several realignment proposals (see Appendix 4). The following figure
entitled Winter Road and Optimized Alignment presents both alignments; the winter road
alignment is shown in red and the optimized alignment is shown in orange. In general, the
alignments are very similar; however, there are some important modifications. The segments
where the existing alignment and optimized alignment diverge correspond to the areas that
required realignment due to the presence of various constraints.

The constraints that have been considered in the design of the optimized alignment included:
avoiding bodies of water, reducing potential negative effects of the MVH on the sensitive
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components, passing over existing bridges and improving the general safety of the road by
respecting the design parameters established previously in this DPR.

It is important to mention that during the last public consultation held in January 2012, the
PKFN community, including the recently elected Band Council members suggested additional
realignment proposals. One of the suggestions was to relocate the MVH alignment 5 km
in-land, thus distancing it from the Mackenzie River, where many traditional activities are
practiced. The other suggestions attempt to distance the alignment from the Mackenzie River,
though remaining as close as possible to the optimized alignment corridor. At this stage of the
design process, these suggestions have not been considered, however it is highly
recommended to take them into account during the later stages. These realignment proposals
are presented in Appendix 8.

Alternative Alignments Considered

Alternative alignments have been considered for the design of the optimized alignment south of
the Ochre River Bridge between km markers 707 and 713. The existing winter road passes
within a moose pasture area located between two elevated land sections. Furthermore, a
potential travel route for moose and wild animals may be present in this area. As shown on
Sheets 4-T and 4-P in Appendix 1, there are three possible alignments for this sector. The first
alternative passes east of the moose pasture area and the two elevated land sections. The
second alternative follows an existing path; however, it passes through the moose pasture
area. The third alternative passes west of the moose pasture area and in between the two
elevated land sections. It is important to mention that the PKFN community prefers the third
alternative. Further analysis of the natural terrain’s topography and the environmental
constraints must be carried out in order to accurately determine which of these three
alternatives would be the best option.

Geometry

The geometry of the optimized alignment was modeled and analyzed using 3D road design
software, more specifically Bentley’s InRoads Suite V8i. Given the limited input data available,
only the horizontal alignment was analysed. An inventory of the optimized alignment’s circular
curve parameters was generated by the software. A table summarizing the curves with a
radius less than or equal to 1 500 m is presented in Appendix 3. There is only one curve that
does not respect the minimum radius of 340 m. This curve is located at the very beginning of
the alignment at km marker 692, between the starting point of the new alignment and the
Hodgson Creek Bridge. The optimized alignment is an improvement over the winter road’s
alignment; however, the maximum radius given the configuration of the bridge is 150 m.
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