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Structure of the Final Environmental Impact Statement

The final Environmental Impact Statement (EIS) has been developed to conform to the Guidelines for
the Preparation of an Environmental Impact Statement (NIRB 2012) with the concordance table found
in Annex V1-6. The EIS document index is included in Annex V1-9 and a complete EIS Table of Contents
is presented in Annex V1-3. The EIS consists of the following volumes:

Volume 1: Draft Environmental Impact Statement: Main Volume — provides an overview of the EIS,
including a summary of the proposed Project, background and need for the Project, baseline studies,
effect assessment methods and results, and environmental management and mitigation plans.

Volume 2: Traditional Knowledge, Public Consultation and Engagement, and Assessment Methodology
— presents results of engagement and consultation completed to date and the Traditional Knowledge
available at both a regional and local level; and presents methods used to undertake assessments of
potential effects on the biophysical and socio-economic environments.

Volume 3: Project Description and Alternatives — describes the proposed Project, including planned
schedule, facilities and infrastructure, phases including construction, operation, and closure and
post/closure activities, and alternatives considered to the Project and within the Project.

Volume 4: Atmospheric and Terrestrial Environments — describes results of background studies and
potential effects of the Project on the atmospheric and terrestrial environments, including air quality,
noise levels, sensitive landforms, vegetation, birds, and caribou, among other valued components.

Volume 5: Freshwater and Marine Environments — presents results of background studies and potential
effects of the Project on the freshwater and marine environments, including flow, water and sediment
quality, fish and fish habitat, and marine mammals, among other valued components.

Volume 6: Human Environment — presents results of socio-economic background studies and potential
effects of the Project on cultural resources and nearby communities and the people of these
communities.

Volume 7: Accidents and Malfunctions and Effects of the Environment on the Project — presents an
evaluation of potential accidental events, their potential effects, and likelihood of occurrence of these
events, as well as the effects of the environment on the Project (e.g., extreme weather, climate
change).

Volume 8: Environmental Management System — presents TMAC’s environmental management system
and related management plans that will be established for Madrid-Boston Project.

TMAC RESOURCES INC. i



>obbcD>eCD>YLC

aoaAYAgs®

Acn<N 1€ a Ha AYATSe

HD>< sbePseAd JA® D> ADC (Hope Bay Greenstone Belt) (ASINNPY><Y) TMAC Ab<NS\bd<
(‘TMAC”  “}dDcSdYD>Ya®  N®PNCNL)  IDCNCNNC <Ly ICDYDLC DGSbJLIC SposSos S,
AR CdoSlC Lo DYGr*odSoslS. TMAC-d€ AZLCNNAC DLrodCDILdo®  a <<\,
QBIAPNNT® L5 ADAS PLGPLrgSIC I PPNo® ARc<HLNe ALLSh 20 x 80 km
allonbD>ILNo®. Cedd DLGra<Sde ICDIDIedE AR <A HP< b A JASDIC ADCIC
A SNOLeCPHNe b oba® a<dd\D>Jo® Idn (Doris) L Dodd (Madrid North) <L
<MC* (Boston) awsAMMon. HDBS o s Ad JAS MDA IDCHReDse
AR P>t ®Da® adhDIo® AALNPYDYdC PabbcPSony>Yot 0aSdC>LC bddoNe
o PdeCP>PLoa, ACQADANYD>Ho diLo ALRdo il ~Nafecdoslc L Ade-DPPbde
<IP>code

Lenc-<C (“Acndbhs”) CD>ORdE DLGraSaosle LnC Dobddo 4L JSPeolo <o <hC
PLGro <A™ Acc D¢ D%CPo ¢ Lo M cRcdod AN Acnd\*Lo¢ oac*c
AO®CeC N >N sd od  ACDISONE ARCoSIc HB< sbxPeAd JASDE  ADCC
AR ARCcdodc  CALPNYNRC  SbdNede AADQANNIC  ARCcdoo  dbPT-
NePNCDILYdE  HD>< A b®obo®  Ac\DYo®  ddobbdt  DLGrodid>oOo ba Ch<
DPD>®CEIY Lo ANNGDPNDH®Ig?  bddeedc PalbicnDSony>Ledc Do beNio® Lo
AbJNg® PNT>CoC. AR clo® <saPN*Mc MPoe<edC 4PI<No® Pa by Ic
AP®NNa d'oslc Lo ~a“oNe oDA®C>ILatdar  AZLENN®DNe PaP>YAC
CALP>“H<o51C bV 5o lC PosoT® dLo ¥ Rcdole

<sepedl gL

Acn<N® @A L DPDSADS b <o, P*LPob®I%® 150km Pc[Co® ASboHODNA A*Lea*Lo
SPNSTDC 02T <t 700km PclCo® Y5a A (Yellowknife) ba*a*Lo (aaAbdC® 1)
Sbo o ®<YLC  oaMyD>IC DIeLI®, DAL/o*L 60km PclCo® A*L*a*Lo <L PxLDse
a¥sd\*L 130km PclDo® A*L*a*LoC DreLdse <tLo Ps*Ubs® ACCSoCPC Aola*Nc
A OO IC PRRHYF I 0¢  pa0f O P®IC AL oalMyDIC IDBCPHRDC A
DN SLC.

DOoAS adshb HD< b¥seAd ADC AclbSb®DC AMAbsc *o® ALSADLo® déAdUdo® G>C
brPeAq Lo, <L dALoS dvLot db<coo HD>< b St Ad ALC G>C b AIC AL*a*U.oS.
ALRADNC PSPl CIC ADTC  dASAD>RIC  SICN*ag*LJE  dAYoS d¥LoS. avséD><cLse
DML dAAD>C,

TMAC RESOURCES INC. iii



et MAG
J

AcndJdN ®° Ao RESOURCES

120°0'0"W 100°0'0"W 80°0'0"W

dLav®
PP ® C

AL AP

AMS D> < AL

/ AL A [

Spe A > Sb :"“ﬂ ol :
3 4 ®
/.\‘ bAY cb D5 AcndYo|

- T
& PESLED 9D f’ '

ul‘. JoS QS

oac®

oaf ¢/ d®
PAS T D¢ oa™L

150 300

pcrce
> 5%ine An 20,2016
+-©:2013/ESRI}ji-cubed; GeoEye onb Py DY®ibalC et >¢ opa® Y

100°0'0"W

NLe Y G ods Ne Proj # 0300783-0224 | GIS # HB-15-180_Inuktitut



D>abbcPC>ILIC

ElS-d¢

TMAC-d¢ Ac™*L 2 Acn<d\%® gP]®CP>/LIC bJlo®bdC bPrho™ D dyPJo® N®PNCNo®
AcHD>CD>®DC 2011-%JNDJd HD>< b P d DLGrasd\ Lot LA 2012-*JNHd, IDcSdybe
NePNC>o N DoyDc DI 002 JRNcnrbdS  bNLAbd* o (NIRB)  PPdDA*Q S of
SO>I NS Lod AL 5 LaliPeede 12 0a P o0a Cio?dc <*MPN<o. asa AbdCAC
<S@b<cdodc NNGRCPH*L®/Ldo® Do7Dc P®IC 0a 2 dRNcnerbdc bNLrbd*cC NZAN
2012-%JN=H5d. 0o P ARNcnredS bNLAbG*NC Lo Dede SbD>aNSgSe  NNGPCH> 5o/ ¢
dRNIC AR c<Nob Dobbot Ac*L 2-1¢ @ 5aA®CHILYC TMAC-d*.of <IDCPebegs)C
bD>rNSo e NNG®CHP®Io® LA 2012-%JN“Hd. EIS-dC AcMyD<C JIRQNIC SbP>pNSoadc
AR <ol NePNCHc P®DE Acn IS Lc“oJd 0a 2 oa Ciabde 1*MPN<a®.

TMAC-d€  <Sab/L<C  EIS-UC  Ab®CDILNbd®  AceddD>bdc  SbDpLo™M®of,  oactlc
DbD>/AL o C <L AALPYSPNJS, SbD>ANSTSIC AabdCo® Sb>pLAoC, <S*PND>Yo®, <L
DODNANCANT® LAPNCIPIC AbYSIAYGC, EIS-dS, <Ly <IRNIC SbDaNSg® ARc<loh,
TMAC-d€ DSbP>Psb®Dc Ac*L 2 Acn<d\*Lot AcPo*LJC QNI <L <DcSdyP>Ya®
N®PNCNTSIC AR C<INo®, 95 b o<ISa Lo ARC<INC AALPYDRC Il ASPCAcLo™*L.oC
ASINFoSot  <SabNo® ARC</LYC. alDA%as SoL=NOgb (>ONNHd ARc</LIo®
SPLECDoSda®  AGPCCCACLNPdS ASINToSoC Sb>NNCPGab/L®NeoHNC) AGra N PR 5% G C
“QrPLed” AR /LYo SbENN®CHILLC NPILoNJS <HLo  SbALASIPIS  DSh>IPNJC.
AbINC DPYPNNE L SbPAN®CHILLC A%aGAJNE Db/ D>LC EIST.

LA @A

TMAC-d¢ baCl DYSr*odSsADLC ARcdo It Acn®A*LC <d°cC\b®eINe  Acn<\D<I
avsdrLo, ASboPINAr, Yoo Al (Yellowknife) <HL> DSG®DI (Toronto). TMAC-d€ o D>éc D>®DC
H><  sbyredd  allo*Lo®  oPLS  (Newmont) DLGro<sd*LoC La  2013-UN<od.
T DASCDIL®NHd TMAC-dS b/ D®IC AR <gIC DN Acn<h*LoC (Ac*L 1 HP<
br*PAda Acn<dih®) L5 SPa®Igt AR c<Nob HD>< b e < ADC. TMAC-dS Ab<SCDPLNC
ALy GPeYLENseINe  SPoSosIS, AL*aPNo®, Sao®, <L LDJ*asedédc DNDLLYDC Ho
L5 P20l b¥obDNo®  AcAD>RRIIC HD< b S Acn<d™\*LoC  allonbD>dse
>N, NNSPLPAC QL IRN RS SHALENSIC BPPeCseI ARC<INg® Ac/L<C <L
ASLENK®IC  bidoslc AR cdosIc  AbI¥®NMIo®  o0ash®Igb allosb®Iob Lo
ACAOD>Ia® SbD>ALSbNMe D gt DPD>eCeII,

SPNST>a AbeNe

AaDAQ S Acn<RNAC Qo Lo ALLADONC ARc<Not  HP< sbrPseAq ADC
Ao eCPase D% AbdeCPPegbdt,  AMAC  AbYeNNC  ASIYPILYC  <HL>  TMAC-dC
ABYPCDYLNC AR CI/LNEONE DGBCH e oC ASANCN®Io?  AbI®NMDoC LSPbdc g+ <bdC
AOAS bINSbNNed Mg 0a D¢ D=LAPIS (NTI) <L SPNSTDE A0AS bl ssbNN+Ne (KIA).
0a2¢  D=LAMC  AbY®NC  bLADCONE QLo PPN AoAS ALndsbheCrNegh
sbpo/Ldbdc  0a D¢ pa Csobdt <*MPN<o. 0a2C D*=LAPIE oa < dN*Lo® ACLIC <L
DLGradsPDYa® AJ*aPDNo® AoA%allonb**c® oa*M*ag® (I0L) 0a 2, AcM“Hd oalb<
ASCQDN*NC HP< bS] allonbDIoeCrNegd <Ly PLGro<seP>oslIc  ALaPNo®

TMAC RESOURCES INC. v



BEINM 4RNNG® <EIALY®IGC Db

o PARCD>ILIdC allonbDJdo®.  SPNSTDC  AOAS  bINHAMC  I>cNNAC oa <
ARa DN *Meo® ALy ADAS ARc<No® <L AbJdNo® <I*MPN<o® (IBa) Ac<5Nd TMAC-
d%0f bilogd®IC CALPDYo® <L /20b.\1¢ AbJdNo® Ab<®NNeobdt <L <*MPNedC
NNG®RCD>ILLo® <IDPIPNC epeCP/Ldab PPN, AoAS ARTc<osI¢ AbJNC I*MPN<o
Lo AcnASb®Iob  <D®DSoSIC. CLYP b "NbNNC ALLADI®  Acn<Phsb®IC A oAC
ASRNPEONS <L aona A®ZLLedS, Ac M 5d TMAC-dS, APLENN<SOd <ID5eIPNE sopeCPL g™
PPNNE Ly PRSP oNIC IMPPNDYO®, Dodod®IC bdlabdt AoSbNNeobde <L
PaDLP>BbCSosIc AbdNo® 0aPP>CoC <AL baCle dbD<bdc AbYNNCNSobdS oa ¢
b<’oSIC Mdon.cN<SobdC.

Acndh®
DYSraRADS <Sa PN

NAREca*™®

TMAC-d¢ Ao NSo<IC bidobdS DLGraid\D>< D> o*Lo® HD>< b¥ % d Acn<\*Lo®
DLGradiedS  DANST (e PeCDILI® Ly <IPcDA*a®I®  Ac*L 1 HD< b*PseAd
Acn<N*L), L od ARcdoIe Acn\D>ede DL SdN*Mede DLGrase*LE LnC D ob<lo
Lo PSPeolo Lo <NCT AcRdDYot. JopeCh/Ldede ARc<do® Acn<nbD>od®de
Na.o®d<, d>cotdt, PNNNGSIC <H > LDa®de, <Ly LO%bN*aJ <iPe/La*NJC.

Ac*L 1 O Acn<dh® KOPNNALLC NayPPLdo? G>C b e Ado diLo D4 oo
AcPONC PobCC (AoSbPa D 280-0®); <ID>c<td® oalb< dCo DYGro<dshd SALDYNo®
<d'Lo DYGot ID*™MOa® AcSda® a<é\a®, DPD>IC [CC\°, LC®CP>odt PANAC ID**g™C
Q<A Lo® (TIA), A*Q®NCPC 25 [cd*o?® ¢cCo® DPNAN® I®deC>ILLC, ARcdosde
AL5RL®, AL 5 APy HCdE NadLec ASdyDALbdC ADbc oS DYSra<sAT > o™L.ot.

Len—<Ce Naosde AR AcMbheCiodedt Ac*lL 1 dPco*LJS ARc<No® Idn®
avddo. Sboo*L LNC avhr*lL IDdnIC a<shtLoS, ARCoSIC ALLNL®, QLo
QECHCPadS PANAC Do @Al DP*L Acn<bhIC <IDPta®DC DA%a Yo
Narldo® DdnlC CL®a [Peo<bdt IPCISh®NCNLeq ®I%®, [Pegse<bdc A oSbd\>a*L oS,
AL MProe<tde AdoDoLde AR oSl LN T AcyP>RIob, ALy Abdsa® AR“c<osIC
<A adshtLot, IPRCHILLdS Na b DPLYC <Ly ACifADC G>C byt Ado <Ly DT
QYA AP AoSb®IC Abdn<Sod Acn<PNUC hao st Lenc-<hCe,

AR Ac%5b%I®  Nao 'l o ARcdodc AR c<Nob. <aPCPAL<C
b OAKCEE blo™ L AR oSt LNl Lo <Ml a s\ e DI DC:

o AR o DySrodHa LNt Dobddo DP>*L 1 (2019) <L b<YHa DPP*L 13 (2031),
DLGQroeCPR Dot <DPCPRcdyndcob AR cdHho AN <o Lt Doéddo
ARCT I ha A\

TMAC RESOURCES INC. Vi



D>abbcPC>ILIC

o AR Cdbho DYSrodiosde <NCol DPDYL 4 (2019) <ML bsdoo DPD>EL 14 (2032),
AcA*aNJC PrSroAD>R®Ic® Idn axO\do DO®CPRcdyndcro® AR c<doo
O<NS <o DP> Lo 4 <L 6, <L <MCeT Sa %\l DP>L 6-T.

o AR oo DYSrodiosdt Lt ¢Prao<do PPD>*L 11 (2029) <L be/oHo BPDYL 14
(2032), PYSr*a<sAP>RDg® ADPCPHRcd7Ndcra® ARcdoo IAnT L H/PRHeg ¢
L¢nC Dobddo axND>~Yo®,

Nao®, d>co® <L LIo<dc®N=od Acn<dnbDe AcMyD>e GPpeC>ILd ot ALNH®IC
<SQPNN 08 AR oSS Sh>AN®CDYC PY<o atLaPCP>{*a D AbINNy>_oNe FEIS-IC.

Acn <Y€ 5epeC>| g ALLPYI><C

TMAC-d€  ASJLENCDIC  AP>cosIC  ADDBNNMYoedE <L dRNUC  dbbaseleds.  Laf,
AllonP>I® A/LYC AJLNSoPdE <Ly AP CN®Ibde AR c<oSIC ePCPHo<®DIC HP<
b AC Acn<\*Lot, Q.5 A/ Jbdc ARLSCAcosc Lo AGeYLdo®
AL OT VLo ARCSTSIC.  ABNot-ADcNC,  ABDNNMGC-Pa bl cDSa®,  AcdlbdC
ASINDo®, <CodPCACLoSIS, <L <APMPC SbDANSTSIC <L DNDPLNCNoSe AALPYDPLSC
JOPRECHNe HB< b %A ] Acn<d™\*Lot AL Lenc-<C Acn<d\*L.of. alDA%q s
PN QN Dad,  DRHEGC  IbD™NcP>PNo®  AcMIedS  SbPALLD*M<KC, TMAC-d¢
aDCN®I®I I AR CPINT® aHaANH] <Co®CAcLoSIC DR SIrNCNosIC
ASCACcLose,

NNGSeZLNC [ -<NCE Acnd™hrlL G%Pe/Lag*Lot <Ly <SaPN*M*of AALPLD>RC DobbbdC
Co.

o  TMAC-d¢ ASLN®DC Acnd\D>oo 4eo<d®CAcLoSIC <L <¢CSa®CAcLoSIc <L
ASLINGS®DC DgdoNe dbb>eedt CSa°CAcLoSIC AOYSIC ULy <*oSeCAcLobde
AcnS\>oo.

o Acftdredt SbbpLo® (Aclod AoAC 6LALZIGYIQ]) AFLMDOCHRS,  AcoN¢
d>eCsg  JRdNHNegr,  oSNNot  IDSCSoMo®,  axsrMeot Loy oSeNe
AL Do o®, <L oal™ ID%g 51 AR cosC.

o  AODNP-PaDycDSoe AbsNcC ALEeC I Lo ¢ AR <g®d¢
A®ba AF®CPNNGdC (KL AcSATS, AARWLJY) SPNSTDCoC ASba AN <L >
Qllosbso® AbINC N®PNCHALYC ADAS AR c<Ida® <> AbJNo® <*MPN<lo (IIBA)
NSePNCHZLYC TMAC-d*0¢ <> SPNSTDC AoAS bI*ASbNNY 0. I<¥Sa ** bb_5<IIbdC
AbD>=PDPNCh®Y an<c®  ADDONNEPADYcDSa Nt ARc<Nog®  <bD™*NcD>Po®
LR doT Lot Acnh\*Lot Acto<dPNot BPONPHJ  AbaAyenlc <L
Ac D 0¢ AbINa® A< LS.

o TMAC-d¢ ARCc/LIC ACoConolde sbbeNSo® Lo DP/<RNo®  bNeAA“DNe
QvOP>YTC SboACDHPRCDHCHIo HB< b e d Acn<dh*Lo (Aclod PosSosc
AR Cdo®) <L dDc®NNge JPeC>ILYa? d>c oSl AR“c<o™ a saA%®/LIg®

TMAC RESOURCES INC. vii



BEINM 4RNNG® <EIALY®IGC Db

LeP<dc®o® a ool oCo® ACSaCa® avsd\*Mea®. a4\ oa UdcDPCD>ILL QL >
CAJ**LSeCACLoSIC A5+ eb*LC,

o Y MPboOdio Lot ABYo-dPcNot AR [Pege<edel ¢ JCD>/USobdC
AGPCDCACLS DN ADSbloSa®  DOSPNEDS Acn<dbhed  ®peC>rLJo®. CL°a
Ac 755D ASANNso  “>HYDNo®  ax@\*M*c®, AKarlllo®, A‘CAclLo"lC
4Csa™Io® avhbIo® (DONPLHJ  d<ode APDANC ASHHOHAC a@\Ne dv o)
e NoLot DoM< Peg<ledt DLYo¢ assé\>yo® ASACAcLoSIC
AAM7D7GAD0T® o ™JIcPig D%°CPHcP>®IC anaA‘cle AAMNSADo® oal®
Lo a¥eCP<¢ DLo®; ClL®a DSHDIDIL® Acdlbdt sb>pldot Lo AoAC
Sb>rLZIBY T NJC.

o d®PYLoL AFLPYDRC IS MeboSo Ld  DIANYDRC PP AP <lo Lot
B>ANIGC A7 b%DC [PRDRILRC /Do Y D< ALy ALDS IP*Je<“cdo*lo®, Lo
qepelLaL DYSrashD>Y® ha Lol (d%dNS, CCeC>ILYC Ao by ot <IDCH>Y*q D¢
> o1 ha ) AFLPYDRC IR MPb 550U 0¢ AGAY>Q So5 ¢ P Je< <IN,

o oab< PP NNGPILod <o asaAPdCedt  NNGSYLLede  epeC>PL<se
*Lo™M*o® oaP< PPILo*Lo® AR I/LRC CL*a ID%ID% o P< PP/Lo* Lot Lo
Jo ¢ 4P o le.

o dribco® G®PeC>/LIo® NNG®/LYedS P seCD>Sdy DN <Cia PCACLo ¢ AR c<INa®
o0ac® <I%Io®. Aclod AR cdo™ oag® d1%Io® A*Go® axl\D>I ot J%bNede
<L NardLio® MPase<edt AR <5d“HM A oA A*MGSC oa ¢

I P 50D dC Y20 I AR o™

AALPN®YDSg AN Mo de ARCeda® AcMYDNh®I®  Ac*Lo® Acn<hhc
AR Cddod.  Acn<dh®  AcLJS Ayt ARCoSIC HDS b Ad ADCT
AN P*TPNNN @ ®I0® aHa Ao, AY*aPNCbog™ Lo AR o AcD>od®Io®
DLGra<SADNT ARTcINo®.  CALPYC  RNardL<® KHaS0PPLIC DRH*gC  bI!NCPoo
AR <ol Acn<NdC AL P oo /2051 Acn<™hof.

Acnh I G®pelL gl

HB<  b™seAd  Acn<i\®  bN®ACDILIdE  ICDPJSosde  dMAo® <Ao<
AR cI<o® NNLoC abP><ot DYyGrodAP>PN DN Nao® <L Pco*l AR Ac™C
axAD>IC Abndb™IC bdlo I Naolt Lo Dol XM 0C a0t J7rbl<edS,
LDo™L, LDO%b®N*ad ARCcdYC Ac Mo addPio ARcdod®d AdostbeNearc
ID>o Mot X0 adhDYob. CLPPS, boADo™*L Lo od ActL 2 Acndhhe
Ac75b%™I®  NSLo¢ DPPPoc HNao 'l (GPB*L  1-5-19. LIo™*L <o PN®NNose
AR o d®DC DPPY, 14-Jc®<C, <tL> CALD>ONe NSLoS BP>o® bN=LHNC LI%b®N*aJ
ARECNE JBPeCD>ILIC, ARC<oNE DPDYL 14-4Jc<C, % 2 @ ra A%/Y® Acn<NC
P/ Ldodt AN g Acn <SS RPN gt,

TMAC RESOURCES INC. viii



D>abbcPC>ILIC

Q@ “cSLSHAC

002 ARt SbbpN*C bNLA*MC aoaARNN*MC IDO®NNL® TMAC-d¢ ID5d“oM¢
“AP<SaS 1/ AP 1<°(“go/no go”) SbP>MNSTIC L -<MCr Acn<dhh*LoS <L <Y<dUS
AR AcnhD<

“APLSGS 1Y AP 1

LSPAC*ULIA%aN<dc®dS SboADT*LoC “APLSasS I/ APL>PeaS 1  AlLcPSosIC Lcn-<Ce
A <N*LUo%

1. b¥doo Lin-<5C AcndihrlLa®, SePNCHSdy>Ee IDSdceC>Ya® DNWGshY<bde,

2. PLOA%QSHJ  Ln-<hC Acn<di\® NP<HJ JCSa Dot aaA%®/Lceneone
Sp>ANSaPdC TPECNCDY D¢ DR S FC [P Rc<HLN ICia®CIa® AR“cSd HJ
A<D Ao N<Sos e,

TMAC-d¢ D<ANYD®IC A< L% ™M oo Acn<dhP<edC Lo be/a ™D Ab<Ho
ASBCP>PLYa®  AcloNe SPASTBC AoAS bIRHONNC Ly 02T D=L%\°dS. CL°a
Adovo*L  DBCPHE®GLLE LA -<C A<l CINENL®  30Ledt AA<a S/ abde
AR c<o51¢ oCle PLGra<Sosc CLLSA® ba CD< DPD®C®I*La. HB< b*N%A A ASINNYD><C
CINENSS  QPe PLGrgSoSle  SPota® IS MboHSo*LJS, <Ly HD< b5
AN ASIN*PC ACCPo™NC ADRC IS ™MbodSa™Lde CCCsa I g+ <edC
PP CPPYLNC P obdt dPcPDN*M0C a<N\P>YoC Lo a<d\D*™*MNDoC, AcloHd Saos
avd*lo  o0act IWLCH ot IPcta NS ARCHo L <Salbt  JSPsCILcC
NNGSoedS [Po®e<edt Acn<dsbiobdS Pa N AD>sb®Iede Pa D D>GALSobde <L NaoNe
CALD<PdC  ASINPYDYo®  CALDM @ a G SO PabYAC I PecRecPa®™Ibdt <L
PoAD>N*aQSo

ac DCSabdt  AbINS  Acn<bSIC  o0aSbhedag®  AclLSb®IC ASba AbSNot L
Pa DLbsanbD>RIedC AbdNa® AbYSHo ADZAYDYT® <L bedoHo ADAS AAA AN e oF
be’oo AQCCoSIC Pa DL DSANyD>Yot A%ba AbdC SPNST>C oS,

I b <% Ded¢ @ Hba ASo ¢ Acn<Mh¢

ASSADY®  ACLDRDIg SboACIPIC [P RECPNCNL® Ao A¥Sa*Mbo<dSso™Ld  <P<1JC
AR oIS AcndPhIC RPN od. ARCINC alla®dt adse\D>{C AbnsbeIe [Pegsbledc
Narldo® DONNPLOY ACCDIRcSa® Cd\Dob, A ANYyDYo®, AdLoC <D%CP>L*a Do,
D>®AIC ASINa® <DL <Ly A HcPbboSosic. NNGS/LobdS GepeC>ILo™lL a<Sd\><.of
DG®ILLC IS *NCIPdC NabDo Lot [Peoe<bde AXAD> O allobdS a s> Acn<Ph>C
DLGYo<SALT,  CALP %M dS g R<PCPYe®IPdE  AALPYDILLE PN Ne
Sb.oADT<Sa*L_oC Ac*L.oc Ao NI HJ Sb.oADT<Sa*L_o¢ ~Na fA\P>od®Ig?
AT d*L<bdC a SSANy >,

TMAC RESOURCES INC. ix



NP 2

Acn<Yo ™I P ¢

r
RESOURCES

AMPSIAN T CHL DR
> 5/D>NC Lctort

1

2

1 2 3 4 5 6 7 8 & 10 11 12 13 14 15 16 17 18 19

2017

2018

2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037

<ddoPNrodso™LC
JPPase?/NN"<C

s 2

SayboLC ASGo L

Q<P CA®Q ™D AGoL

LOxse

<o J<¢ LD PN od

1) PE>C <A DYS o Ihba Db
SNa7Dol DPb®CE D PN ™
Na 7oL PeAOB>ND\N®
SHULCAC DICHAE / DRTERAL
Lo
o JP®<C LD >N od

Lo

LD P>eN=od

2) SdAS o> Ac™l
CHLILADYS QW <550
DYCrT A>T JAPCIADIT® e
DY Grgse)e
5560 odNA\e
CALSPLLoC DBCD>I® L5 o<
LDvse
<orJo<C LI DN 5]

PreMdsone

Lo

LOxse

<o J®<¢ LDc PPN oJ

3) LN DL
OCUT®NAC PrP<s
SacndP>oded® Nas D oo
<5dN CAd*L
DYGrggeDe
DPRC NAGNT
AP
DI WL SdA oY
LO<se
o J<C LI >N Hd

SIAS0° DYGECeCDNoC dAeCaDR®

DyGrodeDC nt P<Lra Lo
DPYSC NAGZPNo® AT o™ ¢

DR NSO g® SdAT oIS oA IC
LoxF>
<o J*<E LD PPN od

4) LnC o<
0CThAC
DG IC
D>/ NOG7e T
LI
o JP<C LD >N od

SPrep<ee

DYSroSAD>N® ¢ oMo
LOxs®e
<o J<E [ D PPN 5J

5) sb*LcL® <sdn
NayDo*L <dN
D> <5dN
LOxse
o< LD >N Hd

QISP oI5
LOxse
dorJ®<¢ Lo PPN 5d

6) JAL>BC® AL
OCYT®NAC PrP<s e
DPP>edC ID®CPHI*a®I% q5dN
<JALPBC® AL NayPoa
SacndP>od®d® NasDoo
DY GrgseIc
NAGPN® Ay D>se

DI NAGYENT® SJAT O™ IC Y956 50t oA

LOxs®
JorJ®<C Lo PN Hd

D7Gro-gDe

DIXC NAGYPNo® AT o™ ¢

LOxse

o J*®<¢ LD PPN od

SavPolC AGol Il @<L CA®Q®D¢ AGatl Lo [l <oJde<C LD >N 5d

TMAC RESOURCES INC.

Proj # 0394395-0110-0001 | Graphics # HB-17EAR-009-V3 - Inuktitut



D>abbcPC>ILIC

AL MPb 5<Sa*Lo¢ Ao NS5 IC Acndbh® ¥ Pa®hedt AR c<laslc HP>< b¥Pse A ADC,
AL Mo ST Lo SBDANPCDILLC ANy DodI I QUWRIAGSIC  DIS<do L ®Da®,
QOINPo®Ie  <C* adh Lo oabdS <AL NUAMS,  o0abdt  <ID%CD>R*gdC
DLGroSANod DN Moot DRHeGC  JCo  DLYSHo<sADRIdC, Mo H
alPodso™ Nt DBCPR o AR oSS, a“cPNo® CP®CP>adt PANAC D* g™ ot
A>o®, Lo dPcosde <o IDSoSUC AdL.of. % Po®Iede, g o “cSLNa®
SHDAN®CDILYC Na bDP/LLbdE ALy PabbcDSoDeedt AdobC>Lea vIede, JRNIC AR<I<bdC,
DN®NNoSe IS *MbH®IdS,  oalyPIot Q¥ /lo, Lo ABSbNMeIC-
PaDLcP>HCCio™NJC AR c<No® <L  AbJdNob.  TMAC-dS  DAnLSH®IC  Acn<nC
CINCP>eIE Ly Sb>MNC>oedS NNG®CDS*L®IedE EIS-d*aC SbP>aNSaedC MAbdS <L
<D®eCPHcSdyP>Lede N ePNCHILYo® oPL*C (Newmont) NPAN 2011-*JN<J.

PabycPSan s> L s dbc oSl 4N
A%ba AP 1 AR IS¢

CL*PUC AP > oSID-DLSraseD><, <C*-Lnt Acn<dhs d>cod®dc AlLsh 11,
764-a  A%ba AN <GJDA*adS A%®ba ALSNIC balCl. AcloNe 2307-0° A%®ba AN
QGJDA*adS  A%®ba AFNa®  AcMYD®Iot  NaoSlt ARCc<No® (7,018 A%ba AN
GUDA%QPdC  AStba AbSNg® bN=HLHNC [SbaMyPdS bLMYDNS, Sbo*Dg® bLMY>LC <L
DOARCIo®] A®ba AYNAY), L5 9,484 A%®ba AN <SGJDA%Q IS ASba A No® SboMybdC
A®ba AbSo® (26,513 A%ba AL K5GJDA*QbdS  A%ba AbS\ot  bNHNY)  AcYDoo
PLGroi\P>No®  dDcNo® CDLDRC  A%ba AY6C ARcdod™IC  AALMyD>IPdC  175-o®
Aba A®DIgb  pfegedc DPDL 10, e Recdoo 1,287-0°  DPDL Sdc My,
P cRecdoo 281 PUcD< DPPNod®C Lo I>cN“HMC

0a 2, 321  A%baAYN <GJDA%abdS A%ba ALMNIC SbgIbde bLMyD>Yo® ASba ALSNAC
AALPYDNC SaNoNe <o 1,110-0® A%baAYSN SGUDA%QbdS ASba ALSNIC SboCDedC
bLPYSbSo® D> NSOd. Sbo€IPdS bLNPYD>ISPCE AbINE 0a DT AALPYDYC AcCnlbDooNe
SPNSTD oS AN ONE, <L 4*N<bdS (90 >No®) 0a 2 A%ba ArI¢ AbJdNo® ~NaN<oNe
AFLPYDSHCDC SPNST>CH>oN®. Q> AbJC® 1 QO AS/LC AFLPYD><bdC
PaDLcDSANYDRCINT® AR C<INT® Acn<™hC.

NOPNCDPLYC 1. @ DCSobde PabyrcPson s> AR<a*N¢

Nagslc Dol
(>P>L 1 NP=J BPDL 4) (>P>L 5 NP=oJ DPBL 14)
PabLcPSon>Nc AbdNcC baC 0a2¢  SPNPC baC 0a9c SpNSMC
bN=5MS A%bha ALSRAS (A®ba ALSN 7,018 567 390 26,513 1,973 1,419
ASGUDA%QbIC A%ba AN _[0)!
- ShgeDedC bLMYD>YC A%bha ALSSAC 2,281 321 289 9,484 1,110 GPNOST>cLIN
(Aba AN 1SGJUDA%q bdc
A%ba AL _9)
GDP (§ Fc<®) $808 $68.4 $41.0 $3,191.1 $245.4 $202.3

TMAC RESOURCES INC. Xi



BEINM 4RNNG® <EIALY®IGC Db

Na.os e d>col
(>P>SL 1 NPEJ DPD 4) (>P>L 5 NP=5J DPBL 14)
PabycDionyD>c AbdNc baC 0a2¢  SPNSTPC baC 0a ¢ PN
Colysae ($ Med®) $146.2 $9.3 $5.7 $587.0 $33.8 $29.2
- LRLSIPC $80.0 $6.7 $4.2 $319.3 $24.7 $21.5
- 00/ oa My>c $66.3 $26 $15 $267.7 $9.1 $7.7
ASvba AL € Pa DLcDSo™Ne (Sre<e) | $608.1 $59.9 $38.2 $2,456.7 $223 $190.6
- Sba€IbdC ASba ALANAC $304.2 $42.6 $34.1 $1,403.7  $163.8 (SPNST>CLN)
Pa DYcDsag*Nc

Q@ a AIC®: (1) “bNDCAFBbaALHNAT @ c PC o/ oI Ac 5% oo, o Dab, <> NL<Ivo?
ABba AL 2T I(2) Pabbch o Ac 5% Ab T ABCP 5/ boDdS, bo 4 Dbd I >
NQECIVed APba AL 0 AF<I6. 4 % o¢

Q>0 A®dC: ERM, 2016. HE< bYW e I N <% Pa b ion 5DV AR <o ¢ b.oA Dol Pobb<C (Hope
Bay Project: Economic Impact Model Report)

0a YD ASba ALNSheN NG 1 AL > Aa A 5as I

TMAC-d€ SbP>AhSoedS AALPLSH®IC 15% >hob Naoslc Acn<d\DJdo® <> 30% >ho
AP>co*Lot Acndho® <D®CHod®IC 0a D, A®baAVNAC AAASANYE DGHLo<®DC
ASPba ALPNCNGSIE SPNTDCo® 0ash®Iad, ASbHON®, Sgir eI,  PeAbIsw 555
Lo dUSe e Lcod ADAS ARc<No® <L AbdNo® <*MPN<o (IBA) (L 2015),
sgCNe o<l YD PhAdc® APba ALMNTB®NNGSIC Ao*a® SPNST>Ca®.

TMAC-d€  ASLENC®IC 3 PecRc<dnd  <*MbNMeobdt  Acnc?<hobdS  A/ASANedC
SPNSTDboC <MD o® allosb®Io®. asaAD/LedE  ADLAS AR c<do® L5 AbJNo®
PPN, SPNTHCAC <L g Lo allosb®DC, CAL HINJIC <*MbNNM*aedS Acn<robdC
DGHLNE ASING® <Ly ANNSPNo® DoyDAL™NODo®b SPNTDCob A¥NDgb allobseIa®.
TMAC-d€  AcPYSbeDNe  SPNSTDC  ADAS  bINbAMY e od <L <P alloSbeda®
AbI®NM Db, AcnSbNSbSo<®IC K\BPNNHNE DayPabdS Pabbbde alLNryD><bde <fep/ose
ACNAGSIC Acto<dPNNo® Ao*0f allonbDYot > NpeoC. CALDN SJ, TMAC-dC
DANLDH®IC AL 2 Acn<bh® AbLSod®I® Ad*Q o Sb.oDA*at ~Na%ho® SPNTD>C ot
Lo 0a2 AbSADONE MRS A%ba AL AADASANNNIS  /DoNC
0a 2 P>CoC

Acn <N 0 YaPCSAC AL 5 APSGRNC

AFLPYDLC bN“oONe Len-<hC Acndh® (hao® <o dDco  ASba AXSeN*NO)
Aba AYPNC>od®D®  ALLSH  650-0® Ao*c® Idn JoPCl*L <M cRec<o I
AobP*a It 400-o® <L  300-0° AobP*a®dob JotCOMT  NabDNod  <CeT.

A%ba AYPNE Acn<C LN S adh<do ZaPCbeCio<dDC DT
A N® N AShSheCig<eI® NPIPIC > ®IedC > osiC DA\ Iede NLAC ACTeCe

(Edmonton) <L Yoa A (Yellowknife) <L a<d\P><IC  dIDcod®dc  NKLASCSHNP
AQARALT, Lo DS ARCHNE NPNCNREHNE Aba AbSeNat 0 DUTD>CH* Mg,

TMAC RESOURCES INC. Xii



D>abbcPC>ILIC

0a 2 DCob AWeCPRYG®IC pa ca™L®Ia® ASboINIIC a<SALIC, ASbba ALeDLC
> o<t A Aot AaldPlSot A%baAYSHNe Ao A*Aot  AaldPlSot
0%b*Lbc PDSa*LJC L oNe,

AN ha /LR QLo AT N

CALP~NCha/LxC

CALDYC Narll<C (QHLo/DR1BeGC Q¥ PCHILL) o dsaD>IC Narllo™Nt  D®eCPo<%®dC
AP o¢ AP osIC/SPoSoslt Acn<d\of <L DWCPIandct Ab<Sobdt Acn<hC
Na oSl AR CNT® AclybeIob Ddotl: DN avdd JobCh Lot <*No*L 400-c®
A0SbP@ ®It; DANS MCCSAL; 6> b A QUSADSHECHIa? AN Lo <L <edN*L
DANS <Ly LnC PSPo*LCC a<sd\*NC <L %dND<*a®Dob; Lo JobCiée <L
reCsen <hCeT.

OC%® QL 5 4V R <IN oa ¢ II®<CHE P> ¥ 5o ¢

Sboeo*LoC LS QN DN avsid*Lof, <D%CPRcdod®Io® AR La%4\*L,
Lo TIA-DS DodAC AADA®ANT® Acn<dPh*LoC <D%C>oONe CALDYo® <ID%<bCH g
P>edraPNo®  IAnST, CALS  MPoe<ede dPcPNob  dDSobdc Lo MPege<ede
AASAN>N*a oL ot a.oa AbdC 2 Q. Oa A/ <SaPN.o¢ oCre Naososdc
ALo/DRHGC Q¥ Reo I NarlLvo® Ac My Len-<5Ce A<

CSeYRed \DY DL L QL > DYGPCSAC Q ¥\

AR Ly AP /LI bI/NSo Lot Acn<d™hIC Na %S <> SardL<c Asbn<dsbsedc
ARSI DLGECiha® bN“HMC DA% DY N0 Acn<hh®  JepeCD/Ld%  q Ha AS/LI%
K™ M o*Lot PYSrodil\*a® Lo PYSrod\*oS NaPNo® oa ¢ <Ca®CAcLIc 5 MT
<M Po*Lo® DYSYodSAD< NaPN*No® ID%CDYnd%b®IC Ac™L 2- SaN“oMNe

Qo APdC® 2. oCt dH 5 IR <N halLio®

al*o*L Naog® dL5/DRH*GC I RcINo® AR <INC
é>c -+ NaoS QURDAGSIC ASINa® DA\ Lo G>C b5 g,
b*Merq - Nao® 20 ML <I*'oSbsDre BeN®CALT (NNLBoONe MLS DeNsA®)
- PR do® AMNGPNGY/<PdNCSbSTs QULSADYIC D RALIC,
odn - e Reda® YaCda.
ax"h* - e Recdo® DA ACCRCDodE PAYNAS ID*Ne o C a o (TIA), AR5

PP dC <L A*LTa < Na DS dhL.
- TP<Ie 6C>oONE SheCHIa® Na Lo
- oo LP*o® doncbPN o
- Naoo AN <o DoA<C ALNKRIC AJa P>NNTIe
Lenc - Ao N<oJ LN Dodd oab< dCo Acn<dnb><c.
D08 - e Re<dod 0a P Na LIt o® Lt D oddo JoCACDhHoa AR c<No®
DLGra<AT, AcHd D%CPRcdod®Ia AcCPRcdNo?b ad*Lo®, Lo

TMAC RESOURCES INC. Xiii



BEINM 4RNNG® <EIALY®IGC Db

al*o*L Lao® 4Lo/DRH*GC QM RcINo® ARd~¢
J%dN\>R*RIT® a\*Lo®.
SNa.o]¢ 1,200 tbd ALcP®O< <IN <Ly AL IS Sad\*Lo® L. Doé<o.
Nao Lo <oncPPN\a®
Na.od¢ DPDIC ®°dNboC <L CCC®CPodC PAKAC <D*MDa® LN D oddo Idnt
JProdo¢ CC®CP>odt PAKAC <D*M*o*LoC.
Na.o® b N M a PNl ~hatéo® <L AP o® Naf\P>Yo® ASdYyDILYede AbYseDo®
DLGro< AT ARc<No.
Nao® IP*Mo® e t\D>No? IDCPOA*andb®Ia? AbY o DYSro<saD< Lo
1560 NP0 ARTcINo™® LT, Acod DPORN®CSAd, DLGDL 16 AN,
DLGDMCDa® AN Lo Lo ALSdC DNNCDNI® CPSC
Naos U o® halldo? AdaDoLot Lccod AbdNthot bddos it sPosos e
AR C<No?® LT Lo <°CeT.
AR oI \LeCPRc<os ] Naostt <ty Aa*PNNIC DL <SALT
Madrid - Aodo*oC L¢nC /PeadC dCo Acn Do,
South - QR dodC 0aP< hardldo? LnC YProdo AR c<N*aHo 1D%CPRc<No®
NAcno sl DYGraJSase.
Nao® CLbPeg® harlldo® <DA%aPrndib®da? AbIdNa® DPLGra<SsdDYIc ARc<Na®
LenC /Po<o Acod DRN®CNe, DLGDY of A\ Lo, DPYS>* M Dob Acd\*Lo® <L
doare CcUoTe
AR cdo® o0a P NarllJo® Nat\D>Y ot ALy Aa*MeCP>a <D 1C AcA™® DLGra<AT.
>PP ¢ - hao® L <A C PPDIC 4%dNMLo® bede e LenC <Ly <NCE a st of, AcloJ
<sedN d\D><bdC sbdN>ede.
AR cdo® o0alP< NarllJo® Naoslc DPDIC JsedND>NI.

<hCe - haose DPPIC 4D®CHITQ It [CCSALT <M
Nao® Ao »Co® Narldo® <DA%a>Yea ®Iab AbJNo® DPLSra<SiLIC <>
AIPCPHRcINg® Acno® ARc<olc <CT Aclod SNao® oCl® JoeCi\™® (300-a®
Atcbo0) Lo AbYNo® Naf0\P>Yo® (Qa®CiQ\* ¢ N OLLND>N, AT\,
ALSbD>NSbSg®), DLGDLY of Ac0\*Lao®, SbbeC®eD 0t “a %\, DS Oa® Acd\*Lao®,
AcC\DY0C D%eCD AN AN\ Lo, <AL <o <o f4\ho® dDc~*aPNot a<séa®
(TMA), AcOD><o? axd\*Lao®, ber*a‘N<KPNM Na\o®, d%\D>~Yo? C/So.
Nao <MC aiddo D%CHRc<do<d®Io? Acnobl¢ ha i\ *La®.
Nao LP*o? donc>PNNa?
Nao® AJLIC Na4\b <L DON®CUD< Nafi\rLo®.
Na.o® ALo® <D*MDa® NOLLPNA*Lo® Na SO AcoHd APCPo<d®Ida® Acd\*Lo®
JALPDOCHS CP*Lo.
4PN halLdo? DA%aPY%a ®Iob AbdNa® IP>cwbdt SPosasTe AR <o < CeoT.

PISdeno I Ao A*GPNC

G>C APGR Lo UWSADCCSaDse D e AsdNo® Lo SaPNo®  <D%CPhyn <sb®Io®
Acn<d\*Uo Naolt Lo Dol AcaPN™Mod sb*Lo™Lde Lo Sb*Lbde ASdNo®
N AedSaede,  A>cN“Hd  AclMyDNS,  TMAC-d€  onbbDC  D®NSCDHECSoNe  AMLAAS OO
LLSAD>ONE, Ly A*LAo® NSLoC QUWPDAT ASdNo® (BI4S<<bde SaPNa®, ASdN"~of,
0Po® <L O®CPtbr*oPNo®) I>LN“HJ /d PPD>*Lo.

TMAC RESOURCES INC. Xiv



D>abbcPC>ILIC

A< D5gqeD®  Acn<do®  av A>Tt UedNPdede.  aPso*L PlcbsodeDC
<DNC>oIc dcCsa*CAcLoS 1 NA’<N5beDa®, ASba ALeN¢C QLR g® )
D@ seIede  NTAedE  ACLeCel  (Edmonton), Y5aAMC  (Yellowknife), <L SPNST>Coc
oa Mgt NI AGS QUWeDIATS ANMNGDN  D%CPo<®IC Acnpot <I><¢Sosrr, <L
ASINo®  LAHECSosIe. oCre 2,000 MCo® [CCACDSo<d®de <MCe avsdrLo. [CCsé\e
gsepeCP>LL BCONNPHJ Dash-8 <L Boeing 737-200 NAYPeg® QL <DA*a P D%
A Po®eh ot N Ao® Hercules C-130 N A%Lo®. CALDNC DPPIC MCCSADNo® (<L /dbde
[CCse\°) DN avsédo.

LN ¢-<5Ce DPD IS sedN

Len-<hCe DPBIC <%dN (AWR) oCWod®I%® La b L“abDod®d® Acn \*Lot <%dN
JEPECDHILEe  ACPAPdE oa/DNHPa®I*e %dN Acbioro AbPLY0C *N<C oa/PNC
AD®CPodPIC  Naodo Lo IPSESHNE QdNedNE WDA Lo PYGhot <L
AL*JSNCPo<so*L.oC > N“HNC Ac Lo,

DYGraIAD>< P> g

4N, LenC Qo <M ACW\*NC ARTcdod®DC pa. PPILN“HJ <o SPSPYLMNJ
oa. CALa™LJS, LN Ac\*L AcYD>RIC CYD>< dCof CALb SPSPYL*NCDr <D, ol <MC*
ACOMLE SPPILGTOC ACTAC Ab®C>RYg®IC (°dCP>*+NCDdC pabdS, <L L*dCP>*1DC
AD®CPo eI QULIATSIC PLSPLo? Ly <°Cdo® oab< dCoC. oalb< dCo DYS o<
AR AR Cdod®IC AAbca® <A ™Mot <IDA*aPSd“HJ oacnoslc Lo
D09dYPRed¢  oa < boA*c Lot AcCSAPR®IOoC hallI™® D™LIYDLI® DNTNCHotL
4D®CP>ad®I® Ac o avb\>YoC oa < b LNJ-HoC

<DOBCPOC PLYSAC H > JCC®CP>adC PAKAS D[ g (¢

AO®CHIC PLGYoSoslc  PpeYLdat  [Po®<dt  D%CD>*™N gt  DLGPLat QUL eC>C
0a ISCALY MPeg®<edt I ™Mb H<So*L.o¢ ALSH®CAcLoSIC oa lS, <L Pegse<ede
Jed@D>Iot Lo DeAIC D%CPdYPNot JIUDALo DYSrordiATC D™D DLGDLAC
4DO®C>oCPIC  D®CPh oo Ic  LIYPPb®N*ad.  Ad*LedE  DYGrodSAE  a < e
AcPYD®DC  ID™NCge  DLGDLot  AC\N*Lo® oYL Sbotoe<tLJC IS oL
PLCro D AcA\*LoC. D™D DLODLYAC ARTI/LYC Acn<bhNdC 1D%eCPA/LC o
ASCACLoS ¢ <€C Do PCsa ®Da® dACAcLosIC.

PSP o IP>c o I > Ac Mo D®CPRc<INa® Acn ¢

Acndnyb®eN<oNe Acn<PNAS, ACSNAS bN®ABCHILLC KNPPNCHoI®IC LS Doddao,
JPeodo, Lo <NC avidrLo. CALDRC DN ARC<oSIS Sad*L dbcs% <o
bedodsed®  DNCPHT Acn<dhIS DA ACKENC bOSASCHILLC  bdda<IseIC>se
<D%C>oNE. 1,200 thd ALcDPN SabDoded® [€nC Doddo <L 2,400 tbd AR c<osc
NayPDoded®  <COT ACSAS ARCANCPodwIC DA, L Dobdo, <o <Ce
avdrlo;  AcOMCE Lenc UProdo IDCC®NCPo<d®IC oa/PNedE D<dnt
AR N00C PRHAFC LN D odIC ALcDSA*LoC.

TMAC RESOURCES INC. XV



BEINM 4RNNG® <EIALY®IGC Db

DLGra<SADS AN LnC Doddo onPMy>I® SdcNocbs o 3,200 tbd D*LCoeD%®
AR oSl I o*LNJE LA  DoddC  ALcDd*Lo.  dMAo™Mc  AcS\AC
0aDPNedPCPad®IC DA ARl Nathr*Lot  ARCNCDoLNE. ALcPPN
ARCANCPYC NS Doddo ALCDSAML _oar/PNed®NCD>HCPo<d®IC IDdns AR c<osIC
~NaSA\*L.oC b 0% ot PNPNCNTSIC, <NCE AR Na i\ PcCHa<sed%® D 5 L Lo
DR 5eGFC D HPLD™PNSJ PEoSIC 2023-Utb®Nead <L AMPIS ADbcso 2024-T
Nad\P>oo.  APKSLSos AMLAAS DPDOS ACA®aNJS  AcCNAS DLGrosde  <Cefe
0a/PNed®NCHo<IC DI AR <o SIC Na*0\*L.ot AR c<INCHHNE. <M ARcos e
N SA\*L ALTPE IPc d%a c®<C, (2024), <MCOTOLe A\ e AR <INCPo <D <hCelm CAL®
AMPSGIRC>ROIC pbSg®IC I T,

CeCPode D> o™l

JCC®CPode PARAC D*M o ARCcI/LYC LN Doldo  ALcPo®<c<d <N
ATHCDCCSod®IC DAns  ACeC>adE PANAC DY oo™ ot A< oc®dS  %dNsbeIede,
Dol IdAn LCRCPode PANAC DM oMo badodeD M eCP/LobdC.
LECRCP>odS PANAC D*NegNC ARCINE <MCo DR <olc AcndS Sa%\*L
<gsereC>gqedc <5CeT,

ALD< IP>c o™

ALDS Dol Ddn JCRCPodt PAYNAC Do LcPDC M CDPLRRdC
Sb.oADT Lo (Type) A ALSIC AN 2AMDOH1323. ALD< <Pco™L SbD>MNSCPSbeCioseDse
AN CCPCPade PANAC Do A/LNod®IC CLP*g® a<4\P>Yo® oal® <L
oab< dCo  DYSvo<SADII  ALAC  APCHIL®NPEOPIC  AcMYSH*NeDC,  Aclod: ALAS
SONSeAPCDILLC  LCACTC  CSIMasds; >CCHL-C eC®C>odC  PANAC D NgC
DLGraSODYITC ARCINa® Ly dD%CP>Rc<ia® Acn<ot Odns Lo <MCE @ <sd*o);
Lo AcPPLYC  o0abP< AL*o® LnC a<é*Lo. ALAS APCPYNQSbseDIC  IDSoNc
(4®PeCPHALLE  SboADT™*, A  ALSIC AN APCPod®IC  G>C APGLN*LoC  dW\*LJS
AL®J®CDALYE  CCPCPodS PAYNAC D™ AcyDo<d®IC oal< dCof DLSDLAC
<OseCP>**MCDag® ASbNbHNe,

4Po™L ALDS DPN®NCNG® IS CCeC>ade PARAC D% J*gse<ed*LoDC
rpege<edt  IDP*aSd“oHd  ALCCHRAC  ID®CHo™Mc Ddn®  C/doC.  CALSC  ALAC
(NJYP>R@ eI DN avb*Lo bilod®I% II®°C>Ha A*N C/<oc (Windy Lake); Na%\*c ¢
ALAS 1D%CP>od%®DC Ddn CP*LoC <MCoT CALPRC <o Sarl<ede ALAS <D%C>g<s)C
JADCCHS CP*oS ALAC D%CPH™MCOC, Aclod DYGrodid\D><  AL™J®CDALNS,
<D®CPPb*o o ®De, Lo NOLL®CPHHONe ALAC ID%eC>**CDC dAFP>HNe JALDbCCP>< CY<.o¢
deDede, NOLLCDILLC ALAC <MCoT Ay Do oa € DR 5*¢C JALDLCC H C/<oC.

JCCIAC D o™L

eCiQ ™MD JCCJAC WJACDoQ®I® QLo ANCBOoONE JSdIMAPhedS,  oa € Ac/o®®,
DR5*GC APCPLON. CALPRC CCdAC AYDodDC LT oardPNédc I<dn I <o

TMAC RESOURCES INC. Xvi



D>abbcPC>ILIC

AcYD>oNe DA <CCdPA Lo AcndnbDoNt <L 5 <CCd®C>oNd, oCre ZSdres>NS\re
AL 5 CCPNALT NaodwDC <SCeT,

CALD_5eCIedC P> <CP>C <MCOT PaPCSE AcSbSadse®De pa ML ®Do® o ®eCsaD>< <L
ALECD*NDa® NOHLPNAGSIC Na A, JACDYC S OLLSCDALLC ALCND*MDC oa [<®C> NP
DR 525 C  JALDLCCHS CP<oC [0C3l. APCHNC NOLL®CDALYC  CCd®CPo<IC  oa °
DR 525 C JALPLCDS CP<dot P M5 APCHC.  LVLAS APCPo™IC PR 5% C pa /P>NbdC
APCDONE  o0aP< dCoC Aa*M®CPH/LdC dCCdo . ZobCiiSbe™*N® LNt Dodo
DR HeFC  JPegdo adAPYoS  SPSo®IC Lo NOLASE  ALAS APCBo<seDC
bNSeABC>G®IC  (ID®CHYEQ PIPdC  NaW\edS) <L <UWeCP>oNe  APCPo<d®IC  Ddnt
QYSA0C A PCSADS N LN\ b,

AdLAS, D5dP=A\C, <L > Ac PyD>EC ANNSD>N oS

AJLAC bN“oNC O%CPo*MC Acn<ddc (PYSradsé\b, ¢5dredéy, <tlo aYsi\-I-AcMyDNC
Natd\9) onDNy>IC 85,000MWh/D>PDIC. CALDRS® DT AILDZAd atledre < g-sbsd%
AdLAC IS DA ax'@\do. AJ%aPNedc AdLAC NaSAH™ N®PNCPod®I® LN Doldo
(A*LAC 1.2 MW <o) <o <C* (A*LAo® <Sbocc 1.2-MW <o AccP>NoJ
725-KW a'r>NN*Lo®). AdL 1D%CPo<®DC LnC /Pro<o <ID%\"\bSa<®DC AdLIC DSeAde
d>cdot  (LSPe 725-KW  AJLAS  DSeAedc IDc<bdt Ac o 350-KW  D<é\“a Dedc
Qlf>N/LONe  ADLAS  DSAIC A>cbd9).  AJLAS  SALY*MC  AchDPILYC  a<séb>Icloc
@O A®CPod™IC JbPa®Iede Lo JIP>cobdc AdLbYoIC IPc<bdc Jonbd©
Do/GRCP/LI% ID%CPIa " Ho DAL oI AdLoC b™ AT,

DSeAG58dC NPEa<I®IC G>C b A] 0 Ly D®dwCP>ra DPNA*Lo G>C b P o (SML
bN=5N9), <ADLNebaSab DPdACLSDC> SN CALDLo® D<dnt DNSA*Lo (7.5ML) <tL> oCs
DBNSAC LSS Doddo (45 ML) <tLo  <MCM (7450 ML), oadDNede DSeAbhse
AD>ECPNCDHCIT®IC  G>C b <doC <L a<hPYol  JUdsaDNC  D%edeC>o<w®IC
DdURALT; DPGIAE @A NC DN a<l\r*Lo Lo <PAb/DC D%dlid e DYoo C
NPT I <CE adddo.  dCSa ™D ASINS  (ACPNAY) DS NCDo<%DC,
bLPYD>o %D DSede/LLD>obdS Lo od  ASIYDAILEdE DS Sost ICCSa Do ASdNa®
ASdr Lo, PDec®<L® JCCQ %D DI/ Na W\ *NC DN adAEOC <L <Ct a o
ECSQ®IC CCIAC A®CDo<®I® a SSADIC I+ NeCP/LLbde APCPo<seDa.

HD>< b*NsoAd Acn<bhse Plcesb®DC AbPNo® a<sd*L.ot A’SNSb®DJ. Pbdclc Ab%™IC L5
A>ECIC @ dSATC NNGPCHILLS ALy <*PeCPALEC APh®NTa N > SosIC N AbdS,
Lo LcSdyPodsede adshb>< Asdyr Moot <o b Cho*Meot. AM<obCibn<sb™ MLnbIe
Lo >HANYSDHNCTHALH™=MLALIC adhDYo®. A®ba AY®NC AcNCPo<™IC Sb>posc
Lo ARCHoSIC APLbio<e (CCSa ®Dob, Lo doR <ol Lclha® bLPyD>o<wIC,
D<A IPdC ASbSoST® AcCNALo<IC <L 5> ASINa® ASbS N D<dSa ®DbcSae<C,

TMAC RESOURCES INC. Xvii



BEINM 4RNNG® <EIALY®IGC Db

IRNIC AP oL

TMAC-d¢ RND>< I>o*LoS <®Pe/LC (EMS) SdfN>gbdS JWpeC>/LLedc AR“c<L*a oo
bPa®Ibde IDPNCPHILc®Io® N®PPNNoslc AQND>< IP>co*Lot <‘aPN*Mg® (EMPS).
<IRNP< <P>co*loc <SaPN*re NNGse/LRC AcFSb®eDc I Aede Ac_[Dedc-
PabLcDeCP>RIge I>coslc AcC®CDILLC CLPP*0o¢ allonyP>IlIC. CALD-H<So™L.of,
IRNP< IPco*ot <‘aPN*M*g® Lo AclYPIC  JIRND>< Pco™Lot <abN*Mo®
Do ’<¢ TMAC-d¢ CDCObSa®de bD>ahsa®, SbD>ANSHNE Ly DabtbcD>SoNe SboAc>PC>Lo®
CCSQPCACLOSIC AP NSNS IS ™Mb od®dede ARc<dNo® Lo AR cSd o
ASDBNNE-Pa DY DSany>IC AbdN P,

A ARNDS APco*Lo <SaPN*MC CALDYC [*akbdt Ac*Lol®dob AR c</LIag®
HB>< b*PsoAd ADCT, <Ly TMAC-d€ o nD>*NOC AbcobCH gt <SalbNob /U< <o
QYRS NaN“HONE Acn<bhC. PP<o, <Sa NS oC=J®NCP>bHCio<dIC JPJe< oMot
Asdyo=L®Do® Lo DobtbcDSoNd DAdtbeIede, QMR c<dNo® D CPYo®
Sb.oACDT*LOC, SbPANSTSIC DPY<RNG® (BONMHJ APPNLo? AD>cosi) Lo Sb>phsose
Lenc-<oCe Acndihs® 0o P ARNCANedS bNLANC L5 0a P ALcnsbde bNLM*NC
AR eN=HNC,

LOo*L QLo BNt N<Nose

CLSTb b HD>< b*P%®Ad A h® ad9\*L > A ®IdC ID%CHo<®IC NaN“HNe Lo
<IP>cNeoNe Ac*Lo® Acn<MNC Prdo, <DA*a P> "c™LoS, Qv A\P><C
<LORCPrN D™ ®Ia® A1 A<t DNNC>oeDE,

Lo <Sa>LoC <L DPN®NNo<SolS <SaPNC epeC>/LIC Ly DabDILeoNe AL AbdC
aOaAYLIC

o a@ADd DPrSraodAD>< LOZLo*L AX*aDr®a®I% ARTcIRC  o%beNC>ILNDONe
P> Acn <D MdanyD> oo <L by N M PNP>o<dI, ASINC <>
ha 4¢ b/ NI e NCP>oON® <DA*aPR*ad ol ¢ bxro ¢ P>cotls,
b NI 5051 dbD>a ®Ied¢ IRND>< \>H ™ot ID%Da®.

o <ddobxbtdt P7GrodA>< LIo*L AN*abP<*a®D¢ o%b®NCHILc™NHOMN (M<don7P>R¢
Lo bePN™ N Sode) ICHISTC DPBIC b >NALLedS (DONMPod Pa>yAPNG*L.oY).
aoaA%/Led¢ CLPa, TMAC-d® aobaA®/od®I¢ ax'dP><¢ b/ NI *a*NC>oNPe
Csa®CAcLo®ds;  Sa%obCt Lo AINC dbes*abb®o®NC>ILsC Lo
>N PNCH>oONe DP>UST, <Ho 9CSa D¢ APCHALRC Ly /Sdsa D¢ AseC>rL<C
axa\D><TC. A ASba AY®N¢ (RN R bLM75b%o5eD¢ x>l
Cia®CAcLo ¢ QLo SbP>rNSoC. ddoP<bde Ao no® <L br?NCH> N *a S0 ¢
<Sa PN Io7PodIe, Lo IP>co™L biYoo AP Je<cdo™Lot L ore.

o LOYPo™L PYSroii\® LO7Dodiolot <L PNPNNo® AR“cINo® P>bD/P>r/LbdC
Ac*L 2 LD DYSro SO <L DN®NNgSe <sabN*Meo. Aclysh®IC Ase/gsre
a<%®/Ldo? Lo NabDrLdo®. D<dnS <o <MCE QECeC>ode PARNAS 4D eg e

TMAC RESOURCES INC. xviii



D>abbcPC>ILIC

At G®PeCaIC AdoDbdt LIPLod®Ibde, DN®NNSNE <L Sb>MNSHNe
Ao AHNe IRNDS CLEPSYgse, <NCE AL <o LA G<ACepPDIc Q%dNsL
CALDPDA%QSod®D%  pspgldt <AYDo*Lof, P/<do  asaAdCAC  (BONMSJ
NNG®/LLC LPdee) <o ALDS dPbco™lL Sardl<t (DONPoJ dASAS, <CJC dASA\S,
AbSA) AseC>o<%eD,

o av\P>I® PLECH>o L DGPYLNC Lo 5ol AR <INg® DPN®NNTe Acnd™h® a el
AL AcndnYDILLC Q¥ I8SaPOrde <o, dDA*aedS,  ALTedC-bidNa
0aM>CAC bN*a ®<C *od®CAcLos1¢ 4N, ot <tL 5> Ao*0¢ AR“cdyD><a®. TMAC-
d¢ Lo D=L\ DGLENC <HL > AN AR ICPALNC Ado*o ¢ /Do l¢ oal®
D50 ASLY0dC @ AP dbD>x=a %Iedt ID5a-, LISeh®N*ad Sb>rhsa® sh>plsae®Ic
QSO SbrlbdNedt DA P oo DSSADILNdC LesoNe LIS <Hlo DN®NNos I
AR CINo®  ALoCHNLarLot  ASdycD®NC  ILeC>ILobdC <o AcyD>C
Ab<SeN*D o,

asaAYAc QL 4 SbNPvgse

P*dIA%Q S 0¢ a Ha AYAT® <L 5 I SbNvge

TMAC-d€  AJLENLS®IC  PedDA*QSof asaAYAc® Lo <*SbNPvoSMe.  PedDIAQ AC
DPILLNNE ALy AALPY*NE Ao CNeCDPLYC A< Lot e ededt AR“c<los S,
AcPoJd oactde bNLSbNNvg® Lo CPHPdE DSbibNbsose Hdlc bdof, SPNSTDC AOAS
bIPNSbNNNE AL 0a D€ D™LAMIS, <L <P*NC bNLAS, Lo oS¥Ncndedt bNLosdC
A*QA“H Lo APRPNC QYa NS AcPYDCoNP. SOEMKPNC NNGHZLLC DPY<a Db,
DA DI ®IedE DSbPIDP®IE Doy DPLIC a DA% ® <Ly AoPNIPNCH>ALEoHN <l
ADA*Q®DC Acn<'\*LJS bNBNN oI Ac®o<PNNNAS oC™J®NCHILLE, SPNSTHC Ao™Ne
Do dP/L<C SbPpL>*Mea® QLo JA®A®RINE Lo AALPY*o®  ASNSb™®Io® Ac*L 2
Acn<NC

LLbdC Q¥ b g e

TMAC-d¢ LRLEdS I*MbNN*o®  ARTTLC DG LLC  ANMNGDNo®  SbD>ANSTSIC  NM>edC
PPt NIde A’XNB®Io® Ac™*L 2 Acn®\*LoC LcMdEe <o ana APJCAC %edN ¢
DSoD>/DM @ ®DC  bP>pNoIC MDYt AJ*aPNMN*aSo™Lot  JbDa®lbde  SbPphose
AR cdodC CLOPC Acn<dMNI-dCEC DSOPBIDRC LRLAI* 0 NN IrcDeCD>P/LICoa 2
RN nrbde bNLAYN* 0¢ N*PNCPo <o Lo PPdIA%a " 0C.

NAR 2016-%JN5J, TMAC-dS SbASINCD>IC DsheND>Iat SPNSTHC AoAC b7 AN b
ALy 0 NS SB>ANSAC bALNYN® 0¢ CdoNd HB< b Ad Acn<d™h*Lo® (Aclod Na%d\C
AL LA -<Ce s\ rea®).

Aced?D<bde sbDpLa™ ¢

AcdYD>LdC SHD>ALaNC (TK) DPL 15eDeCD> A%t o e ASHJ SbBALLD>LC ALDYLIC Ao* ob
oalP>Jdo® dLLo oWNo?, NI AR o™ o¢ Lo boAcPo®dt asaANLSHJ

TMAC RESOURCES INC. Xix



BEINM 4RNNG® <EIALY®IGC Db

ACASHBNPNoSIE ALy <bDasSosIe ABIDII.  Ac®ddDeedc  SbDALo*MC  Sb>phse/LdC
Do/ IPDYNbIE NNG®CDALobdS  AoSbio®dc <L AdobD*MeIbdc  Sb.oADo ™ ot
YRge,  JWUa robdS,  ASbobYDSgbdS,  DLYob  a<SDdot Lo DS So®  oal
oP<L®CP>/LYo®.  DodNtaI® DPYda®IbdE  NNG®YLdo oalYPNIC AR <No®,
ASbNNET-Pa PrcP>Sony>Iede Lctdo® <L \ePNCDALYo®, DASobdS, dbP>obdt <L
P *MNJC CALP<o™.

TMAC-d€ AALcDSILYE Acn<Ph*LoC G%Pe/Lo™LoC, SbRN®C>LIC SHDN®CD>ShY>NN<EC
Lo SbPpRSose DIANLYDYo? oa € ACLob Ac®Do€ (VECs) <L DANYDLC AbSbNb-
PabDLcDSonCH*NC  AcMDob  (VSEC's), <L ARQc<do® <CSa®CAcLoslc <L
Pcolc  <aPNob.  ¥<PdC  Acttdrbdc SbBRLYDNo® bNPAAILYC Acn<dhc
LDOPCPoia N0 alPaAXPdC Ac®dlcnsbd®cc Acn<hN*LJC  (NTKP)  NNGSY/LYo®.
Da A7D>dC  Actdlone,bdt D™LSADRC NNG®CYLYo Lo oa e ba AdCo® AoAC
Ac®d/*MPNJe  SbP>rLoNJC  SPNTDCoC Acndh® a<'q\*L CdrPL<® AALPYD>NedC
SboACP>®CP>DCCiodo® Sb*ULN® Ao*of Cd°.P<bd¢ Ao® bNbCio™Nc oalc Lo
A>Codc @ HaA®CP>I/LYo® RSA-T.CALDaAMYP>NC Abod™Mo™*Loc oal, ALNKIL*LoS,
Lo CnPTPCo® AY*aPN*Moc® aoYPr/LJo® oalYDNI <o <Ja dsbeCseCMeC
Ao™0C

NNGe/LEdS, AceddedS Sb>ALLYDNC (ALl NM>SICD>LE ADAS SbDALL*NC ShDALLDLYC A pAC
BLALEDB = PIL5965C [QFODROACD®IC gNC SbPMNST* g SbrLN® A*cdo® <L
D 5MC NP<HJ SboAKECbCST*NC os<dNoC AD><CSonQCHNC (L5 IS **Mbb_5<I5bIedC
b PcDPaSo® oSNNS DS ®Dgt.  NedLRCDALY®  Acn<'SAS bNLSbNSbe >®IC
0aMyDIdo® DbeNDLIot DP/PRoSIC <Ly DSbsbNredNe AP Mg Acn<P\DYo® oacC
BB D> Soslc DPONNSOY I%dNE Na Dot <ALl D> CPo™NC [Pose<lede
db>Nc>PND>¥dC oSN oE.

IRND< SboA*a™*L
Sb.oADoT*L

Jccl HDS b Al Acn<dbh®  AbPSQ Sge<yLC, P ATSADILYSe  Jcbdf, <L
APPSQ STl SPSPYLA%Q D%  DPD eCStbl of, 20 DaSo*LoC NPKEHo aADRIC IDLYT.
A>YAIC SHBLA®Q 56D, CoN<HJ, D obNeN<Hd Lo APPSa A%a eNHd DPDT.

ADOAE DSbILIC AP QPUe<cdolo (NNGPCHILYC aPaTAYDNC  Ac®dd/cnac
DobbrLa), <L SbDAN®/Lo NS AbI®CD>ILNC JcD>< SboAcP>HC®IMo*Loc NNGYLJa
bNseAeCP>ALC >ppc CcLP>c*Dao>. a.c >Csobde oA Do Sl o¢ Jc
A< do™ Lo @ ®I%, DANLDIC ARQTCLC /eI sdfN*gbdS APPSaSovL.o¢ <tL>
A AP>o*LoC, APJe<cdNNL*a D% oa < PP/Lo*Lo <L I>ND< LN*o™Lo®.

Y DS doSoh L HDBS bt Ado adsi\*L <Ly alDA%a S 0a DU SboA®™N% (¥ gSbhbdC,
APLPOJ TPEo™L.oC Daseya*LJC APSa D% q*1dC oa SbsaPyD>o*L®eDa®. H>< b¥ Nt <<

TMAC RESOURCES INC. XX



D>abbcPC>ILIC

Y Co Acn<dh® gL, <*Nosthedt  Jo J<eNCDILLE  DAIOIC > <a DN egb
DBCPYab, Ded/AC, oa dP>NC, PPIC, A*N<C 0a /DNE L5 DS, DNSG <+ CIC,

Acn<h®  ax@\*  balCP<  aoHaAdC*LaO%, JL*<{d¢ oacD®/LI®  Sb*LoCéd¢
DaidooL®Ia? DYGAC NoL®CHILIC /SToC. N%b%l ¢ DLGAC aN*LoC aoyD>I®a ®IC,
SNDYDodAC SPaCAC bCPCDPLLC PSTIC QL d*.of bN%A®CCDILLC PP eI oal” SPNTDC
0a*Lo, 0aG5b®Io Lo PYGb®Ia PPILAQ®DIa® DP>cLIC

DLYAC Sb oA*T*L

DLGsb®IIN, ALSH®IM Lo A%APH™NOr oal, a<®IC Lo APSIC CALPLC ArA<oNe
Lo AP®Ib®Ia CC*Io? 0adAall Acn<\D>Y< a ey Lo, a<®I¢ oA <L
dRCPLD®DIS, ALP< Sbodo a<®Io®, DPALDH®Ic Lo bd®Do®t <L SPSoDdg
dLbYo® Ac*Meo avél\P>Yo. AAPCH®Io Lo Po<<C o0aAS >ePI[egh>IC 870-g®
LA AP ®DC a g, AN NDat N*LDYo®, Loo®a? Ly Sd<dbSa Do,

0aP< oNNMC oa MyD>LM DPDAC (CA/Jod® < NHcP< MehgSTD>CA DD DILAS,
POAS, AC Lo dALPAS,  LSPo®  oPb®dor, ALSTPCo® <tLo oal  Sd<odo®
ALCE_®CSHeC®Is, DPDAC QLL> DPIE/DSa® ADAC Ac®d/n b, a Ha A'*NC, SIAINy* e
Lo ADDBNNEaSe ALLADD® Ao*of <L <IP*M*0¢ oab®Io® o0a 2.

NSLAS <aP*=NOgt A*aPo Sd<o0dC AL ®CTHC®IC (PLLALNCT®, PLLAT®, Sd<odia>NC
Lo @bIGES) <o AMAAS o0adA%al LP%g® obsb®dot (PPAC L sd<odSa>No)
QVIANS*Q®C* M ALTPCAC Sd<od Ac*L 2 Acn<d\D< ad\do b*Jb™Io, d'<b™Ia,,
FNsb®Io, abYsb®Ia, AMedCACH®Io, NNLNJS P> NDgh Shes>agb (Lo> CNtLo®

bN=HNC  14-g B PDod  ASbovob CXSaC Lo dvoDob Acn<dhbD><  avdbo.
AMAGTHNAC SI*PHd%Da®  bPP *LYb®Io®  (ninespine  stickleback) <L> D>PPSeCeII
AsboLob, ASboPAC®, A5KDLo®, bado®, bbPAL®Io®, dnd (Crisco) ¢ dn‘d (Least
Crisco), NPCES, Yceoho® bPPAL®Ia®, Lo ASbovob, NNLob alYc o® bbPAL®Io®,
DLo®, DoOndWUL®Da® (starry fish) ASbova®. ASbOAC PN NCIC . oyD/LLC dbde 6>¢ AC
NP,

CnbDl ASbOAS affedc 12 (Saffron) DLo®, <tLbo®, DPDPC®II ASbHAS, bodio®,
NSLo® a'Nc™o® ba<AS, AsboAc®, <HLo DlLa®b. a N Ac.>gbdt CdyP>A®IC G>C b N g,

AOBNC b oA ™

ADDBNN*gC AL PabrcPO<cc<do™ Mt P PLSh™ N ba Cl <Ly ™%/l 5o *<bdC
50-0° DPDC ShySe/LcSeDob.  1950-*Mor Lo 1960 ANPchNcsd  MAC AoAC
QP < PeDC OCN®IT L= 5 NP <JaAsbNreosde bN%®AARos ¢
0aMyPod®dC AdoPIlt DRHEGC 0 MyD>IIC ofN®I®INe, Pelt AR“C<“HNe IPYMNC
Q< c<dotLot 1950-UN“sHd <o MAo® <A Sbo LN M o€ DSd“HNP ADAS,
LRLbd*TC Pablbob AbJNo® NP P>®I® 1947-JN“5HJ Lo AbdNIAnYD Ho Ao

TMAC RESOURCES INC. xxi



BEINM 4RNNG® <EIALY®IGC Db

ON®I 0 palyD>IC DRNR, AO0AS bNbNN*o™NC sbxL=JN“HJ Lo Aceo™NcC
L oNe PP<lo o0a MyD><C bNSbNSbSaseh>c >IC M AbdS Ac_MDab Ac MSbN™ b <D g

O N®DSg® P DrcD>iolC ¥ /R Ha ADBDBNMI S AoAS Aced/*LJC. I/Rw®N¢C
dartNG,  AAPYDNSTPND PP ADcaPoSlS,  Acndde  PUR<ecdoe >®DC,
LN A<LoJCP>oNe, 5@ "D dC <R oo Pa D>y DC>obde
o P>AP T oa 7>, PaDybion b ><C CALD>*M*aq.5eD¢, <Lo AsdNe
<DBDLPCP** g P> I N, A% 0¢ ID>NCPRP*eIC L]L®bdo¢ ONCP>DoNE.
oo <seSbINe QL5 LRLLdE APCCHRc<“HNe I* MR HNe oCGPCCSas e,

b oADT*L ABBNNYeSIC AL Pabbsbson DY AALPYD*NOC b Lo CO L5 'oCbd
PYdo ACDCNLIS AcPYD>CONe Ao*of ®pPeCILoHNe ARCcoSIc Abc* Mo Lo
b<r NP I o AS/NYP>No® <L PaPLSbsony>Ia® Ao o
A< Ne b oADT* M 0¢ CALY De/GHCDILL® A<\ AR ®D% L 5
AR oo DJordRec<oslt ALDBNMIoC <L PabbibsonbPIot X< c<loslC,
PNSTDC ba//LLC IS ®DbdC A6SbNNYoSIC L PalbcPSosic, ASba ALSb*™ N 5<5a*L .o
drdc*Ne, Ac*o<Sob/L oo o AL APZRcnbio*L.ot 4 o<d®CAcLosIC.

0a 2 Pg®I® o%AADT, NPo®<a® DYGigd, b*oSdo® <o SAULDYNob, PP<bNg®
<Lo dnDo® (Crystal). SPNTDo B b*™NOC PLGroAD>No® PY/<do A*LAo® SPoseC®Ic
Aot <o 14-0° PYSDLYo? SPoeC®IC Acnd™\Pro®.

0a MDA ALy AR\ b®Io® oal™® D501 ACh®I® a N> Acn S\ b™®I¢ oal™
DS TPea®, Ac M Hd I/RaoDNE <Ua *odPNa?®, [donyP>obdt oa ldsose L
CLLSAC, <Ly >¢ G%Dcnosde (PONNLOY, 0adf > nd®I®Dob, SdAd o1 L5 DIr<bde
AD>ESoSC). ACDP% CLLSA® Do?A% >¢ GIgb A“JSabdt (BONNPLY, AroSSo®, osvNo®
COINA®ISge Ly <PRcDnos). RPN Lo <UabNC PalbbcDShbeCsede DL c,
00D0¢ dLPof <L b\of oa f O®CPHRED®  YRg, JAC oIS, ASbob/P>sgec
CLLSoSC HLo AP SoslC. <% CP>SheCHIC ALTedS DCH>RINe (L5 DoD>bARRDN®e
oa DL C

Acn<ND< ABSBNNHCPNoSe ALy AR~ ¢
><AAYDYC AabdCr e

ASAPYDENG®D® ool DPLdo®  AabdC*C (VEC) <L ASAPYDINS®I® A 6SbNNC-
PabLcDSony>IC  AabdCHMC G/, AabdCWC oal Lo Ao*cC <dRQNPYo®
AALPYDNC  ShbPANSoSIC AabdCo®,  <JRNDPoSIS,  PabbcDSonbD>eds,  AdbNNvosC,
Ac®drbde Lo ASCSoCdS ALLADRC  ASANYDEN®I® A bdCH*MC Ac*L 2 Acn<dbhs
SHDAN®CDALEC PP dIA%Q o€ DSHDINSHCH/LLPdS, IDALIC ARTc<oSlS, bDANST® A OAC
SO>ALLM o, <L DCHcSdYP>dSaotdS AcMyDCoa DT RN nsbdS bNLN1eoC EIS
aOaAALTS; o PALNAC  ASAPYDENG®DS ool DLdob  AabdCMe <o Lo

TMAC RESOURCES INC. XXii



D>abbcPC>ILIC

ASAPYDCN®I® A BSBNNC-Pa DL D>Sanb>LC AabdC NP AALPYD>SbC>c >IC a Ha ASo*L.of
L5 b o< Dede ASbC>a M 0¢ €A -<C Acn<M\*LoC.

DPYNNJS,  TMAC-dS  SbD>ac D™D AANYDEN®D®  oal  DlLdo®  AabdC*Mc  <Lo
AAPYDEN®D®  ASDBNN-PabycDSonyD>LC  AabdCHe, Lo A2%NC DSbDIDC
NNGPC>ILIC Acn<dNIS  ASAPYDEN®IC A dCMPe AcMySHDC Jc IS, oa S, ALSIS,
CnS1C QLo Ao* 0 ARNDYo® <L NNGHYLLC ACo ac<bdSa™e,

Lceod Ac*LS <L aaAPdC® 3-5 asaAS/LYC Sb>MDALYo® EIS asa A®CHILdbdC
AL OT VLIS AR C<INo®  ALTPd®/Lda®  ASANLDCNS®I®  oal DLYo® AabdChre
Lo ASAPYDENG®D® A BSBNNC-Pa Dy Do y>c AabdCre, Db/ GSOC P>/ JdbdC
<CCSa°CAcLolc Lo dPco*Lbot ARcdNo?b, NOHLARINo® AR cNo®, dlLo
Q*Paehedt PR NCgt o PCCSodE ARc<INa.

JcP< oabp<
1<N*L 1<N*L ALNKARE AQN*L Cn.DSTP>CA A B0 AN,

-l obCse - APSYLC Sdc.a ALP< ALD< ACCSaCn%\C
Jc < . oab< SboA*o*L boA*c*L ORI S
b.oA%o™L boADT . ALD< SboA*c™L - \DYDodC - PabbcDiony e
- DNSG oL e . LDLDodC Sb.oA*c*L AR cNC
<L AL D><C Sb.oAS)G*NC . ASb.oAC . Q[ gSbSgs_|c
St - Db . ASbOAS a <SAL a < \*L AAKASANAC
- b, . ASbOAC bNL<C - ASbOAC - Aba AL>NC
- BrLe - DPBCEIN Bl - Acto<o <AL
. oSdNC bé\/cb = ASboPA® AcNCPag s
<rsbsedc = C/T ASb_oOUAC = bbqb . <1[>°'Lq0'qb, ALJ(._n_O'qb,
. sg<_odc . ASboSA . acnse <L> oac*c
Sbb(C%C
- ALST = bé\Jcb - CnPl Sd<oC© <D <°_C r\r_
Sg< odc P>~ doNc Lo
ANCNG>NC
- oal
sg< odC - oa YDl
<*od®CAcLo®™ <L
A OCN<Sg e
- Acnf4\b®D o¢

TMAC RESOURCES INC.

DLLSdNE <t >
ADA*Q > D¢

- AcSdPedS AmJ<o

<L SbPpLo®

- ABS 4*aPCAcLose

<L ARNP<
dCoaSo > o°
b>rig®

xxiii



BEINM 4RNNG® <EIALY®IGC Db

A b<I<NY

AN pa/PNo®  ADSo® QLo AdLIC QD% CPKC P I15bCCia D€,
AT GOT Lo AR CoSIC JoPh®DBC>RIPIC ShoA*T*LoC. PY<o, Acn<dbhse
a¥OC DYoo LJS 0aNyDRIS, CALPDA*andc? doheC>ReH0 Ao o< avsaryD><r
Sb*Lbd¢ CALPNONC,

AN ARTdodeI®  AP®IADS APy Lo® CALP*Ma®N“oNc ANMoJd AdLAC
AL GINPPNE AD%CDo™M ot <Ly PN o¢ AR“cdda® (B>ONMHJ  Ad<Lc bNNo®
QL PodheC®Ia®). Cbdd ARCdYC D®CPHad®dC AcnN=HC Loy d>cNenoNe
Ac*LoC AP®/L0oC APyl a\N®eCPRI*a D% Y0t DG o AD>Y o Acnd\MyP>Loc
o0a2 Lo o0aNdl, PPdo TProthede aNAo® balClh Lo Al APTZADS
A PY*LoC aNAo S

00 /<IN

Ac<N® PN NT®IC ARSI LD ALPYDLo® <IDCA®a®N“HNC Dy %) of
Lo oadPNo=l®dob 4I%CPRRIgE ALy I ob ARcddo® (BONNHJ APCPoc
ACCIAS <> ShHCPSbC®Iob).  Cbdd A Id®NCPLE  <IDA%aPYC  SaN<ore <o
A>CNONE @ PCeCPst o IBNCHRDIT®  APSI<o™L®Dad <A U of
DLGraSADYTC AcndnyDYo® 0a P Lo 0aNdl, PY<o MPegehD>LC rafesedpdgce
baCcll <L P Sl P INC>RIg® AL* Mg aNeC>/LoNJC.

CA> L5 <od* (Dophin and Union) (SPPSeCSt) DeD*MC AAAYDC CAD< Jd<dC AeIddny
PPeCLoC Lo oadf DASHLANDS QL DPPhedS, DIdANdonosde > C>ode®dC
ALSbc®N“od Lo Acc™MOC ArA*D. 0 DD .0C

ACALRN®  SHYPSANNTH™MCDC DD o€ oSGHCHECPIgr DR HFC  oGHCHCCHIod, <>
a¥bAD> o MPaehedt Sdca® >Nab CA™ (Doplhin) <tL> (Union) D®D*Meg® D>PDEJC <L
[PeoSehedC Sdca® >ho® HALIS DPDYgd ID>LbdC, TMAC-dC P/LC L€ c-<5Ce A<
<bSc ™M [PowlUda® avdDYo®, <o AcnADdo® AcyD N IPpe¢ ®Dg®
DR 5% C Ab®<c<I¥o®. TMAC-dC 0%bSa<d®IC JBJATSTC DPIAC SboN=HNC PLGra<SaS,
DbDRADN N Acnded® o€ D¥Ib®Io ACCACLoSIC, %P 5N <L 5> ASIAONE aP*o*L.of
aDCN®ISg, Do oM PLIHYCE YDcP>NOHNC AN, PP>GSb®eCAcLo®, <AL> APSNC ALC
deCdY¥o®  oS¥NE ARNPONS Ac*l 2 Acndh®  ASdybiod®de  JYROCAcLosIC
U PCACLoSIC Acndof avseDr.

CL*PC Cdod, Lene-<hC* Acnd\® onDMy>IC ACCACoSIC IC>/<H<M >hede e I,
SO>ANRCILNC P AC SbAAT™ Mot DLG oS\ of, <L CdyD>ILIC AbNIM <o N
DLGra o 0a Nl CALY <Pc AC SHD>ALLD™NOC AYDo<dioHNe AcnN<soNhc: TMAC-d<
ACCAcLod®I¢ <bc,o® DbANCAcLoSIC AcndnD<IC Ac%b®Do® bLMHMNC CCIAS,
NOLNSase  CLLS@DYa®, <P, o AGRCD{*Q M Dgb Sa\cD>SoNe, <o Lclsbione
on°bAcl¢ o<Na®.

TMAC RESOURCES INC. xxiv



KSPNCDHILC 3. @ AP Dbt e D< <Ly oa>< AQN* 1T Ac N I¢ AR-c<I/L¢ [0C4]

oarl blLio®
a<seD<c AatdC*e (VEC)  <ISSa M bbo<IPde AREc<IsC AGPCDECACLa®dS = egne ACENDNOS ARCNE  AlLADo™L.oSb Dol
Jc ¢ <Qosbl\SobRSE\b AQPYB<LERE QoS P NP> oC o Ac*LJC TIA ALD<

SboA*aL ShoAg e ACHNCP>o<seIE AbIN> NP

YD>GSbeCACLoSIC P

o SINEIBCHILLC @ L SDbgC
Sd‘N*cbHNe oa P<
ASECCAcLo™Lo¢

o QBdNC <L NayDrLLC
JBPEC>NLPL NG A¥PSGHD o
QLo QUWSeDAN6¢ A s<sda e

o Aba AN AcNCP>oONE <L
Sb.oAcDSdy > HNd AQEC<osC
P> RN*Lot <L
Y I NC>Ya®

o CCIAS <D*CPPHeg P> Sas e
AN CCISbPCACLaSIC

o dARQCINO® blLi%a Sgs®
Jpe/Ldat N SPNOS,
<DA%a >cSHLC

o DA bPaSo® <
JACACLoSIC TPgse<edC
ADBCP>N=HNE DA >SHLC

o N SPNC SH>AN®C>SHECT 5Ne
<AL NabPyrndsbeCAcLoNe
ANNS>NbC

o /DG /DGSheCACLoSe
Acho® <dNIC Acd Ny,
bNseAeC>YLLoC, TIA <L TMA
DY bt Io
QBN Abadt PrcSbeNNg e
50 km/hr

o Sb.oAToLYDNC bNSeABC >




a<saD><c

oarl blLio®
AabdCC (VEC)  <NS@**Mbb_y<IeIbdc AR <IN AGECDECACLa?dE <pfregre Ac PPN 0 AR INC

ALnDo*Lob WY Do™L

Lo AcD>oNe KasPNo¢
’D>GsbeCACLosC,
<DA*a PYSELC

o APDNONE Do e
Sb.oAT*U.0¢ SHI>NNSTSIC

o bN®ABCPILL 0¢ Sh>NSge
<L PobP>Pnor,
<DA%a >cSLC
ber<bde YDSSbRCACLT® <L
o= is®dat ALDYg® NY<a®
Sh>ANSTSe <Ll Dabb>ZnoNe

JNSG O QLo + AN Ao*o¢ < ID>EE P ®IC ASINC - ARCINC Ao*o¢
o [ERMS] - ARCINC o NNot ALENI®Io™ - ARCNC oNNoC

ALco® 4L o<AYP>NS <o

Lc=oNe aPA®PAD>< 1D5dY*MNJ¢

bros I pelLda®

<DoNe LIP\o® Ac\.o°

AR cdCP>o? (AcoJ

JSAreNN<oNo), >y %D 0f, <L

> NNT® AcnNeoNe,

AR QP b\

Ao NI HNE PLcsheI™

STC30 a\P>Nede <o <Ce

ADLA*L N %é\* <P b\ b oo

Ao CN®I/LIM® STC30 aNP>Nede.

ALLADCDs®

(Cdod oal os¥Nc
VECs)




oarl blLio®

Qd5eD>C AadCMC (VEC)  <I<Sa*Meb_y<IIedc AR=c<IsC AGCDCCACLabde raf=pegpe ACPNDYOC ARTCINE  ALLA DG U0 WDo L
APSeIC APSeIC AP/ <SHP% 507 FPeoe<edt @ dShcDoo AP <SP 5 ALLAB*PeIs
Lo NarL<ede
Cd-la™e ASCACT™ ASLNADG®
-0aAC QADYot > AShoI™ b
Sb.oA*a ¢ APe/da® Acn hC

Nao-<eN<oNe

FPeoe<edc ACCACT® AP0,

0a < PPILoLo® Lo “lob

ACADPEDS QS0 oo

d<Co

AP=IBNNG® AP/ PLSbBNCNGe >GSarb — SH>ALL D= -

/DGSbeCAcLae sedN[c
APba S IC PLcSbSeNCg e Jsed NI
/D>GSbeCAcLoSIC

oa /DN MNC>oONPE sdN.oc
AL oSRNC avshrLo Lo
Zdbdc <sedMe

rpege<ede KilLo®
AGPCAC Lo 1(AG<<ING)
NPNCN“HNe ALy AR NP
AG“c<No® bLcNSg e
q%po—qb<'bdc Dnﬂ)ncﬂo-qb
D™D o® avb\P>Yat ALDILLdo®
AY*aSo*L.o¢

So>pNSg ALD< SboA*c*L
D>NNNodSHa ASdyD><edC
allbdede AcyD>b\o®

aOa AN Hd APLNNPsas e
oaP< PPYLo*La®




a<saD><c

oarl blLio®
AatdC* e (VEC)

<A b ogPIdE AR NE

AGECDCACLa®ede pfPegee Ac PSP OC AR

ALnDo*Lob WY Do™L

Cdlra."2¢
NeloWA
Sb.oASDG>NC

NbP*gSge Cdla Do
0aAC SboADT M b

Qv cda®
Cd<lNa**IJo® oa <
Sb.oADT* gt

ACCAC T ASboL*™*MDg®
<CCa®Ia® axh\D>Jo® <o
Ao Da® APS/<a®
AcndN1e JPN=oNe
MPoe<bdc ALDCCACT®
AP®/a®, oa < PP/La*La®
Lo 0aGo® Acn<hP<
dRN*Lo

ASbP*g g
CdlMra*Jo® oa AC
Sb.oADT* g

PLche NNt DGP>Sab -
/DG>N oS A NAC sedN ¢
APboS1¢ PLcSbioo SdNIlT
/D>GbeCAc Lo ]C
0a/PNBMNC>oONE avsb\P>< o
QdN*Ne ot L5 DLGECSAC
avSd*Lo <L ¢dbdt dsedNe
rpegse<edc NLaob AGPCACLosIC
(AGEL <IN NePNCN=HNe L >
ARHNe ¢SIMNREc<Ho®
bLcNSge

4%p0—§b<bdc anbncﬂo—ﬂ)

<D™ Dot AYD>PLIo®
AY*a‘o*L.o¢

Sb>pNSgse ALD< SboA*o™UL
D>N®PNNodSoHa ANNSho®
allbDdede AcyD>b\o®

A Oa AN Hd APLNNPSgs e
oaP< PPYLo*La®

SbD>pLLSb™ D

AL D5

oap<
TNee
AL oSeNe
Q<s\*c

Co\*(Dophin)
Lo No<e
(Union)

TNNE QICbP g Sa e
P> TNNL G o ®
Q<A Id®eNNo®
D5dDA*Q ®D¢

o<NcC
Q<PCbPgo ™M

[SANSI S BT

A®ba AYPNIC SbD>pLose/IRNP<
IDc®NNo I Acn<hAC
AL M Ndeno*®®
NCAcLo I /dbdc CA* <L
Jod* DeD*C > o o

ALADCDse




a<saD><c

oarl blLio®

AabdCHMC (VEC) <9 **Mbbod®Irdc AR <<C

AGECDCACLa®ede pfPegee Ac PSP OC AR

ALnDo*Lob WY Do™L

QP RACHYE Absabd©
<o <dadsoede
QYL INC RN
SboA*c*L.o¢

dnb< Jd<Je

<SaP>Nsbsgse DS
ACCACLoSIC C€CsseIa®

o YNo® a<4\D><a®

Pegse<edt Yo @\ DS oo
drcDsose

PLeshS oo ¢DSSbSoe - /GDNof
AcSNAS <Sbgnege
bereN<*NaPN AsdNa®
PSS od DNSGEDC
Sp>ALSTe AP<hse N q NC
Shedosl DPDAC ARNMPEoNC
CALD<o®

b5 J¢ PLcShi NN G
D5%bNSb®CACLoSIC os<dNa
QL5 DNSeRD>Ig®

TMAC-d€ <1/ RsCAcLosbsDC
DAL A%ba AN of
AN oNe

QO AST® adADIat *dNede
D>PI>_|_5eCse Ab<SCH>N®e
Ab®<<{o® o<¥Na,

B>Noe IP>cNos q*edNbde,
HACH<D¢ ACCAcLoSe JeDo 300
MCo® LPCo™LJC <L 610 MCo®
No*Lo>L*Lo€ alMDA*q
<DA*a DT

<SP 5d NUTA< ANPL
be’Ne@ It 610 MCo®
sgena*Lo® Pr<lo Mo<®N5Y
QLo b So<eNT oY

eCS@ °CAcLa®de




oarl blLio®

a<aD><c AaldC*Mc (VEC)  <d<Sa **Mbb_o<IIbdc ARQ=c<IsC AGECDCACLa®ede pfPegee AP o AQ <R ALnDo*Lo%bYPDo*L
28D5bSoe<E [CCAD>< bo<do
(250km) _o%b®eNC> N N AC
JPDAC CnyPo*Lot <o
ASCAcLoS 1S, <DA*a PLGHLE
N /AHALP TNNE Qdh\SbPGSa e A®ba AN SbD>pLose/IRNP< oSINcC AL DD
PN bN*=LNC o AcDspLsec <IN No I Acn<hAC QY \bP*G T e
Qb D> NN g <SaPNsboc® Aco® o AcDspLseIC
P> ®Iot NCAcLo ¢ <Cia.®*Da® S ACDPLIC
SHANCNLEQ Sg-5 o <RNo® ah>Jo® A>c<oC
A 2AD<C rpPege<edt Na s> oo
D5gDA%Q b Aocbior e
Qe @ELE ABPAC PLcboo ¢DSSbio® - /DGPN oS
<4 AcCSNAC sedNede

<Ja o oYL <Ne
RN boA*c*L.oC

b N<d*M*arN ASdNo®
PLbndsod DNG D¢
Sp>aNSTe AP<Sbs N> NC
ShseJgsl PLcsbNCNN<S e
ACCAcLoc1c DbDo® CALPNo®
APbbdC PL—Sb®NCNG Posb<bdC
JO®CAcLolIc o<YNo?® <L
JN\S@SDdao®

o0a />N o<¥Not
?2cPNNEN5b®IC
oar>®NC oa/PNIToONE
22D5b%N“Hd ACCACLOMNC DPDAC
TMAC-d¢ ¢ RSgelc ASdyD>+ eI
A®ba AY*N0¢ AcnN-oNe,
aoaAT® adéD>Jot AWR
A%anY*M* 0¢ DPDAC
Ab%®<LcAN=ONE sbPbydede
Ab%®<cdda® o <Na.

<>No® P>cose




oarl blLio®

avsh\>~c AabdC™MC (VEC) <IN **Mbb_y<®DIedt AQc<IKC AGECDHCCACLobde = Pegne AcPDN 0 AR <N ALA DG *L.o%bWDo™*L
QdNbdc HACh<DC ACCAcLo e
JbDg® 300 MCo® LPCoLJC
<L 610 MCo® No*Lo*L*Lo<
QDA™ IDA*aD>~T.
JopPoYl 5d N A< ANPL
b<¥<¥*@ It 610 MCo®
SdN*o*Lo® PY<o Mao<d®N<od
Lo I>cSodeNeod
<cCSa*CAcLo®de.
DILAC oSNE @ PSh\bPegSa e A%ba APNIC SbD>ALo®/<IRND< - oSNe AL D+ PeDse
g AcDSPLSgse DN No I Acn<dhAC aJsé\bPreaSo*Nc
Abb>= N >eNCNge <SaPNibio® “a%\.o¢ dro® o AcDPLSge
AD>¢_®DIgt ACCACLoSIC CCa *Dg®
AN e a5 TS<N0S adhDIo®
A AD><IC rPeose<edt ha thc>ioo
5dIAQ #IC 60
. . L—ShHS SHSASb — C
Qe @EdLE AbPAC PtcbHo ¢PGboo /D>G>No
PTR ACNAS sedNede

<Ja o oYL dNC
<RNIC boA*c*L.oC

b/ NA*M*arPN ASdNo™®
PLbn<sod DNSG <
Sb>ANSTSe APISbhS N> e
Shdos PSS NCNN<S o Ne

T AC®PLSGC DI SbSae<C
A°b<bdC PLcSbNCNg®
[Pose<edc D 5% S 1C o<¥Na®
oar/>NC /2 cP>NNy b
oS<No¢

0a/P>®NC pa/>NFG<oHNe
DLsbeN< 5y

TMAC-d¢ </ RSgsc ASdyD>+eDC
A®ba A®°N.0¢ AcnN oNe,
aHaASgt avhD>Yat sdNbde




a<saD><c

oarl blLio®

AabdCHMC (VEC) <9 **Mbbod®Irdc AR <<C

AGECDCACLa®ede pfPegee

Ac PSP OC AR

ALnDo*Lob WY Do™L

N A< <A9S A%a n bbb sNe
Lo APRPNGd  AbYP*a eDo®
Ab<cc<<o® o<¥Na®,

<I>No® I>cosIc Cednede.
HACH<D¢ ACCAcLoSe DbDo® 300
Co® LPCo™LJC <L 610 MCo®
o Lo L o€ alDA%a s
<DA%a DT

JWpPoYl5d N A< ANPL

be’Ne@ %It 610 MCo®
sgeiNo*Lo® Pr<o Mo<®Nd
Lo APt So<eNE oY
CCSa*CACcLo®de.

<bc, < oSNNS bR g Sa e
o AcD>SPLsgse
oD >eNCN TP
q>e¢_eDgb
SBANCNNeQ Sg®
Acn DI IC
DSdDAa D¢
QPRI AbPNC
4L
<o VoS <INC
RN sboA*c™Lot

A®ba AYeNIC Sb>pLo e /<ARND< - oSeNC
DcPNNoIc Acn<dhAC avsé\bP*a o™ c
<SaP>NsbSgse DI cP>sgse SbANCNgse
ACCAcLoSIC C€CSa S Da? A 0\D>YIC
o <No® ax\>Jo®

IPeoe<edt Na %o Jlo®

PLcbSHao ¢PGSbSast - DGD>N .o

ACNAC fedNnede

bd/c NN *a PN ASdNao®

PLcSbndSHd DNSG D¢

Sb>ANSaSe AP<SebseN*a MC

Shedgs ] PLcSb NN HNe

DHGO—QPO-GJC qbc"quo-‘ib<C

CALPNg®

AobbdC PLSbsgse [Pasb<LodcC

JO%CACcLoSIC o<¥No®

oarPNC YScP>NNLASh®IC

oS<No¢

0a /PN oa /PNy sbsede

AL ED®




a<saD><c

oarl blLio®

AabdCHMC (VEC) <9 **Mbbod®Irdc AR <<C

AGECDCACLa®ede pfPegee

Ac PSP OC AR

ALnDo*Lob WY Do™L

o <NsbseN Y
TMAC-d€ AP/ <RSg5Ic ASdyD>>eDe
ASba AN 0 AcnN oNe.
aaAST® aShD>Iot sednede
N A< <A<e <L

DTS 1< cda® DPP>_|5bCse
<sedNPde AbSC>NP
Ab<cc<<o® o<¥Na®,

<I>Nob > CNase QedNede,
HACbH<DS ACCAcLoS D*Do® 300
Co® LPCo™LJC <L 600 MCo®
o Lo L o€ alDA%a s
<DA%a DT

JWpPoYl5d N A< ANPL

bu’Ne@ %It 610 MCo®
sgeiNo*Lo® Pr<o Mo<®Nd
Lo APt So<eNE oY
CCSa*CACcLo®de.

CCda >c CNose, CHLsep<
daS@*Lo® <dtL> ASba ALSeC
Ac®<Sge PLSheNC>o<®DC
SOANCNCCACLTSIC Acn\LC
e, ab

[SbdshsbIC o RNC @ YQSHPe G S C

(b5é\°) - o AcDPLSgse
LoD P PBNCN G
I>¢_Igd
SBANCNNeQ Sg®
A D>YIC
DSdDA%Q D¢
LR LE AbPNC
<o

ASba APNIC SbDALo e /<IRND< - oSINeC
<Dc*NNolc Acndha? av\bPrgo ™
rpege<edt Na P> oo SbANCN o
Jrcbo® ACCAcLoslc A SAD>NC
<d€C5@Io® o<WNo®

prge<ledt Na se\cD>S oo DMcboe

PLtcbS oo PPGbSae - /DGP>N oS

ACMRAC sedNede

b’ N<d*M*arPN AdNo®

ALLAD™eDs®




a<saD><c

oarl blLio®

AabdCHMC (VEC) <9 **Mbbod®Irdc AR <<C

AGECDCACLa®ede pfPegee

Ac PSP OC AR

ALnDo*Lob WY Do™L

<Ja o oYL <Ne
RN boA*c*L.o

PLcbn.<55d DNSg D¢

Aob<bdC PLShsge Pgb<edc
JO%CAcLoSIC o<RNo®
o0ar’P>PNC YD >NNLAShseIC
o vNo¢

TMAC-d¢ </ RSg 51 AsdyDeredc
A®ba A®°N.0o¢ AcnN oNe,
aHaASot avh>Yat sdNbde
>PP>_|_5Cse Ab<ICD> 5N
Ab®<cc<ddo® oS<dNa®.

<I>Nob >t gsedNede,
HACbH<D¢ ACCAcLoS DDa® 300
[Co® LPCo™LJC <L 610 ICo®
No*Lo L Lo alDA%q e
<DA*a P>NT.

G®PoIL5d NLTA< ANP™L
bd/<*a Il 610 NCo®
SdN*g*Lo® P/do Mod®N“Hd
Lo AP Sod®NHd
CCsa*CAcLo®dC.

ACdo® P> oS, CHLSAD<
daSh\*L <L AScba AbSeC
Ac*<Sgse PLcSheNCP>o e
SOBANCNCCACLTSIC AcnSa\tIc
r‘;bde‘ibDO-b

oRNC @ QbR G e
o AcDsPLsge

b= P>eNeNgse
<P>ec®Do®
SBANCNN* 5o ®

A SAD>RC

d<o0d¢

AStba AN ¢ Sb>ALa e /<ARQND< - oSINcC
<Dc*NNolc Acndho® avi\bPrgSo N
rpegse<bdc Na PSSt T AP Sgse

I cPsosdc T AcDSPL®eIC
AaH®PCAco™ <L Naodc <P>c~oc
€Co@®Ibd¢ @ NG\P><o®

APDcD>eDo® sd< oda®

ALLAD*CDse




oarl blLio®

QdSAD>E AabdCaMC (VEC)  <I<¥Sa **Mbb_y<dIede AQE<<C AGECDECACLa®dE draf=Pegspe ACPNDYOE AQECNE  ALLADo™L.0%b Do
DA% ®DC ASYDILIC Jc CJUC <<CSa 5oL
Qe REC<IRE AbPAC b¥*Potde Lol
<L (APDCDST<Ic®N=oNC)
QYo v e =Y<L e DR 3eGC Sh>pRSa®N_oNC
4N SboA*T™L.ot APDa® ShI>ahSgs ¢
45 N oJ;
ASCACLa® APDGb DR _Hegc
AP0t @ S0DYa® Sb*LDAQ
Q5@ R dC
ALST>CAC TSINC @ ISASbPGSaNC AStba ALSBNIE SHD>ALa/IRND>< oSINC ALLAD*=NeD5
sd<odc o ADSPL5 G AIBNENTSIE AcnHAS QYOSbPegSa e
Qb= P D>BNCN G Pegse<edt Yo @\ DS oo g AcDspLedC
A>e¢_*Igd dMcbro™ o AcD>spLeIC
SHANSN<L*q Sg-56 AR cdo® oal Aab™M oo <IP>c~oc
JURINT Y CJS €C5a g APDCDSIg®
YA AaSbBCACLOSIC Sh>aLSgss
e o e Ao ALS>C o 5d<_0d.0¢
<‘Lp CR5cdE AbPN La<eQ*P<<C APBCDSQ ™ NE
4%'-3 e Ao GOt ASIyB>H OGS
Pdar o N i <CC<"' APRST®, CIDT <>
RN IC sboA*c*L.o oA NN o5<INa:
AobbdC PLShige, gSIC
/D >NONE AL IBGIC blLo®
qsedNo;
ACACT® o SQDIa® < dg®
QMPegl TR dda®
ASCACT® SHD>ALLDYa® APDO®
DeR_5e5C APDODIo
oal sd<odc TSNS @ ISASbPGSaNC A®ba AN IC Sh>ALa/qRN>< oSINC ALLAD>*NeDC
O ADSPLS G AIBNENTSIE AcnRAS QYOS gSa e
QoD PeDBNNG® FPeg-e<bdc ha *0\cD>S oo Jla® TABPCDBENN e

<P>c_®Do®

Lc*od%IC Ag® Ab™cDedc




a<saD><c

oarl blLio®

AabdCHMC (VEC) <9 **Mbbod®Irdc AR <<C

AGECDCACLa®ede pfPegee Ac PSP OC AR

ALnDo*Lob WY Do™L

SbANCNNeQ Sa-se
AcnOD><C

DSdDA%Q <

Qe RENE AbPNC
Lo

Y oS 1Y <L <INe
4N IE SboA*c*L.o¢

Y CJC ACCSa®Da® APDCP>®Io®
oalP>Co® d<odo®

Sa v M<<C CCSa.*Ig™®
APDc D> NN

@ AN HNE °Cdo® bLo ¢
S fALIC AL AN

AL DOSRLEC ALDYYQ So™Loc
o°<No®;

<DIALAC ASIr*™ Do YRS C
QNAD>NT, ACCdcPo® <o
onNNo o~NNao®;

Ab<bdC PLSbSae, oS<NC
?2cP>NoNe <L /DG blLose
<sedNao®;

ACCAC T SbP>ALYDNa® APDo®
DR 55 C APDA\D>No®




NPPNCPALRC 4. a ADPIC ALNARIC QHL S CP< IRN*MC Ac PN ¢ AR PLRC

oal bLIo® AarbdCyre

<DceNNo AGSgsde
bL<*a g <IDNg®

Lc®N<do® Lcblo® LcMsbsDg®
A o<o0® bLodc <L
ALcnosdc

SoD>rNSgse CPSa® Lo TIA
Do oal< AL*Lo®
rpegse<ede DG SaIC
ALNART™® SboNM D%/ g ¢

a<Jé\D><C (VEC) A5 Mbh H®IdE ARCCANE  AGPCDCCAcLabde R eg e AcP\DN o ARANC  AlLnDo*L.oSbwDo*L
ShbrLa ot | b *LJS ALDS SboA*c*L - QPLIgSe oDt AT - SNardldo® <D05oHNe <o - ®pPP<sge gédo AL D" eDse
AlLcno*®® ALPJS4\® MPoe<bdt ha e P>SoNe <> AT
Gsbpbgrse dogd AR <ol AL . AL%G\o®
<onN“oOd ALPIRH® - <D®NNbo*cSo <L . GpPgast dedgb
Gsbpb gt gbD)gd <D%b*o o ALSo® dond<Yob ALG\a®
<A>LP>bCT ALSd<4\® - Lc=oNnt ARNCPNo® Lcbho® . PPt dbDgb
ALAYo*N“oNC JALDBEC O
ALSALIC Na yD>PLNC sdeNbDa® ALS\C®
d*D.o¢




oal bLIo® AartdCyre

a<saD><c (VEC) IS Peh Hq®IeGE AQUCNE  AGECDCACLabde <A g e AcPSDNOC ARTcIRe  ALnPo*Lo%bYDo™L
ALCCDRC Q<D <Sa o, Sar/lLdo® CALD<Yo® <D5oNe Q< IC <Sa o, AL D5
SboA*o™*L AT Acn<PhDRC Lo Nao®

hao® QL5 CCdAT®
a ST

<o DYSa<ISALT ALS
ALST® qDs5gso

DLCOCA <>
QSALIC <Sa oS, Na.o®
SDYDILLC @ she Ao
ShsbeCsbIC

DA oA 5 L5
PHA ~HLSeC><C
da®Csée A>Ga
APCNgse

rPege<bdt Ko s> oNe Da®
Ac*L 2 NallL~No®

SNa.o NI<ede oal <o
0. NAReJC L > oa bdC
NZo*LoC d®°dNcP>Ho
<Dbb*o gt a AP~ <o
DLGr o> AL*Lo®
LctN<sose LRLSNPIE <>
0N LcbMeo®

PN No<SoedS, ALcnosls,
Sseras e ALy AMeCSbeCsors e
<dNo

Lcod BMP-d¢ aba As/LL ¢
P> ose/<Sa >N AbND>YoJ
Ac*L 2 ALo® ARc<No®
Sb>pRSgse <Sa.>NC (AWMP)
NOoLSeNSg e Q@ eCSA\T <o
ALT® DA% PN“HNC Qo>
d&\Po® oa ¢ PR H g C
ALSOD>N I AsdyD<bde LcLNJS©
<L AX*aP>Nhede
<DctNeNog \DY>Jo® o
AG<c<N¥o® bL{*a o
MPose<ede dbdC opa Isa e
Lo ALcnode AP CPRoC
Sa/L<o¢

Jsedse/Lg e P Agt Lo
DAL HYad JAL LU
DSedSA N SbSHNP <fsepyy| Jgb
So>ANTHCCSoe AP ~o®
SNarldo® <L J®pe/Nioe

SDEDILLC e
) q'bqbccquc




oal bLIo® AartdCyre

QdEHD><C (VEC) 5@ MPh_Hq®IPE AR CANE  AGECDECACLabdS A= g e ACPSDY O AR ALLADTM 0% Do
QSO>I SH>ANPNGb
<SabNab ASdyD>edc AlLcnosIc
AN,
ALN<E SDYDadAS SboADT*L QSO>I <Sa g | Cdod ALENARL AL QSO>I <Sa g | ALLAD=eD%
“>>odAS NaoSe, APCNge qJSA\C boA*c*U Nao%, ANPCNgSe
BoA*T™ AL DYGyadsdd AL Qe <o
DLGCSAL AL DLGRgSE AL
D&qGCQ&b q'bqbccquc
DS DA 5 L5 PHA
N5LSBCI>C o BT\
/DG APCNose
ALN<<RL ASHOHAS @I BLIo® adSeDLeaeIo® DFO-d€ a_5a ASa*N< SH>ALL D% -
ASb_5*NC DR _5%GC JbpPb e ASCACLoSE 4CSa %Dg®

ASb>¥0¢ AL 5 ASbOAC
Q<A e ot

ASAYD*CIIC AR SC
Sp*LDA%Q S

> oS <Sa>NC Aclore
4RNIE <P oS e <Sa e
Na/LSC adSe><C
AYDCCACLoSIC ASh® of
a<saDYot <dSa oot
Nar/LsC GepedLa e [Pose<ede
Na S>> oHo Dlo® Lo
ASCACTSIE ALENAR™ o0
ASb 5% 0 @ ¥C>Io®

Gepe/ase Ab®Dagb NarLYo®
bePN<IP @ Sde 5J ASbOAC
Absgs1c ALD>YedC AbeDC
q%dnbdc

pb(—qbqbﬂcno-qb




a<saD><c

oal bLIo® AartdCyre
(VEC)

IS b oI AR INE

AGECDCCACLaedS <Pa =g e

Ac P> AR dRC

ALA Do *LoSbYDa*L

PN ALCNARE
ALD< SboA*a*L
ALo/DRH*G ¢
SP>YDode SboA* o™

ALAYAcSIC 1DPb*0 oM ALAS,
Pt b oa < AL*Lo®

de<c <o, <L PN®NNGe
LcP<dc®de ASdrbde
ALcnerbd®*o € Doy DN=HMe
4®Pge ADA*aPrn dbsabde
Lo <*MC> oo DFO-d*.o¢
Cdod ALSNKKR® ERM6 AL™L
boA“c*L Lo ALCNAR®
“DYDodAC SboA*o™L

SoD>pLY D NCD%®

ASbOAC
bN*™LRCD>PDC®I bodc®

D5dDA%*a ®D¢ <>
MAoPe @ IeC>degse)e

I ALCNARe
ALD< SboA*a*L
ALo/DRH*GC
SP>YD>ode SboA*o ™M

DFO-d¢ @ bha ASo™Nc
NACAcLoSIC <CCsq*Da®
ASboo* o Lo ASboOAC

o R AN Ialo

NASISD>**CDedC AR <IN
Sb*LIDA*Q®

Sb>pNSoe AIeCeCPYo® <o
dAYP>o® A HodC ACCACT*S®
ArnoslC GLo abcosle
ASboH*o®

JN®PAoe QLo N<*Do®
So>ANPNT® Shseda <IN 5Ne

Cdod ALTNKARE AL™L
boA*c™*L Lo ALCNARE
“DYDodAC SboA*o™L

SbD>ALY DD

SoD>pLY D%




oal bLIo® AartdCyre

QWODE (VEC) ARFQPObIARIRIE ARTCANE  AGOCDCACLa®dS IAP™2T™E ACPADNOE AR ALADGL.oSb DT
ASHOAT bN™=LNC: - DDA ®IC <L DFO-d¢ @ saAST*Ne oL D% -
APDGeC AFAg™Pe QuCheE®C  ASCACLoSIC 4CCia o

PN ALCNARE
ALD< SboA*a*L

ASboo*0¢ <L ASboHAC

oA AN Ialo

NASISD>**CDedC AR <IN
Sb*LIAQ®

SoD>ANSge AMCSeDo® o
dd\YD>No® Ao ACCAcLHJ
Arno® <> dabcose
DNSgSPEOC Qs NPt
Sb>ANPNG® SbWYSbeCsosIc
AR cINo®

Cdod ALSNAR AL*L SboA*g™L SbDpLYyD>™M D%
Lo ALCNKRe SPLYDodAC

ALo/DRHG ¢ SboA*c™MC
SP>YD>ode SboA*ag ™M
ASHOAC bN™LIS ASDPAC - DDA ®IC <> DFO-d¢ @ ba ASo*¢ SbD>ALY DD -

(ALeN<RreDc ArdoPe qI®eC>degseIe
NNG®C>YL*ado)

I ALCNARe
ALD< SboA*a*L
ALo/DRH*G ¢
SP>YD>ode SboA*o ™

ACCAcLoS1c 4Ciq Do
ASboo*0¢ <L ASboHAC

o R AN Ialo

NASISD>**CDedC AR <IN
Sb*LIAQ®

SoD>ANSge AMCSDo® o
dd\YD>No® Ao ACCAcLHJ
Arno® <> dabcos
DNSgSPEDC Ly WDt
Sb>ANPNG® SbWYSbeCsosIc
ARcNo®

Cdod ALNKR AL*L SboA*c™L SbDpLLD™ D%

Lo ALCNKRe SPYDodAC
SboA*c™MC




oal bLIo® AartdCyre

a<de\D><C (VEC) A5 PP HBIPIE AQRCCANE  AGECDECACLa®dC e g e AcP\DN o ARANE AlLnPDo*L.o%bwDao*L
ASbOAS bN™LRS DSdIA*Q D¢ Lo DFO-d¢ aba ASa™N¢ SbD>ALY DD -
dn.*d/AsbSUAS (Cisco/ AMAg™NC @ IC>IegIC NACAcLoSI¢ <°Csq ®Da?
Whitefish) (ALENLRU<DC ASboo*0¢ <L ASboHAC
NNSC>YL*ado) oA AN Ialo
NASISD>**CDedC AR <IN
Sb*LIAQ®
SoD>ANSge AMCSeDo® o
dd\YD>No® Ao ACCAcLHJ
Arno <5 dabco®
DNSgSPEOC Qs NPt
Sb>ANPNG® SbWYSbeCsosIc
AR cINo®
<< NC Cdod ALCNKR AL™L So>ALL DD -
ALCNR® ALP< SboA*c*L Lo ALCNARE
SboA*o*L SD>YD>adAC SboA*o ¢
L/DRHGC
S>YD>aodC SboA*o N
CnD>ST CnbP< AL*L SboA%*c™L >IN nose SardlJo® CALPNo® <DoHNe DI<Sdcnoslic [0C7] ALLA D5
AL*L AL <Sa gt Lo g XH}KANT A<D <HL oo Qv L <‘a g
SboA*T™L rPegse<odt Na DS oNd SNao® Lo

4LL_—> _Dbe‘ianﬂo-‘ib
a¥AD>I® AL*L AL
Do, DeAJHAC QLo
PHA

do\da®

/D>Go® AcNCP><C

Nao NI<edS oal <L O%b*NNo™
0QNARGE *dND> 0, QW OD>IE AL
oaCod®lLio® <L harldo® dey D>

dACD>ONE TIA G>C b*se A< o¢
Jdb*™PN“od

dé\dase >CC LN Do TIA
AL ALECP*Ogb G>C
bt A o

LctN<Sgse LRLSIedC L >
00N Lcbeo®

1N Nodsodc, ALcnosdc
<L DFO-J¢ Q*MseCP>PL<bdC,




a<saD><c

oal bLIo® AartdCyre

(VEC) IS b oI AR INE

AGECDCCACLaedS <Pa =g e

Ac P> AR dRC

ALA Do *LoSbYDa*L

Spe/gS1C L5 AMCSbeCSgs Ic
<ONot

Lccd BMP-d€ NNGSC>PLLC
a<SALIC d>c<ea PN ot
<SaPN*Peg®

ADc®NNTse \PYD>YIoe Lo
AGP<ec<A¥ot bL¥q Sae
rPgse<edc dvdC oa I<So™NC
<Lo> ALcnosde b CPYoc
Na /L<.of

Sp>pNSTe CAb< AQNLo®
NASKIC DLGr A <DL NC
AL <4RNIC AR c<Na®
SpD>ANSeMed o,

LceoNe AGCHCCACLNCNG S,
> g, Sh>MSgs e
LcbCPYA b Ia® NNGC>ILLC
ASb o nded ot +PPNC <L >
A*a >N

Dsedsed 5a DAt <L
DAL *a® JAK LIS
DSod/ e\ 0 J®PbY| dgd
NOLL®N >SS 5Ne
SH>MNSHECSo e > CPo®
<Jsopby dob.

CnDlC \DYDodAc
oAU

> AN NG I
QPO <Saro® oo
qLL_-) Dﬁbbﬁbncno-‘.b
QLD ALY AL
DS, DA HAC IHL
PHA

APeNge

<> ANNo]®eDIc
avih\*L <Savgsb
Nao Lo
Dﬁbb‘ibncnc’-‘ib

<L Cnb< ALMW SboA%oc™UL

AL D™D




a<saD><c

oal bLIo® AartdCyre

(VEC) IS b oI AR INE

AGECDCCACLaedS <Pa =g e

Ac P> AR dRC

ALA Do *LoSbYDa*L

/DSa Ac/a

ASbOAC a<®eCP>NC QN APITG®IC PR S g

sbpb) g-sb

PN Cnb<
AL*L SboA*c™L L
CnDlr \DYP>odAS
boA*c™UL

DFO-d¢ a.ba ASo™Nc
ACCAcLoS1c QCCsq *Dg®
Aboo* 0 <L ASbOAS
<@\ o

AL Na/L<¢ AccPNPLxC
ATTedS-AS* 5o C GsopedLIae
AFLPNSYDSgS € (D5 HNe
1*MNNo®, A*LAo® a<J*a ®DrdC
<DA*QDN® QL
ACCAC"SNP>LQ D5
<€CSarPCP*a %D 0t CnP>T
ASb > 0¢ PLYo®

AYDCCACLYC AR c<INo®

b oADT LIS LceoNe
I>cosde <aPNC Aclhore
ARNIE <ATNNC <SaP>Nao®
ASb oS PabycDSonbbIc
>OS>Na® ASdYDILLC <>
<+ CP> oo DFO-d* .o¢

<DSg e SIMeNSSNre SaNeoihe
APNSAT

MPoe<edt PIr<ede Avbos e G>C
b Ao

Cdod CnP< AL SboA*c™L
Lo Cnb< S\PYP>odAC
SboA*T™L

SbD>rLY D NCD%®

SbD>rLY D NCD%®




a<saD><c

oal bLIo® AartdCyre
(VEC)

IS b oI AR INE

AGECDCCACLaedS <Pa =g e Ac P> AR dRC

ALA Do *LoSbYDa*L

ASbOAC bN*=Lo NS
ASbOPAC (CADSTLseDc
ALENQLR>_I®IC Sh=LNedC

Sb_OACP>BECST*MO)

D5dDA%*Q D¢ <L
rdosPe g I®eC>degseIe

PN Cnb<

DFO-d¢ a ha ASa™MC ACCAcLoSIc bP>pLYD>* D%
<Cs*DJo® Aboo™o¢ Lo

ASBbOAC a9\ o

SheYoS I L5 DNSPosC

SO>ANPNE <L Ac My of

So>pANSgSe

Cdod AP oIt <saPNC Acod

IRNP< N\ ol <Sa PN

Cdod Cnp< AL SboA*c™UL So>rLL D=L D> C

AL*L SboA*c™L L Lo Cnb< \pYPod© e
CnDlM \DYP>odAS boA*c™L
boA*c™UL
ASBOAC bN™LNC N>G6 D5dDA*Q ®D¢ <L DFO-d¢ aba ASa™c SbD>rLY D NCD%® -

(Saffron) BL%

ArAg™Pe qdeC>Lege

PN CnD<
AL SboA%*c™L Lo
CnDlr \DYP>odAC
boA*c™*L

ACCACLoSC <€CSa seDa®
ASb5.0% 0% <HL5> ASbOAC
SO+ e ot

Spe/aS1C L5 DNSPosIC
SODANPNCE AL Ac Py ot
SpD>aLSaSe

Cdod <dP>cosdc <SaPNe
Ac P ALNP< W5 ¢
<Sa PN

Cdod Cnp< AL SboA*c™UL
Lo Cnb< \pYPode©
boA*c™L




a<saD><c

oal bLIo® AartdCyre

(VEC) IS b oI AR INE

AGECDCCACLaedS <Pa =g e

Ac P> AR dRC

ALA Do *LoSbYDa*L

Cnp<
os<N*Ne

anc - aNsAD>YGeDC

DNSGPRC

D5dDA*Q®I¢

NarL¥o® <opelLda <L
FPose<eds NatheDioNe <L
ALTDCa® as>o® Lo
ASDECAC SN ALTCAS
TRNAMC QA b

/d A>ILNE Y LH*DAG® PP
(>P>oG L eIASPIC

Cnb< osIN*Negt sb>phseNc
Ac*o<PNPRAC 200 (m) TCo®
Q. v\

0%bSg® P>cogc
CnDST>CSbSoe<c Ao
DSt Abbgse<edt PS¢ Sgse
NAGYPCACLoSIC <5 M cDbdc
SPNo® SbP>ANSg®
NAGYPCACLSoS1C ARc<No®
NPNCNON ALD< ACo
o—/\qbﬁbDo—b _D‘.bb‘.bncno—ﬁb
NG5G, Dab ARcINa®

Ac YD HNe @ ba AdCo®
A]SbSg®<LE po%°bPNg®
SovP>NE

NePNCNHNe JbP><edC

AR o AGY*CAcLoSIC
QPSoSIC PLcSbsge G>C
oL Ad Acnh\ Mo
a.“Nsbbec_*ge< <

JCCJAC AP CPRC ACCAcLosde
AT O¥ae CnP>< IRQN*Lo®
oNNE P2 cD>NC>oONe

Qe dNclLo

AP>c_ogSIC Q®I®CP>LC P> HNe

SbD>ALY DD

SoD>pLY D%

SbD>rLY D NCD%®




a<saD><c

oal bLIo® AartdCyre

(VEC) IS b oI AR INE

AGECDCCACLaedS <Pa =g e Ac P> AR dRC

ALA Do *LoSbYDa*L

D gb, G ©Igb
dACACLT IS, <L >
NoLENTN® <L SRS 5Ne
déwo® Cnb< 4QN*La

CnD< sd<od™Mc Q< AP>*G I

DNSGPRC

D5dDA*Q ®D¢

“Na/LIC opel g NC [Pgsbledc  Sb>pLY DN
“NaSAhcPSag Cnbl

Q<" AD>beC®IdC

DI59<¢ ACCAcLoqsedc SbD>aLL DD
<P CnDT>Co? Sd<odo®
bN*™ LYo <D< spPseCrLo 25
PclCob DML bsoa,
DI<5¥<9ede A8 Mo *L.o¢,
DIr<5<dC ACCAc o5
Sb>aLYP>Yo? d<odo®
bN*L<o® D>*LY*aSbSoNe 500
PcCo®, DI

IS Mo LoC, PIdsec
Sb>ANSaDC q+1<ede bN**LYo®
CnD>STP>Co® sd<odo® <L
ACCAC NG, DINS

s o*L.oC

DI5<4<C ACCAc Lo D¢ SbD>RLL DD
¥PRedC CnDSTP>Co® sd<oda®
bN*L~o® <P SPPeC*Lao 25
PcCo® DMLY oSbioo,
DIsd<ede N M *o*L.o¢
D54 ACCACcoqseDse
Sb>pLYPo® ‘d<odo®
bN*L~o® >*LP*obHNe 500
[Co®, <€CSa®CAcLoN®

M2AC Sb>rReC>o<seIC

> ®h®N QM L
[SbhseNeq Nc




a<saD><c

oal bLIo® AartdCyre
(VEC) A5 e H®IdE AR CINE AGOCDHECACLabde <R eg e A PNDY 0 ARQENC

ALA Do *LoSbYDa*L

AobRedC PLibSo5eIC
GePCHILNT® Acn i<
IedN oo

TNAC D B>NCHo®IC
qudnbdc

A CBONE ACODRE
DRI Ao IC BSeAg®,
dCia®Io® ASINPeo®
dACACLa IS, <L >
NOHLSNT5Ne dALThSoe<C
ADA*Q <D Cnb<
4en*Lo




NPCDILIC 5. @ AP Dabbdt A DA RN Ac D0t AR INC

A/LNo % bN%A%CC>Io® NNGSeYLIo®
CaL*a Lsb AT

oal PLio® S Mtb oIk dC AcP\PNoC
Q. SSAD>NC AabdC e (VEC) IR EE ASPCDCACLade Iraf=ege AREcdC ALADG*L 0 Dol
ACSoCeno | ACCSoCAC AsbP*G5g® NNG/LENL®IPIC o 5a APAC SH L Ia® AR=CNC ALLAD*=PCD5
s Q< Le NNGse/L g adA>Lo® Ao o NNGHCH>LY
ACoConols . AALPYD NP ACCACLOIE Acndiade o
<\ o® gsepeJL dgb Na NeoNe AC’oCcno*
APLPYD 5N SO NG® SboACDHIa® 1 atanre
SH>ANHECTSNE A M0 a d5e>La®
ACLL®NSG SHANTN I Aba AL®DcnAeda®
berPq®< o< LS IPcda® Lol
AsbPegSge B> DNPNCN®h®N>a N AREC<IRC AL
NNGS/L™M Do SHD>ANST® D™LARIC bIRSHN* gt <L > NNG*C>IL
ACi'oConotde 4PN NNG®YLLo® Ac®d/cnosIc DPY<<Na® “Da®
Ao SH>MNSTS IJTDHPORIE IbB DL o ACoCeno®
ARQECNa SIENPIE ACCSTCSQD>ILLC 1 axtarre
IS Pebe ST L.oC a dD><C AN
ACLL®NSGSe  Sh>ALNSA NN?se/L*=*MeD
A®ba AYDC NI o® ;
bM< oM UIE dbe o Lelha ?CSCAUC‘_“
Qs e
AREC<Ise SH>ANST® DLARIS bI7NN M o I Acto<Pbeos AL
AcSedPbdC 4PE NNSSPLLo® Ac®d/cno®lc DP/<<Na® o
PP RNC ACLLSPNSGSe  Sh>ANSMC Acdd/n 7>
Sb_oA Do *L.oC AStba ALSI)—n Nedegb ob
AP0 bLENKI®IIC K*PNNT Aced/>edS PPN
DPYPIPNG® @ LSODITE ALY ISb®Ios Ad>c Mo
avd\P>o¢




oal bLYo® <SPyt Dedc AcP\D< oC
QY5> AabdC*M< (VEC) ARE<NC ASPCDCCACLO®dC = Peg>C AR dNC ALLADo*Lo%Sb Dol
PabLcP>Sanb > P <o PaPLcnosIc AbJINC ADAC bl NbNMed® of Sb>ALL D5 -
C AR C Pa DL > aaAS/LLedC oC. 0 Acn<baD<
< GoPeC>YLo*PNJE <*MPN<a <L (IBA
L PRI ASBNN Y SPNSTHC ADAC bI7asbNPNe
_DC
allosbsos e NG IBA-J€ <isePeCP>PLC NNGYLoNJC ADAC Sp>NLLD>*CDse -
AAKASANAC oact <Lo ADc* g DAL o, AcoOd ArnsbseDe
QT osbsede ARCCTSIC SPNTHC I NDgb M osbsase
PR QLo NePNCNGSIE, LeP<sbeIede ASdy>Ya,
< QM o5b5a51¢ AR c<o51¢ AbdNa® TMAC-dC
DN®NCNT AbdNSha® SPATDa® <™= g
QMo SbSas51¢ AR c<osI¢ asaASHNC
allo%b®Ia? AJLay®Dob ARcoslc
APASANA DardoNP AbSeC>as IS,
DB YA, DP/<ILNG® <L adaASsNe
Q*MSbNSHseYLabdE Acnar<Ned a® SPNST>C
0a*L*0¢ @ “cSPN g AL acGSosc
<DdLo®
ASbnL <555 QL5 Sh>ANST® oa P>
Ao <Sa PN Mg @ cSsosC
Dodost DPPLIC allosb®Da® A/A A Na®
aOaABNNT® SboACDP<Lc<ILa®
SH>NLANCNTS ARCCINT® AlASA N>
SPNST>Co¢
AScba ALSe QYL RC IBA-J€ <GSePeC>PLC NNSSYLoNJS D>PI>IC Q<Y ALLAD>eD5o
A®ba Ab_I¢ ADOAC ASba Aot DG*{a® c
AraseCh e PN ALADASANAS SPNST>C oS Ao of Atba AN I°
Lo Ao AL IS L od AS™ O AFASAMNAS
Pabycbioyee Ao Acd/DIedE QL DPY<ITa Sa o
QYoo N a3 PaDLcDseC>
S A< Qb)gb

SE>AHACT® AStba ALNT® AFA SANT




oal bLYo® <SPyt Dedc AcP\D< oC
QY5> AabdC*M< (VEC) ARE<NC ASPCDCCACLO®dC = Peg>C AR dNC ALLADo*Lo%Sb Dol
< o*LoC SPNSTP>Co¢ QS Gsgse
Qi AR <5 NPNNTe Ao™of oa e
oac*o¢ ARNSot <SaP>Nob Acnosle
Acnhof ARECdo® <5 N®PNNgS Acnose
QYL c<dRo <SabNo® LIo<seNod
Aco<Sgse QYL RC IBA-J€ <G5ePeCDPLebde NNGILLC BP>IC <Ll Sh>ALLDPe)C -
AL Ach®RP>NC ASLYo¢ AdoP>¥dt AoAS AcNCP>osIC DGPNC <L
Aco<Sgslc NPNCNTSe ALy IPcos AcNCPosIC <L
Lo Ac®o 5ol Pabbo® AbINa®
AchANNoSIC AbI®ON5Ne SPASTHE ABAS bI7NSbNN*E,
Acto<dPNo® LLPIC ALy Aceo<SosiC bl ssbOPeNe
LR AR Ao*0f ARNK®NIC <Sa>Nob
AFLMYDRAdC A RNsb®Ig AcNCPoSIC AL Ac®o<Sos e
Acto o ® A®ba Ab 6 AQEC<lg <SaD>AE ADAC
o Aba AN o
A¥ba A7 o 00 MYBEIE DPINNAC <L ASba Ab I
So>RebAT® bNLo® SPOST>Co¢
AP>EESgs, oLodb ArAvd*Lede Astba ALeNC>ose <L SH>ALL D> D5 -
A Scnose <L SPNST>_o¢ A>EEPNENT® Ao™0f ASba ALS®Ia,
Sarl<C <o QP vLE oL SPNTDCPRo® A%®ba Arc®N=HMc Lo
ANNSD>NC A<L< b ACANIC @ <seDC
At Hcnosc b</<dC ARco s oaYP><C
Qb —Jg-5b QO A®CPALIdC oacP>< AcMyDo*L.oc
ASL<.0C <SaP>No
oacro

ARNGD>No®




oal PLio® S Mtb oIk dC AcP\PNoC
aJDNC AabdC*M< (VEC) AR C ASPCDCCACLO®dC = Peg>C AR NC A-LnDo*L.o%SbWDao™*L
oal QP o e IBA-dS <sePbC>PLLede NNGSYLoNJC o YL Y AL DD
Jeo<d®CACLoS® Ac D o¢ APba A% <L 5 Ac®D.o¢ AbJNa® ¢ AcMD ot
Lo AbNSgse =L\ L ACn<NAS onNNa® ADAC oPY*g® DRV
Qb <] g-Sb QAL be/SN<Sos e A>S 5% 0¢ <> o QY JBLEq
Ac_C A< 1C <D<Lo® Ac b g Ac [¢C
ASbNPegse “ASbnSbLLA MO, Dada® a v aD><I bN=L=L<gb
QUL g D>bsbNNJ*a 551 Adea S
oP.oC >SbSbNNL*a5d oM ADAS Astba ALNC
4ECSQ PCACLoS ABNPY*N o¢ > AcMDoS > DodLos®
€ Gty <pc AOAC gP*ag® an*\T <L AcSedrbde
ABoSIC Ao Acn<dhbde AALPYDYLRC
ALLPNS®Dnpbdo € Sh>ANeNY g
TMAC-d€ a5 ASa<IseI¢ Asba ALSeD_IC
AbIPCP>EN bSae<E IDA*Q >N "*DbdS,
AR cdo® bd’<ede DbD>'YAT® Ao% o
A®ba AY®Ia® a Ha A HMNC AJLY* Mg,
b= PP>PNo® <AL ACLBNPY e ab;
Ab<¥Sg® @ Ha A/ ALy ARcdo®
AONSas e APseNcNgsIc
0a ¢ AD5g%® | Acn*0\D>~.o¢ e ot <Sa DN MPLedC Na fcD>SosI¢ ACCAcLosIC SoD>ALL DD -
0a A <L oa <P*a g o NNoC avb\P><{oC
DA% P D¢ <4l [Posb<bdC Na Do
PDA*ab<ato Abb<bdc PLcbNCNT® ANCNG<I® [[PLedc
e D50 1¢ o<Na.
IHJELdo TMAC-0S ASH%®IC QJ/LSga™ g C
Lot ASba AYeN50C 06 AcnNEONT QLo
%/\o<-]:-“”o-“b/<]“UQ_H O%b®PNNT® v dP>Yo® DNGCIo <> ~a®
AR c<do® ACAcLoslc <b“c*Do®
IR e DA >¥*q wIbdE
?Zilfb‘lc hao® G%dNa® bI/I™MIbde D>A*LYIC oal

Ab%®C>{*a SbCCo51¢ Ao%0f <AL o<¥N.o¢




oal bLYo® <SPyt Dedc AcP\D< oC
QY5> AabdC*M< (VEC) ARE<NC ASPCDCCACLO®dC = Peg>C AR dNC ALLADo*Lo%Sb Dol
Dc®NNT® AOAS AR c<da® AbJNa®
QPPN (IBA) ASbNPod SPNST>C A oAC
bI*NSbNMNE, AcPYSH®IE; P LJS GSoPeCI>IL ¢
NNSEYLaNJS, AS%aSose Acn<™hD< SardlJo®
L QdNa
AS*QPNC>o o0a € DSa51C CCSa N IpdC
Absose AcndnbYDYot dN>Lo
NPNCNTSe ADAC IRNIC DShPY<ACSIC
bNLNo®
L®PNCNTSe 0a MyD>YC AcMyDosIc <Sa >N
Ac 55D o ya A%LYab AcyDosIc
_0Q 5b®D ¢
AcSedrbde QP o <SaPN Ao cPSost ACCAcLoSIC ACCsa ®Da® QY se<e < AL eDse
ARECLNE AL oa IdP*asgs e oS<N0C IRNNE MPege<lbdt Ag-cD>Sase o
Sp>NLoS Lo ~Na*0D>Yo® TMAC-dS ACSHb®DC I/ RWCAcLosIC Ja o e
<DA*aP><%a 5o A%ba AL _5C_0¢ AcnNEoNe, AR NC
“re PLSh®NCNTSe @ NSADY.0C INSGCIob-<ID>e<bdC
QP o AR INo® ¥ Lot
Pdarotle Nao® J®dNa® ba/<™+bdC BA*LEdC oal
Ado*o®/<dar Ab®CP>{*a SbeCSo51¢ Ao 0f <> oS<Not
to DCHNNTD ADAC AQC—INg® AbdNa™
NUSRVALSe QPPN (IBA) ASBNPJ SPNST>C A oAC
ob>rLYD>RC bI*NSbNPNE, AcPLSH%®DE; P LJS <SoPeC>ILLC
oal° NNGEYLoNJS, AS*aSo® Acn<Phb< hardlo®

<L dNgo®

AL ®*NC>o® oa 1€ 4D501¢ €Cs@ ™Mb d¢
AbSo AcndnyP>< ot AN Lo

NPNNT® ADAC I]QNIC DbD>NAcSI® bNLro®
N®PNCNT® oa MNyD>LC Ac Dol <Sa PN
AcP%5H®IM* aba A®/LYo® AcyD>osdc

-0Q "b*™®I o¢




BEINM 4RNNG® <EIALY®IGC Db

<LprLde TMAC-d© <Sab/LC DN S5H*WNS\o® D°Dob Lo dPco® - /%dAcedC
<DLCCAc o, IXRPeCAcLo I <*Ja*CAcLolc Lclo®, d%dNede Abdo® anaA®/Lo®,
Lo oNNo® /2PN No L°dNIT - S5 bCPod®IC D™ Lo®, b\o® <L dLPo®.

SHoADT*  LnE-<MCE A<\l JRPSCDILYSe ALt Hd ALECRCR<L <INa®.
ACDYIA®  APDSE, PLLACSKC  adsatLE  dMAo®  APDSH®IC,  aouDr/LIC  DLGro<sdD<
oML LEo®, Lo AALPYDLC  Céd<e  Sd<odC dDdo*Meab APDo®  a sy oo
oaly Mg, AcHM S DPPSOC®IN  PLGra<dSADYC Dodbc PP/l AP Sd<odC <o
“NDYDALYa® DSovCHRa M APDIC. PP, Acn<NDC @ dsa*NC M ANDEeIC A%a PSbsIr,
DAL A -<CE A<D adiddo. d<o<doC SbD>adshe/L 1D APD>cD>SasIC
AT Acn<binbDIo® DLSa<SALT IMAa ™S APDCDDCHILYTC a5\, Sh>MNSAND>LedC
AL AP CPNedE osPPYD>RDC PLShia<IC sd< o0d.0¢ o SPPR>aSIC,

Arede sd<odosb®IC ALSTDCo® <L 0abdt  ALEC®CHC®Ia®  (A™NA9).  APDYULC
ACCACYDod®d®  “aN“HNC oCoS  Nabbod®dob  Pldo  APDcD®Iot JcCo
APDCDSBECPNONE, DR HEGC  SHPMNHEC®N M Ly ®PHNP @ saAbdCob  APD<
bo* Mo NaRcdc®NoNt IPhede. %dNbdc Lcl™o® asaAbdCo® Pcb™®NNa I
CCS@*CACLSd N oa’PNE Ao %05 ¢ Sd< odoC.

ALD< SboA*c™L <Ly IDG%® I>cCPod®IC oSdNC NWOSd N DSBAAC QL (CSa D¢
AcCNAC D CPNio eI Q5 dAR b o< NOHL®CD>c *?*a "o dAN“od DA DHNe

TMAC-d€ <%PPLC €A C-<CE Acn<dhhse, AclPod AGCAcCLNCNoSe ASINAMoSo € <L
A>osC PN POgb, ACCACLONG 43N dE ARoSIC pa € oS¥NDYo® Ly oS¥N¢
R N Ra R

ALNIL< <IN

TMAC-d¢  <S@SPL<C  IAde  aP™g®  [Poe<tdc LN c-<C> AcndnyDYo®
LMo GO Lot ARcNo®? ALPDC SboADT*LoS, ALCHR Lo Cnb< ASbo*NC
Q<A C <L ASbo* of a MM ot

AN DSg®eDse [Pgse<bde ALSa® <IDA*Q>¥dc <L <IDN<SHNe IDn<sbseCr g
DN®PNCDPb®N*aA Nt AP D>PCHLoC. daPCTALIC NOLL®NST® Sa%dC a e ASPCHo<®IC
ALSIC <D%CPNo®  allan<soNt DRHFC  I*PdC o ¥MPCAcCLHNC  PLcSbeNC> NP
JEOPECDALE®  0a DT ALcnnbde bNLNS*MeoC, ALSTDConrt balCl, <tLo dRNcARC
Lo PecndC baCll. AL® bNsbNShSo®<E DA LIS <AL Na*h*0¢ a5\ M of, <>
da®CSAC o0a /DN *LJC A>co*lL Na i\ Lo <D Lebiha® DNeNCH>®b®eN*are,

AL Acndh® 85 Meb oo Lot AR cdho DCSa®Iob di<< c<<da® <D™ Dg®
DLGradih oL ®Da, Ac®~\o® bNseAeC>I/ Lo %o, PR 5g ¢ PLGeC\ o
MPoNCPONE, <L APco™L <SaPNC abaANiod®IC alDA*a® ALAC PLcsbeNC>oN®e
L od ALP<C c ANYLo® dAYD* M “DHo N C.

TMAC RESOURCES INC. liv



D>abbcPC>ILIC

ASBOAC adA*L SSUTYDo®IC NaN“HNC AbSHEC®N O Ly DIsds  JsbeCseNHd
oalt S>C b Ao Lctod Lol\DYo®  <GopeCALIC ALcndedo€ baCl. TMAC-dC
JOPILLE AN ACCACLoSIC ASbo%ob adsdbDdo? d*ose<bde AL®a SobdS. ASboA
ASALE ALDLASE o L ARNMOY, adShDc <PRPLShe *NeDC <Sa PNt I NeC>IL So
ALcnnbd® ot baCl. SPNSTDC  ADAS  bD"RSbNM*NC  LL>  PPDA*QAC  _oaSbsedC
AcCPYP>a<IC AR C<IN=LONC ALy AADA SO HNE DSbD>ZA LY Mg,

TMAC-d€ <%PPL<C €A C-<CE Acn<ddhse, Ac MoSbSoo AGPNCNCCACLoSIC Ly I>cosic
AIO®CP>TM 0%, ACCACLOo 4*PdE ARC<Na® ALCNALRD< 4QN*L_o°,

Cn <IN

DAt QUUSHECSgt  G>C b A] o Lcrod®dC  ball A <Ncneptlnbd*Meoc
LcbePeg®,  A®CDRDC  QC®CP>odt  PANAS DY o™ adsa*LE G>C  b*N%A]o¢
bNbsbdsb®IC  NAGLAC DLGro i Lot Lol Meo?  <GepeCh/Ldot N <o
Jecnnt ball, <PNbNAC DLGa<SADYo® baCl. Acl<Sod, TMAC-d¢  ASdyDo<sDc
SH>ANSIYDONE IRNM G>C b Ao @ e AN HY A®CHRCNC (CSa PCAcLo*L.o¢
ALSTD>Co® DLIo®.

Na oSS DI<SEdede  DSbeCseda®  G>C by Ado, TMAC-d€  PLcSbseNCNo<sede  Cnb<
Ao LccoHd  ALTDPCondbde  baClrc Lol*@o®  ASCAcCLSI“HNe CCSaseda
A% 0f L5 ASHOAC adsh Mo, AcN<Sod PN ot [Pege<ledt DNSgea, > Sbigse
Lo NS (BPONPL, oadDNPDS, ZSPd®NNaedt DIRHEGC PIEde LoD Aad9).
Acnoo  ALT  AcndnbDod®dc MPo<lbdt  JCCSa ®CAcLYedsHNe ASbo*of, Lo
QTSADY®  DBCPATRLE JUWRIANHNE  AINo®  Dddo  [Peoe<edGA]sa<sbIe
AGCACLoSIC.  Dldo® 0% cdo*Lot  ANND®Ia®,  ALcnnbdt  Abn<bbegGLseDc
Do SbeNSTSIC PR HeGC ARSgSIC DPRENP™JN= 5%,

SO>ANST @ D ABYLLC @ CNE @A T o (DIRHAFE o%bYLoSIC LT DR HEGC
JdlN) <IPbYede G>C brPSbAdo. DPPRIS, CCoo™L Uo<C Zdl G>C b do <L Ac*L
D®ANAT [PegORD>I®  DIOIDSATS,  Aa Py o NS AJLCAco*Lo¢ oal*={%Do®
o¥Not DONMPLOY <P, AC ALy SbSAC. TMAC-d¢ DI<dSedensheCio<dc A>JLN“Hd Ad,
afNb*™MPN=sd <t DPDa® AbSA>*rN=sNe.

b g ®<C CDTPCAC 9< 04 L <M Acn <N e Sbo®o®<IC TPa¢ SPP*Ca Do
DDA Lo A bMPrda b o DAL ao PR O® I Rot CnbT>Co®
G<odB™NO®  bNUNGE DNl DIRSAGE JRdCD>*Q @D DA LTINS,
CADTPCAS APDAPC [PDg® PPPCETC DPrndl, P/da CnDTBCAC d<ode < o™l
oaP< Yo AMAoL™MOC TPo™Lot d<ode 6> b %rdo Nardlse <> oCC
NaYPILYC Acn<hD< hatiot, Lo IMAsmeot e d<odo¢ APPE oa < YU,
ACALRDS AR o™ o Sd< o< M AL OE,

TMAC RESOURCES INC. v



BEINM 4RNNG® <EIALY®IGC Db

TMAC-d¢ <sepel gl LCnc-<C® Acndh®, AcMbCPoJ ASPCHCCAcLoSIC 4*PLbde <L
A>o*C SboADTE, AXDCCACLo<®IC C*NMe ARC<as ¢ CAb< ANl

AN oIS

50-0° ASCSoCconoslt a<sd\P>¥c a H5aAPCDILLC alryD>Ir Lenc-<hCr Acndh*Lo.
TMAC-d¢ <Sab’Lod®D¢ ACCAcLoSlc ARcKHo® a~GW\P>Jo® bPpNDONd  aé\Do®
APLSPheN2Q NS Acn<dho® <o Acto<Soslc A%ba AY®IcndM® AcSADo aolosr®
ACCSoChbTo%cc a~WN\P>RcP®Io® Lo LctCPyndb®Io® Lc*oTC aod*orl®
onD>M*NCedC. ao P/ o®<C ax\PyP>beCeIr o e, TMAC-d© ARcdod™®Ic <AIYDULNNIP
SODANPNI® @ dsida. ACCSoCbi\® a<®CPY® Ad*QSo® 9 So®<C AAA\D>Ho Lenc-<Ce
AN, QA AGCHCCACLo %D ASINToDYo®, CALP Ad*aPN\o® D°/SPNo
AZALSbSTADIC 00 2C LRL Lo, IP/ENIYCE adsNyDIr NNGPCDLASh®I% L5
ASINITGC NNG®CB>HNP @ na A®YLLdC <o AZLNYDoNe /2o ¢ D°CPR*a o ]®Dag®
0a2Dot PI<o  a<shPDI® ADCHILo™L, ALLPYDYC DPY<ENS bNSOADCH/LLC AL
APLENSDPALSC  ALLADNT  ActeddPDSdC. J*RdC AN ™M ACCSACADNT
DA*aDlLNo® Lne<Cr Acndh Lo APbeAdSHd,  HDS shAd Acndbheb
ABYDPCDYLo*Lot  Sb>ALAoC  DPYNCNRceCPIa® N*cdlocSc¢ oal® Lo
Ao/nDc P>®Io® sb*LN®

Lenc-<sCe A<\ onbDPyDI®  AbJNNo® ARc<dbOo PabbibionbD>RDbdC
APP<L o0 Ao e RecdHo AbYRCPHobdNC 5GJ< Ao baColsT N®PNCH>RRIC
bNcLSHNe QLo LRLNNNKPd* 0f dLLo oac*o LRLoC ColhSoslc. CLedd ARTc<INC
o D>PYD>YC ASAPLD> HNP 0a Sh®Iab, oa MeDYo®, 0a 2 <5 baClh CLPPTSIC AcnNEoNe
Lo IPNON Acndih® 95 Mb H<So LS AbY®IAT®  Pabibion b D>RIedC
SPNSTD>oC ADNPdS <LL> DPSHENLIPIE, AR“C<Sd HJ AbY®IACHdC I*<bdS ARc<IosI®
LRI, 0a MY allfoh®de o™l I ecQec<dod®Ise v seC>LLbdC
A <obde SPNTP>oC LPDob allob®Iob <L <M AoAC <L SbeHao®
allosb®Dg® SPNTHCDIo®. Ac*L 2 Acn<dh® 4*NecRec<do<deI® A%ba ALNIC QL >
Pa Lo N g SPATDHCo% <> 0a LIS <LL> alDA%a S baCrl.

AN LS MCho®IbdE DN P>PNbYY an<dc®  ASLdo®  A%ba AbMNIC
<I*oehede,  SbP>pLodc AN o PPdo, ARcdo*Lot  onP™NOC M <bdC,
Ac®od®NoON Acndltde DoyDL*a®d¢  AALMDRC oac*o¢ Actodsol® Lo
AcR <ol Acto<PNNo® < NMcRcIA*andcd.  AbY®NNC  N\PPOCHALLE  Na oSS,
SPASTD>C ADAS bI7RSBNNNE, IP*NC b AHNNC DodoHNe Acto<PNo® Lo Ac\Soslc
Ac*o<dPN o A¥abhGr D% TMAC-d* 0 ASLLOONY,

Acn<dhs  AALPYDIC  QPUe<cc<doo AcMbNMI ot Lo JPJ®<ccdo® Ac ™D o¢
Lo NS> M o¢ ARNP Y AR <o Lot Pa DYcP>bCCio ™M of Lo
A< cdo*Lot  AcMI ot SboADLYULST Lot <L ASbNMIEdE  ARNNHJ
AN TMAC-dS @ 5a AS/LIC ARCCSd=Hd ADWdS L5 MPecRecSagsic AD™ g
AR <R ANNPOJ  IPUe<ec<do*Me ot DONNLY, bDROANNL*aSoS I  AbdNa®

TMAC RESOURCES INC. lvi



D>abbcPC>ILIC

ber<®aSod  DbSBNM*oSIC  A®baAY®Io¢ Lo AcMDof CALPod®IC  a<JSeDr.
AcP<5od, TMAC-dC SbPrbb®NCNA AXn<5b®eI% bI/Na® bD>rPbATT® Ao*0of ASba AX®Do®
Ao AD/HNe b oADT Lo A%baAF»N*LoS Arndib®dot <Ly DodoNe Ab<dNho?
bP>**NcP>PNCb o b<C.

AALPYDR®  Acnd\® ARcdo I J*Mede ADRPdC ARCcddo® PNTPCo¢ <o
ADIN*PC QL5 b D>PNChST®<e G®PC>LI*q ®D% TMAC-d*.0¢ Ly Acn<inbD<c
0acc LRL*egb. Lne-<C* Acndh\® I PecRecdod®d®  I>cN“Hd  Acndhs
AP Hd AMNGDNG? AADA®AN M oS Naosle oalyPIoc D*LCo¢ hocroc
DPD> 0 AcndhbD< L=ab¥bdt AL*aPNbSo*Lot ADAS ARcdo™lL Lo AbIN*NC I+MPN
SPNT>C AAC bI*pSbNM*NC AbdSad%DC o sa A%/ 5N Acn ™% Abdso<SoL.oS AbYoC.

A< 4Co<PCACLo™Lot ALy dRND< CCSa ®I*Ma® bR b >*IC Acn<PNIC Lo
AcCPNCD>EONe  AMAede DPPdadbde <y <IPco*Lot  ARcNo®  ®peC>rLNC
QDA ATEIS, SBPANTSIC ARCINT® Acnd\D< dRQN*La? <o A< 4*o<d®CAcLo™L.oC.
SE>ANECDYC SH>ANBCH>NNES Sb>AN®CH>C DI CALDYo? <7p**Dg® G5 ®Do® <L
ING*o*Lo® o0a M Lo 0a 2 bbrNo® adDdo® Acnd™hdC NepPNeNrdsone
QOQA®/LING®Io®  bPrNo e L™ Mboda™* Lot /20N ARcINo® Acn<dhd€
Lo ana AN b oP>PNo® boADc® ANNMoNe PN®NNo I AR o<

Aclod A< 4Pod®CAcLo™L Lo <IRQND< CCSaPCAcLo™L.ot Sb>pNSase, NNGS/LJC
Tb>AN®CPHCPPIC YD SboA*c™LoC, Lo NPYPRC SboA*c Lot (ALNKARE <L s Cn D),
ASBOAC QL5 ALTDCSoC a<PNo® (ALNKARE L5 Cnb®); oa <L ALTPCAS; oa G
Lo AP®IKS Ao% o oPNyDRIC Lo DN *o™L. SbP>rN®eCPHc P®IC ShbD>pN®CP>ALLC
CALDNo® <L acbCCiobdc  AGSa®da®  <IrpNedc  ShbpoADg® Lo Ac
L5 P H<Sa Lo d%dNH®Ia®e  Asbreandsb®Dab.  ARCHYCE  ShD>ANBCDILLC,
AcAdN®  DgPLy O b D>PNNot  ACMSHd  Ao*of <o d®CAcLosIc <L
<RNeE.

4eg®D¢ QL5 P> cNQ=LeOe

TMAC-d€  AJLCNK®DC  SSLTNNoSIC deodCAcLosIc <L <CSa*CAcLoslc
A%ba AY®PNa®, oac*of, ALy QNI AL PLdo® oal, <L LctN<sIC Lobobsd/da
4o ®CACLoSIC  LcbCPyndsb®Ia®, <o AMPdS  NNG®CHILYdS  LcM<dc*o® <L
<DdLo®.

o ®DC Lo P NL™MOC B*LIA*a™ AcnNorfc ANl /2D IQNUC
AFLONPEDN Gog®CAcLoSIC <o D NK™N*o1¢ ADA%a N b®IdE dha® D o
PIRH*GC AMNo® Aco® DR5H*GC DPAILY0® oalt DIRBH*GC ALSIC  APOC
CCSQBC>I®  og®DbP*a ®Ied oa/P>NdS, ASAT® AdLoS <P /Ldgr, DR HeGC
7 edé\><bde.

TMAC RESOURCES INC. lvii



BEINM 4RNNG® <EIALY®IGC Db

Peo®  LCa®Iob AL SboADbbc vo®<E  <SaPNN  ALLAbDI®  TMAC-d*o¢
VAN SSlan <ol AabdClc  SbPpRSoSe QS PboodeIede JCCSa ot Abn<Sbec
bNsbNbso<dino  ASdyob, <L TMAC-d¢ <*o<®CAclLosle, <CSa®CAclLoslc <o
RNP< A RN* g, CALP>LOCS N HJ AP bIA*a So™*L.o¢ NienlonliS <L
> NA=NDo®, TMAC-dS DG®YLLNC [Pose<edt  ADAandb®Io® SboIA*a® <L
AcYPDNo® CALAc*LOoC ARcdN*a®Io® Ao*of Lo NI TMAC-d¢ IP>co™L
GHPPILIC  ALCNCNLE  ARCIUCPYo®  IP*=®Dob > oSl Actod®/Lo® Lo
GBPECPILYC  ACSQ®CACLP<SOd  €CSa®dob <L Plcsb®INe CALAc*L.oC.  CLbd<d
<Sa DN AcPYSb®IC A%babPNhiso ACNACSIS, Acto<Soslc, SbDrseN®, Sb>ANSoSC,
AL b N<Pea s Ho ASdNo®, <Ly ActNREc<ast SboAcP®Ia® AL SdHJ > a>L.

eCS@ ®Da® ®PYase DCPHc PPI® JPPoC>c PPIC 18- 0 ISa b or<ISa*Lod (oeDa®
Lo ADcNA™NOor Lccod Coclo® <PaPaNad; <R eo™NC  a o A®CDc PPIC
AALPYDSONE  CLYP0C  SboACDGL®IdC  ARQC<NIC L  <dfNIS  CALA*c™LoC
ASbSge<C, 18- 0° @ 5aAPICSoC, ShocC LPP asa A®CHc P>®IC, “TPegselbde” CCSa D¢,
LCho S TPHJ Ly  CocLS  “dCCSand™NO”.  a aAbdCsb=NO%®  A/LPYD>obdC
“SYCNILd” DRRHEFC “QHNId” JCa g, CALALLOC®N od AN JCCSq ®Iab
AcPYDNC Gog®DC QL ADc NN, TMAC-d¢ I8 ‘@ 00 AL <Ioi/C <alN¥ ¢
CALDRC GogD5h®<C L5 P dSheN<™+N<<LC,

AR KRNI AcnNDRT

QYIS ARTCINT®, DONMLOHJ A%, g<HOWRQTD DR HGFC hegd<Sa®, APPSa SobdC,
NbDSh®<C PR 3G C pal <o DPAMLRc<o*Lot <5 Moo *LJC AR <IN Ac*L
2 Acn<N[ DWCHRDC I>c o PNot ALy Ao*of <*o®CAcLoSIc Lo <<N.C.
AN, e < Qo< oL A9 *MbH<SavLdE AR <IN®a %D Acn<"\DIC,

JBPECPHILEdE Acndihe AALPYDZLYC AR C<No® QNS I¥Sa b y<IedC Ad®a So*L
A<D RNa oSS, SboAc*LoC DIRHTGC AQCINot. ARNMOK®CH,  SbD>ANSoSICc-
NQSPNE  SHDANSTSIC  SHDAN®CDILYC <Ly bI/eoNe ShDMNSoT AR <o <D
NNGSZLEN®IGE GP<KC AbSNPYDONE GPaS1C @ ba ASoSIC AALBINNPYDLYo® oa <
PPo*LoC AL < MboH<dSo Lot 0a l6-AGSa®Iot ARCPCDY*a®Io® Acn<dbhse
0a.EC DBLECHC P ta o Lot CALPEPIC, a<@<dC  <D%CHRIC  IP>c<*a>NC
ADa<de G®peCDYLIC (BONNLHI oal< b Lo o®, alDA*a>Ya®Ia®) ACAcLoNC
AL eboST Lot AbDNcD>PNo® I oe<bdt  ALeQSoSIC.  IbDNc>PNCSh®LE,
AD®CPLC AP %o NabDodeIC AcLAvobde <ePeC>od®IdE oa < SPSPYLo Lot
WSUToe <L DasheCeda®.  bAR <N  asaA%®/Lede  JUPeCILo* Nt <L
NNGHC>ILo™MS,  AcP<PNC SboADT<T*NC L5 Sb>NNSoNC DeCPIA*a . 5beDC
dbPa oL Sd N P/ LNT®  SBEANSTSI-Ra PN <Ly AP0 I¥Sa ™ Mbb_5<5bIedC
ARC<Hob A<QNIC.

TMAC RESOURCES INC. lviii



D>abbcPC>ILIC

Cd*5P>a ALN® AcP<PNC AL AD¢_Sgs ¢ Plect AR o™ e

AFLPYD>RGE  DoyDPLC 95 ™Mbode®dede  CdPNA*aPLNE  AcP<PNE ARTc<No®
Acn<d\d€  SboA*c™** 0 bN®APYLdot I 0o¢  Acnd\DJo®, Lo CAbdo*L
AR N0 PP ®IPdC AL*a S\bos ¢ Plcdot XM ot baCP>< Abdo (SbD>ALLDC
A>EESoSUC-PLEe  ADSCSTSIC Pl ARTCo™MN). Mg RIH N AL SA\SbSosIC
DIRH*GC Do d-Plctde ARTcINo® BB/ ARNMYYL Acnbh
onP™MLC I*NPdC AR cINo® TboObdC PIR5*GC bN™LPdC Acnd™hdc DIRSH%g¢
ARcNa® DML/ L®Da®,

Ao *<c<o51¢ RN I AR d/LIa® Pb>J¢

TMAC-d¢  <RNUIS  ARc/LNo®  DSBD>I*NC Ao N/l Lne-<C Acn<h*L
ARNCSb P Q¥Pdede QoD NcDPCDYo® IRNIS,  ABBNN-PadycD>iaon b D>NC
boA*c** 0¢ PIRS*GC oalYP><oC

TMAC-d€ G%P/LLC Acn <M1 TPeg®<bdt AGATSIC QNS Acn\® AJLYC AR“c<dHa?
Len-<5Ce Acndhhc bDebde AALYDYREE  ASANCNSobdS  oab®do® <o <I<NC
bLSNSaS1C  AGCHCCACLoIC ASINMoSoC Lo Do, Acn<ih® DGHLds v dbge
dRNUIC AR cdoelS, DoroNe PabysbsoPReIdS AbJdNo® Ao*of _oab®dao®, oacs,
0a 2 P>CoC <L baClh bNLo®d<

TMAC RESOURCES INC. lix



Atanguyat Onipkangit

ILITTUQHITIT

Havaaghanut Naunaitkutat

Kapihiliktuumi Greenstone Belt taamna (“Nanminiuyug”) TMAC Resources Inc.-kut (“TMAC”, “taapkua
Havakviuyut”) tigumiaqtiulluaqtut ihumagilluagpaghugulu nalvaaghiugniq, hanavallianiq
uyaraghiugniglu. TMAC-kut nanminiurutilgit nalvaaghiugtanut, atuqtaghanik ataughigmiklu Inuit
Nalvaaghiugnigmut  Angirutinik aktikkutaanut nunamik 20x80 km-nik nanminignik. Hapkua
nalvaaghiugtanut tigumiaqgtainit taapkuanguyut Kapihiliktuumi Greenstone Belt, talvani katighuqtunik
kulunik uyaraktaliit taapkua Doris, Madrid Tununngaat, Madrid Hivuraat Boston-lu nayugait.
Kapihiliktuug nayugauyuqtauq amihunut nalvaaghiugvighanut talvuuna ilitturinnaqtug taimaa
manighiurutighat hapummihimayut ilitturinnagniaqtut, piinnarialingniaqtut hanayauniaghutiklu,
aulapkagtaughaaqluni gatannguqatigiingnut.

Hamna Madrid-Boston Hanayaghanit (“Havaaghat”) ihumagilluagpagait uyaraghiugtaghaat Madrid
Tununngaanit, Madrid Hivuraanit Boston-milu uyaraghiugtaghanik atughugit aklivaalligtighugillu Doris
Havakvianit iklugpautait atauttikkut hanaplugu Kapihiliktuumi Uyaraghiuqvighaq. Havaaghat hapkua
havaaghaniktittiyut hanayaghakkut tunngavigattiagtumik Kapihiliktuumi kuluit aulaghaaqtughauluni
uyaraghiugvik Kanatam Ukiugtaqtuanit manighiuqvighaq ikayuutighaillu Qitigmiuni aviktughimayumiut.
Hanayaghanut parnaiyautit ikighivaallirutigivagait angiyunik niuvigtut aklivaalliutauvaghuni nanminignik
maniktuutighat taimaa nalvaaghiugpaallirumaaqtut aklivaalliglutiklu.

Nayugaat

Havaaghaq kivallighianiittug Qingauk, ungahiktigipluni 150 km-nik hivuraani kivallighianit
Igaluktuuttiaq uataani Qitigmiuni, Nunavunmi, 700 km-niklu ungahiktigiyug tununngaani kivallighiani
Yalunaimit (Naunaitkutaq 1). Qanitqgiyauyut nunallaat taapkua Umingmaktuuq, ungahiktigiyuqg 60 km
haniani uataanut, Qingauklu ungahiktigiyuq 130 km-ik hivuraani kivallighianit. Tamangnik
Umingmaktuuq Qingauklu initugliminiuyut; nayugarigaluangit inuit nuutpaktut Igaluktuuttiamut
ahinullu nunallaagnut, kihimi nunat tahapkua atuqtauvaktut huli aippaagunnguraangat.

Tununnganigpaani Kapihiliktuumi uyaraghiuqvighaq gaffinik qurluqtulik harvagpaktut Roberts
Kangighuanut, taamnalu Quingniq Kuugaa harvaqgpaktuq Kapihiliktuum Kangighuanut. Qurluqtut
hivuraanit uyaraghiugvigham harvagpaktut qulvahitgiyaanut Quingnigmut Kuugaanut. Tamaat nuna
hanianiittuq Qingaum-Ayapapaqtuqviuplu Kangighuanut.

Avatinut lhuilutinut Titigqgat (EIS)

TMAC-kut Havaaghanit ilittughitiuyug aulahimmaaqtunik qauyihaiyunik tughirautinik tuniyauhimayuq
2011-mi taapkuninnga Hope Bay Uyaraghiugtit Limatit. May 2012-mi, tughirautit tuniyauhimayut NIRB-
kunnut ihivriugtauyughat inungnut malighugu Ilanga 5 talvanngat Ilanga 12-mit Nunavut Angirutaanit.
Maliktaghat Parnaiyainigmik inigtauyughanik EIS-nik tuniyauhimayut talvanngat Nunavut Avatiligiyit
Katimayiit (NIRB) December-mi, 2012-mi. NIRB-kut tajja ihivriugtaat hapkua inigtauyughat Avatinut
Ihuilutit Titiggat Havaaghanut 2 ilittughitihimayaitut TMAC-kut ihivriutqiutauyuq ihivriugtauliqtunik
May 2012-mi. EIS taamna ilauyuq Avatinut gauyihaiyunik havauhiinut tutgighagtauhimayut havaaghanut
malighugu Nunavut Angirutaat.
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Naunaitkutaq 1
Havaaghat Nayugaat
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ATANGUYAT ONIPKANGIT

TMAC-kut parnaiyaihimayut EIS-nik ikayuqgtauplutik inuit qauhimayatuqainik, nunallaagmiut uqauhiinit
ihumagiyainitlu, ayugnaqgtunik qauyihaiyinit, ayuittunit, unniqtuiyinillu gaffinit havaagnit. EIS-kut,
avatiniklu  gauyihainikkut, = TMAC-kut ilittughitiyut = Madrid-Boston = Havaaghanit  avatiinit
naahuriyauyunitlu havaaghanit. lhuilutauniarahugiyauyut naahuriyauyut ihuaghautillu inigtauhimayut.
Halumailrugarnigmi, (taapkuatut halumailruit ihuaghautit atugtautaaghimagumik), ingattagnianiklu
“ilitturinnagniagullu” ihuilutit qauyihaqtauvaktut naunaitkutat pihimayait atughugit ayuittullu
uqauhiigut. Hapkua ilauyut naunaitkutat qauyihautillu ilitturinnaqtut EIS-nit.

Havakvighaq

TMAC-kut  Kanatamiutauyut uyaraghiuqtit nanminiq havakvigaghutik talvani  Havakvingnit,
Igaluktuuttiami, Yalunaimi, Toronto-milu. TMAC-kut niuvighimayaat Kapihiliktuumi Nanminiat Newmont
Uyaraghiugtiinit March 2013-mi. Niuviqtaaghugu, TMAC-kut hanatgqiligtut Doris Havakvianik
(Havaaghag 1 Kapihiliktuumi Havaaghanit) uyaraghiulighutik Kapihiliktuup Uyaraghiuqgvighaanit.
TMAC-kut tamatkiumayunut manighaqtaqgpaktut inigattiaghutiklu nalvaaghiuqgtughanut,
piinnarianiktittiyunut, hanauyunut, aulapkaiyunut, umiktirinigmullu uplumi hivunighamilu kulunik
katighugvingnit  Kapihiliktuum Uyaraghiugvighaanit. ~Nanminiup aulapkaiyigyuangit, hanayiit
avatiligiyillu havaqatigiit ilihimattiaqtut Ukiugtaqtumi nalvaaghiugnigmik aularaagniaghimaplutik
hanalutik ikayuqtigiighiuglutiklu nunallaagni nanminilgillu nanminiillu ukiugtagtumi ilihimayunik.

Qitigmiuni Ikayugtigiit

Kitukiat havaaghat haffuma  aktikkutaatut  aghuuqtauyuniklu  hanayunik  Kapihiliktuumi
uyaraghiugvighamik inigtaulaittuq inuilagmi. Amihunik ikayuqtiqaqtughat taapkualu TMAC-kut
ikayugtauvaktut hanayaghainut ikayuqtiqattiaghutik malrungnik angiyunik Inuit katimagatigiingnik:
Nunavut Tunngavikkut Timingat (NTI) taapkualu Qitigmiuni Inuit Katimayiit (KIA). NTI-kut ikayuqtiuyut
parnaiyaivaghutik munagtiuvaghutiklu Inuit munariyaghainik titiraghimayut talvani Nunavut
Angirutaanit. NTI-kut tigumiaqtiuyut qaanganit nunat pilaarutainik nalvaagagniklu talvani Inuit
Nanminiinit Nunaanit (IOL) Nunavunmi, gaanganullu nunat pilaarutainik tamaat Kapihiliktuumi
Nanminianut nalvaaqtaghanullu pilaarutinik kitunutkiag aviktughimayunik Nanminianit. KIA-kut
titiraligivaktut pilaarutinik gqaanganik nunanik taapkuninngalu Inuit lhuilutinit lkayuutinut Angirutinik
(IIBA) mighaagut taapkua TMAC-kut havaangit Nanminianit. KIA-kut TMAC-kullu ikayuqtigiikpangniaqtut
tajja ikayuhianganik hivunighamilu havaqatigiingnikkut angirutikkullu tajja atuqtauyut taapkualu
Havauhighanut Angirutikkut, Inuit lhuilutinit Ikayuutainut Angirutikkut (1IBA) talvuunalu Nanminigaqtut
Atuqtitauyukkut. Tamangnik katimagqatigiit havaaghagaqgniat kivgaqtughugit Inuit taimaa, taapkualu
TMAC-kut, talvuuna Havauhighanut Angirutikkut ahiniklu, hivunighami angirutikkut pitquyaukpat,
inuuhiqattiarnigmut  manighautikkullu  ikayuutighaghugit ~ Nunavunmiut, Nunavut, Kanatalu
munagqtiuplutik nunanik ihuaqtukkut.

HAVAAGHAQ
Uyaraghiuqviup Naunaitkutait

Havauhighait

TMAC-kut aulapkaivangniat uyaraghiuqvingnik Kapihiliktuumi Havakviinit uyaraghiughutik Doris-mi
(angigtauhimayuq hanayauplunilu Havaaghaq 1 Kapihiliktuumi Havaaghanit), kinguani niuvigtittilutik
uyaraghiuqglutik Madrid Tununngaanit, Madrid Hivuraanit Boston-milu uyaraghiuqvighanit. Hapkua
havauhighat atugtauvangniat hanayunit, aulapkaiyunit, utigtittigumik ilitquhianut umiktittigumiklu,
umikviitalu kinguani havaaghanik.
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UUKTUUTINGIT AVATILIQINIKKUT AKTUQTAUNIANUT KIUDJUHIQ

Havaaghaq 1 (Doris-mi) Havaaghanit iklugpaghaliugviqaligtut Roberts Kangighuani Doris Havakvianilu
hiniktagvigaghutik (inighagaghutik 280-nut inungnik); aulayumik uyaraghiugvingmik nunap ataani
hiquplugtaghalingnik hiquplugtaaghimaqgaghuni, ukiuraaluk atugtauyumik milvingmik, hiquplugtuiyunit
kuvviit (TIA), angighimayangit 25-milian liters-nik ughughat tutquumaviinik, hiquplugtuivingmik,
hanavigaghutiklu aulapkaiyaami uyaraghiuqgtut havaangit.

Madrid-Boston Havaaghanit quulliriiktitauniaqtut havaaghanut Havaaghaq 1-mit talvani Doris
havakvianit. Qanittuungmat Madrid-mi havakviat Doris Havakvianut, hiquplugtiqvingmut, TIA-mullu
talvuuna Havaaghanit atugpangniarait iklugpaghaliughimayut Doris-mi. Imaatut akighilaarutauniaqtuq
aulapkaiyunik, mighivaalliglugu havakvighaat, hivikinaaqlugu havakvighaat Madrid-mi
uyaraghiuqvighami, ikayughugit havaktut Boston-mi Havakvianit. Angigtauhimayut iklugpaliugvighat
hannaviillu Roberts Kangighuani Doris Havakvianilu havaktighariaktut aulapkaiyaami Havakviup
havaaghainik Madrid-Boston Havaangit.

Havaaghanit quulliriiktittiniaqtut hanayainik uyaraghiuqtullu havaanginik. Parnaiyaqtauhimayut
havakvighait uyaraghiugtut Madrid-mi Boston-milu hammauvut:

o Uyaraghiuliglutik Madrid Tununngaanit Ukiug Hivulligmi (1) (2019) aularaaqlutik Ukiumut 13
(2031), hiqupluqtuilutik Doris-mi Madrid-mi Tununngaani hiqupluqtuiviinit;

o Uyaraghiuliglutik Boston-mi Ukiuq Hitamaanit (4) (2022) aularaaqlutik Ukiumut 14 (2032),
uumani ilaurutainnaanit hiqupluqgtuilutik Doris-mi Havakvianit Ukiut 4, 5, 6-milu, talvanilu
Boston-mi hiqupluqgtuivianit havaangit pihugvingillu havaarilluagtangit, naahuriyauyut kinguani
uumani Ukiug 6-mi. unalu

o Uyaraghiuliglutik Madrid Hivuraanit Ukiug 11-mi (2029) aularaaqlutik Ukiumut 14 (2032),
hiqupluqgtuilutik Doris-mi talvanilu/unit Madrid Tununngaani havakviinit.

Havaangit, aulattitiyangillu nutqgarutikhangillu ilagiyait uumani havaariyakhanut uumani
ihuaghaghimayumik pivallianikkut ihivriugtangit kihimi ikayughimavlugillu hamna FEIS nit.

Havakvighag Hanayauyughamut lhumagiyaghat

TMAC-kut aulapkainahuagpaktut ihuaqtukkut inuuhignut avatinullu. Talvuuna, Nanminiit hapkua
tamatkiumanahuaghutik ihuaghainahuaghutiklu hanayaghanik Kapihiliktuumi ihumaliurahuagpaktut,
ikkuaqtuqgtauplutik ihuinaaqtailinahuagtumik. Nunat, inuuhiit-manighiurutinit, ilitquhiit, aanniaqtailiniq
aanniqtailiniglu,  ahiillu  qauyihagtauhimayut taapkua qauyihautigiligtait ihumagiyauvaktut
hanatjuhighat  ihumaliughugit  Kapihiliktuumi  Havaaghanit = Madrid-Boston  Havaaghangillu.
Naunaitkutaittumik, ihuilutillu naunaittumik, TMAC-kut amirinahuaghutik havagahuagpaktut taimaa
aanniqtailiplutik ahirugtigtailiplutiklu.

Naunaitkutat Madrid-Boston Havaangit hanayaghanut parnaiyaiplutik ihumagiyaghanik naunaighitiyut
kinguani.

o TMAC-kut havakvigarumayut aanniaqtailiniq aannigtailiniglu ihumagiplugit
ihuaghaihimmaaghutik havakvigattiariami aanniqtailiplutik huliyugaqtailiplugu havakviit.

o llitquhiit Qauhimayatuqat (taapkualu Inuit Qaujimajatugangit) [IQ] ihumagiyauvaghunilu,
naunaitkutaniklu ingilravingnik, anngutighat ingilraviit, nayugait anngutighat ihumagiyaghat,
nunamilu hulilukaayuktunik.

o Inuuhiqgattiarnigmut-manighiurnigmit ikayuutit ihuaghaqtaunahuat havaktighaghiurutighat
(ilihaitjutighallu iharianaqqat) nunallaagmiunit Qitigmiuni Aviktughimayumi. Havaaghat
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nanminignullu ikayuutit aulapkagtitauvaktut talvuuna Inuit lhuilutinut Ikayuutinullu Angirutinik
(IBA)  taapkua  TMAC-kut  KIA-kullu.  lhuilutauniarahugiyauyut inuuhiqattiarnigmut-
manighiurnigmit ihuaghaqgtauniaqtut havakvingnit ayuighaqgpaallighutik havauhikkut taapkuatut
Havaktit Ilaitalu Ikayuutaigut.

o TMAC-kut utuqgalingnik gauyihaivaktut naunaitkutallu katitighimayut inituglirnit aulaqvianik
Kapihiliktuumi Havaaghat (uyaraghiugtullu havaktut) atuqtittivalliayut Aulapkainigmut
Havauhighalluanik ilitturinnaghitiplugit havauhighat ilittughinnirumik nutaamik utuggalingmik.
Inituqgliit nunauyaliugtauvaktut upaktailivaghutiklu ihuaqqat.

o Nunamut ihuilutauniarahugiyauyut  ikighilaagtauvaktut  ihuaghautikkut havauhikkut
hanayaghaliughutik havakvighamik. Hapkunani ihumagiyaghaittauq nunallu atuqtauyuittut,
avataaniittut tutquumaviuyut, aktugqtailiyaghat amirnaqtut (taapkuatut ivaviit tingmitjat,
igalligiviit  kuukkat) ayugnaitpat, aulapkainahuaghutiklu  nayugaqgnik. = Amirnaqtut
nunauyaliughimayut ilittughitighat amiriyaghat uumayulgit nayugaillu; hapkua
ilittughitiyauvaktut ilitquhignik gauhimayatugqanik ilitquhiuyuniklu ikpingnaqtunik.

o Hanayauyughanit ihumagiyauyughat ihuilutaulaaqtut hilamit aallanngugtaqtumi.
Qauyihaghimayinit naahuriyauyut iligahiutihimayut hivunighami hila aallanngugtaqtumi
immaplu  ganuriningaanit, hanayauyughanullu  uyaraghiuqvighanit iklugpaliugvighainik
(taapkuatut  apqutighanik, hiquplugtuivingmik  aulapkainigmik) ihumaaluutauvaktut
amignaramik aallannguqtaqtunut.

o Qiqumayutuqait ilitturiyauhimaligtut nunamilu hanayaghanut maliktaghat giqumayutuqanit
hanayauhimaliqtut.  Hapkua ilittughitiuyut  aallannguutinut  giqumayutuganit  hila
aallanngugtaqtumi.

o Qaffiuyut aallanngugtauyut hanatjuhiinut ihuaghautauniarahugiyauyut ihuilutinut nunanik
atugpaktunut. Imaatut nunanik atugpaktut ingilralaalagivaktut apqutiqarnikkut havakviuplu
haniagu taimaa ihuilutaulaittaami aullaagtagtunut nunami.

Naahuriyauyut Hivunighami Havaaghat

Ihumagiyaghat naahuriyauyut hivunighami havaaghat taimaa ilauvakkami Havakvingnik hanayunut.
Havaaghaq inmikkut aviktughimayunik havaaghalgit hanavalliaplutik Kapihiliktuumi Uyaraghiugvighamik
ilittughitiulaaghuni, piinnarianiktittilutik hanavallialutiklu havaaghanik uyaraghiugtunit.
Iklugpaghagarami  tajja  hanahimayunik  aulapkaqtitauyuniklu Havaaghanut  hapkuninnga
ihuaqutauniaqgtut hivunighami havaaghanit.

Havaaghat Naunaitkutait

Kapihiliktuumi Havaaghat atauttikkuugtunik havakvigaqtut havaktugaghutiklu hitamauplutik havakviit
aularaaqtillugu uyaraghiuqvik. Hanayaghalgit huli aulapkainigmullu havaaghanik ilangi havakvingnit
hanaligtinnatik aulapkaitinnagillu ahinik uyaraghiuqvighanit. Aajjikkutavyaatut, umiktiqviinit
kinguanilu-umikviinit havaaghait ilangi havakvingnit aullagtitauniaqtut aulapkaihuiqgtinnatik ahinik
havakvingnik. Tamatkiumayukkut, havakvighaat Havaaghaq 2-mi Havaaghanit iligahiutihimayut
havaaghanik aulayughanik hitamanik ukiunik Hanavighaat (Ukiug 1 Ukiug 5-mut), atauttikkuughutik
taapkualu havaaghalraat 14-nik ukiunik Aulapkaivighaat (Ukiug 1 Ukiuq 14-mut). Umiktiriyut
utigtiriyullu nunanik pitquhianut havaaghat aullaqgtitauniaqtut ukiug 24-mi, aularaaqglutik hitamanik
ukiunik naallugit. Umiktiriyut-kinguani havaaghait aviktuqtauvaktullu, aullagtitauplutik Ukiug 14-mi.
Naunaitkutaq 2-1 ilittughitiuyuq Havaaghat iniqvighainik qaffiuyunut Havaakhaq havaaghanit.
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Naunaitkutaq 2

. )
Havaaghanut Naunaitkutaq >
RESOURCES
Aulapkaqviat ukiugq 1 2 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
Tatqiqhiutikkut ukiugq 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037
Iniqvighaat Naunaitkutaita HANATILLUTIK

HAVAAGHAQ 2

AULAPKAIPLUTIK

UMIKTIQVIAT

UMIKTIQVIAT KINGUANI

1) Roberts Kangighua

Hanayut Uhiiyaqvingmik Tunmiraqvingmik

Hanayut Ughuqyuat Tutquumavianit
Ughughagtaqtut/ughughaniklu
Umiktiqviat

Umiktiqviat Kinguani

Umiktiqiat

Umiktiqviat Kinguani

2) Doris Havakviat
Hiniktarvianik angiklivaallighiyut
TIA-nik angiklivaallighiyut
Uyaraghiuqtut
Hiqupluqtuiyut

Atugpauhiit Hiniktarvingnik Iklugpaghaliugvingnikiu

Umiktiqviat
Umiktiqviat Kinguani

Uyaraghiugtut Doris-mi

Umiktiqviat

Umiktiqviat Kinguani

3) Madrid Tungunngaa
Hivunikhautigut Qauyiharniq
Hiqupluqtuivighat Hanayauyuq
Apqutaat talvunga Doris-mi TIA-nut
Uyaraghiugtut
Agyagtaqtut Hiquplugtaghanik
Hiqupluqtuiyut
Agyagtaqtut Katighugtanik Doris-mut
Umiktiqviat
Umiktiqviat Kinguani

Uyaraghiugtut Madrid Tununngaanit
Hiquplugtaghanik agyaqtaqtut Doris hiqupluqgtuivianut

Agyaqtaqtut Katighugtanik Doris-mi Hiquplugtuivianut

Umiktiqviat

Umiktiqviat Kinguani

4) Madrid Hivuraat
Hivunikhautigut Qauyiharniq
Uyaraghiuqtut
Agyaqgtaqtut Hiquplugtaghanik
Umiktiqviat
Umiktiqviat Kinguani

Uyaraghiugtut Madrid Hivuraanit

Agyagtaqtut Hiquplugtaghanik
oris-mi Hiquplugtuivianut

Umiktigviat

Umiktiqviat Kinguani

5) Ukiuraaluk Apqutauyuq
Hanayut Apqutighamik
Atugtut Apqutimik
Umiktiqviat
Umiktigviat Kinguani

Atugtaunginnaqtuq Ukiuraaluk Apqutauyuq Ingilraviuyuq Boston-mut
Umiktigviat

Umiktiqviat Kinguani

6) Boston Havakviat
Hivunikhautigut Qauyiharniq
Ukiumi Apqutimut Ingilravik
Boston Havakvianik Hanayut
Hiquplugtuivingmik Hanayut
Uyaraghiuqtut
Hiqupluqgtuiyut

Agyagtaqgtut Hiquplugtaghanik Doris Hiquplugtuivianut

Umiktiqviat
Umiktigviat Kinguani

Uyaraghiuqtut Boston-mi

Hiq L{guqtiﬁhanik

tut Doris-mut

Umiktigviat

Umiktiqviat Kinguani

Hanatillutik B Aulapkaiplutik Umiktiqviat [l Umiktigviat Kinguani
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Ahiit Havauhighat

NIRB-kut Maligaghainit TMAC-kunnut gauyihaiquihimayut “pilaariaghait/pilaitaaghainikluuniit” Madrid-
Boston havaaghanik, ilittughitilutiklu aallanik havauhighanik aullaqtittiyaami havakvingnik.

Pilaariaghait/Pilaitaaghainikluuniit

Malruuyut inirutaulaaqtut taapkuninnga pilaariaghait/pilaittaaghainikluuniit ihumaliugtaghat Madrid-
Bosotn Havaaghanit:

1. Aullaqtiglutik Madrid-Bosotn Havaaghanit, ilittughitiyauhimayutut Tughirautainit.

2. Taimaakaffuklugit Madrid-Bosotn Havaaghanit amiriyaghat ilitturiyautaarumik
gauyihaqtaugumik ikighilaagtaulaaqtut ihuaghagtaulaaghutikluuniit taimaa
aulattiagniarungnaghiyuq Havakvighaq.

TMAC-kut ukpiruhuktut taimaa Havaaghaq havaaghanit aulattiagniarahugiyaat havaaghaq
aullagtitauyughaq ikayuutighait tamangnik ilauyut taapkualu KIA-kut NTI-kullu. Hapkua inirutighat
ilittughitilgit taimaa Madrid-Bosotn Havaaghanit havaaghaniutingniaq hanayaghanit nutaanik
uyaraghiugvighanik Kanatam Ukiugtaqtuanit. Kapihiliktuumi Nanminianit uyaraghiugtaghalik,
Kapihiliktuumilu  piqutait nutaangutgiyauyut. Amignautit ikighivaalligtauhimayut hanayainillu
havakvingnit iklugpaghautainik. Hanayaghanut parnaiyautiat hanayauhimayut niuvigpallaagtailiplutik
hanahimmaaqlutik tajja iklugpautainit manighiurutighat aklivaalliutighat nalvaaghiugpalliatjutighallu.

Naahuriyauyut ikayuutighat Havaaghanit nunallaagmiunut havaaghauyut manighiurutinillu ikayuutit
nakurutauyut tamangnut inuuhignut piyumayainullu Inuit manighiugtittiplugit havaaghanit Qitigmiunit
nunallaat.

Ahiagut Havauhighakkut Aulapkaiyut Havaaghanik

Nayugaita katighughimayut uyaraghiugtaghat ikighivaalliutauyut ahinik havauhighanik hanayughanik
Madrid-Bosotn Havaaghanit havaaghanik. Hanatjuhiit tamangnik havakvighat iklugpaliughimayunik
ihariattiyut ikinighanik taapkuninnga uyaraghiuqviup itigtarvianik, uhiiyarvingnik, qulliligiyit
hunaqutainik, ughughanik, taapkuninngalu, iklugpaghat havakviit. Hanatjuhighait ihumagiyauvaktut
tamangnut hanayaghanut naunaitkutait iklugpaghait naunaitkutat ikittuuplutik tamangnit Havakvingnit
uyaraghiuqvingnit, talvuuna, amihut uuktugtaghat ihumagiyauvaktut hanayaulighuni hanayaghat taimaa
iklugpaghanut inighagattiarniagtut tamangnit havakvingnit.

Ahiagut aullaqgtittiyaami Havaaghaq havaaghanit angitgiyallu havaqatigivagait hanayauyut
Kapihiliktuumi. Ahiit gauyihagtaughaaghimayut nayugaghainik agyaqtaqtait, itigtarvighaat Boston
Havakvianut talvuuna apqutikkut milvikkullu, qaangani uyaraghiugniq taapkualu nunap iluanit
uyaraghiuqtut, qaffiuyaaghait naniittaaghaillu hiquplugtuiviit, uuktugtaghat hiquplugtauhimayunik
munaghiyunik,  qganuqlu  qulliqaqtittami.  lhuaqgnighakkut,  qaffiuyut  ahiit  uuktuqtaghat
qauyihagtauhimayut ayugnagniigut maniktuutaigullu, avatinut ihuilutaigut, utiqtittilaariaghait,
nunallaagnit  ihuariyaukpat, inuuhigattiarnigmut-manighiurnigmit  ikayuutaigullu.  TMAC-kut
ukpiruhuktut taimaa havaaghat hapkua takupkagtitauyut qauyihagtauhimaplutik inigtauyughanit EIS-nit
ilitturinnattiaqtug qauyihautit tamatkiumayunut ilitturinnattiaqtunullu tughirautainik tuniyauhimayuq
Newmont-kunnit December 2011-mi.
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Manighiurnigmut Aulapkainigmullu Avatiit

Havaaghanit Ikayuutit

Naallugit aulavighaat-uyaraghiuqvik, Madrid-Bosotn Havaaghanit Havaaghanit havaaghaniktittiniaqtuq
haniani 11,764 inukkut-ukiunik havaaghanik Kanatami tamaat. Talvani 2,281 inukkut-ukiunik
havaaghanik hanayinit havaktunit (7,018 inukkut-ukiunik naallugit [piniaghimaplutik, pittailiplutik,
havaaghaniktitauyunikllu] havaaghanik), imaalu 9,484 inukkut-ukiunik havaaghanik (26,513 inukkut-
ukiunik naallugit havaaghanik) talvani uyaraghiuqviit havakviinit. Ukunani havaktittiniat havaktigaqglutik
uplug tamaat 175-nik (FTE) havaktinik Ukiug 1-mi, amigaiqpallialugit amigaittunit uumani
1,287 Ukiukhanut 10 nut,ikivallialunilu naitgiyaanit uumani 281 inigpiagtumik ukiungat Aulattittivlutit.

Nunavunmi, 321-nik inukkut-ukiunik havaaghat naahuriyauyut Hanatillugit imaalu 111-nik inukkut-
ukiunik havaaghanik Aulapkaiyunik. Tamangnik havaaghanit ikayuutighat Nunavunmi ilitturiyauniaqqut
Qitigmiuni Aviktughimayumi Aulapkaigumik, amigaitgiyallu (90%) Nunavunmi havaaghanit ikayuutit
Hanatillugit Qitigmiuninngaagniarahugiyauyut. Naunaitkutaq 1 ilittughitiuyug naahuriyauyunut
manighiugnigmit ikpingnautit Havaaghanit.

Naunaitkutag 1. Naahuriyauyut Manighiurnigmut Ikpingnautit

Hanayut (Ukiug 1 Ukiug 4-mut) Aulapkaiyut (Ukiug 5 Ukiugq 14-mut)
Manighiurutinit Ikayuutit Kanata Nunavut  Qitigmiut Kanata Nunavut Qitigmiut
Naallugit Havaaghat (inukkut-ukiunit)' 7,018 567 390 26,513 1,973 1,517
» Havaaghakkut (inukkut-ukiunik) 2,281 321 289 9,484 1,110 (tamangnik
Qitigmiuniittut)
GDP ($ milian) $808 $68.4 $41.0 $3,191.1 $245.4 $202.3
Akiligaghanit Manighat ($ milian) $146.2 $9.3 $5.7 $587.0 $33.8 $29.2
« Kavamatugqait $80.0 $6.7 $4.2 $319.3 $24.7 $21.5
« Aviktughimayunit/Aviktughimayumi $66.3 $2.6 $1.5 $267.7 $9.1 $7.7
Havaktinit Manighat ($ milian)? $608.1 $59.9 $38.2 $2,456.7 $223 $190.6
« Havaaghakkut Manighat $304.2 $42.6 $34.1 $1,403.7 $163.8 (tamangnik
Qitigmiuniittut)

Naunaittughat:

(1) “Naallugit Havaaghat” nalauttaagpagait havaaghat, pinahuaqtailiplutik, havaaghaniktittiplutiklu.

(2) Havaktinit manighanit iligahiutiyauvaktut inuit maniliugainit ikayuutait havaaghanit, pinahuaqtailiplutik,
havaaghaniktittiplutiklu.

Pivighaat: ERM, 2016. Kapihiliktuumi Havaaghat: Manighiurnigmut Ikpingnautinut Maliktaghanut Naunaitkutat.

Nunallaagnit Havaktighaghiugtut Niuvigtullu

TMAC-kut naahuriyut taimaa haniani 15% hanayit havaktighat 30%-lu aulapkaiyunit havaktut
Nunavunminngaagniaqtut. Havaaghanut ihumagiyaulluagniaqtut havaktighat Qitigmiunit nunallaagnit
taapkua Igaluktuuttiaq, Qurlugtuq, Ughuqtuuq, Taluryuaq, Kuugaaryuklu. Ataagut taamna IIBA (March
2015-mi), irinigiyaulluagtuq havaktighaghiuqtut Inungnik nunalgit Qitigmiuni Aviktughimayumi.

TMAC-kut kaantulaaktittiyumayullu Qitigmiuni Havainnarianiktunut Nanminilingnut. Titiraghimayutut
[IBA-nit, Qitigmiuni Havainnarianighimayut Nanminiit kaantulaangit ilittughitiuyut kaantulaaktitauyunik
hunaqutinut  ikayuutinullu angmaumayunik akiraqtuutiyunut Qitigmiuni  Havainnarianiktunut
Nanminilingnut, taapkuattauq Angmaumayut Kaantulaaghat kaantulaaktitauvaktut hunaqutinut
ikayuutinullu havaarinngitamingnik Qitigmiuni Havainnarianiktut Nanminiit. TMAC-kut, havaqgatigiplugit
KIA-kut ahiillu katimagqatigiit, havaqatiginahuaqgtait hananahuaghutik akiraqtuutinik parnaiyainigmut
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ilihagtitaghanik Inungnut nanminilingnut. Qakugunngugqgat TMAC-kut ukpirihuktut taimaa Havaaghait
nakurutauniaqtut havaktighaghiurnigmut Qitigmiuni Nunavunmilu taimaalu havaaghaniktittivaallirniat
hivunighami Nunavunmiunut.

Havaktiit Hiniktarviit Ingilratjutiillu

Naahuriyauyuq taimaa naallugit havaktiit Madrid-Boston (hanayut aulapkaiyullu havaktiit)
amigaigpaalligniat qaffiuyungnaghiyuq 650-ngulutik inuit. Doris-mi hiniktarviat aklivaalligtaunahuaq
inighagaqluni 400-nik inungnik taamnalu nutaaq 300-nik inungnik hiniktarvighaq hanayauniagtuq
Boston-mi. Havaktit havaktut Madrid havakviinit hinikvigarniat Doris-mi.

Havaaghat aulapkaqtitauniaqtuq tingmipkailutik havakvingnut/havakvingnillu. Saataghimayunik
tingmiagagpangniat Edmonton-mut/Yalunaimut havakviknullu hitamaiqtuqlutik 1week tamaat,
agyaqtagniaghutik  havaktinik  Nunavunmiutaunngittunik. = Nunavunmiutat  tingmipkaqtitauniat
nunallaagnit lgaluktuuttiakkut havakviinut. Tamangnik havaktiit havakpangniat 3 weeks havaklutik/3
weeks havaguighimalutik.

Havakvingnit Iklugpaghaliugviit Havaktullu

Tajja Iklugpaghaliugviit

Tajja (taapkualu/unit angighimayut) havakvingnik iklugpaghaliugviit atuqtauniaqtut ahinit
aulapkaiyainut/nalvaaghiuqtunit havaaghanit atuqtaulaaghutiklu Havaaghanit hanayunik taapkualu:
Doris-mi Havakvianit hiniktaqvingnik inighalingmik 400-nik inungnik; Doris-mi milviat; Roberts
Kangighuanit uhiiyaqvik tunmiraq apqutiklu Doris-mut; Madrid Tununngaanilu Madrid Hivuraanilu
havakviit apqutillu itigtarviit; hiniktarviillu milviklu Boston-mi.

Nutaat Aklivaallighimayullu Iklugpaghaliugviit

Qanilrua Madrid hania talvunga Doris Havakvianut, hiquplugtuivingmut, TIA-mullu ihuaqutauyut
hanayunut Havaaghanit atuinnariagaramik iklugpaliugviit Doris-mi, talvuuna akighivaalliutivaktuq
mighivaallighugulu hanavighat. Naunaitkutaq 2-mi ilittughitivaktuq parnaiyaqtauhimayunik nutaat
hanayaghat imaalu/unit aklivaalligtiglugit iklugpaliugait Madrid-Boston Havaangit.

Uyaraktarviit/hiuragtarviit Uyaraghiugvighallu

Hanayauyughat aulahimmaaghutiklu ahiqquiyaiyut Havakviit hannaviinit iklugpaghaliugviillu
hanayauyariagagniat uyaraghiuqvighanit tuapaliaghamik. Havakviit hanatjuhighaanit
ilittughitaaghimayut uyaraghiuqvighanik taapkualu uyaraghiugvighaat amirnailruuqtut. Itiyaaqtumik 5
M-nik uyaraghiugtat uyaraktaaghimayut ihariagiyauniaqtut Havaaghaq 2-mut Havaaghanit hanayunik.

Agyaqgtaqtut Ingilratjutillu

Roberts Kangighua ughughaqtagpangniat tamangnik ughughat, ingilrutighat hunaqutighallu ihariagiyait
Havaaghaq 2-mut Havaaghanit hanayunik aulapkaiyuniklu kihinngughugit ahiittut kitullukiaq irininaqtut
tingmiakkuugtughat.  Tamangnik  havaaghat  aulatillugit, = TMAC-kut  naahuriyut  taimaa
ughughagpangniarahugiyut pingahuiqtuqlutik agyaqtaulutik, pingahuniklu hitamanikluuniit uhiliqvighat
(umiakkut agyaqtautit hunaqutinik, ingilrutinik, hunaqutighainik, hunaqutitatqiktullu) ukiug tamaat
hikuiraangat.
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Naunaitkutaq 2. Nutaat Aklivaallighimayullu Iklugpaghaliugviit

Nayugaat Hanayauyut taapkualu/unit Aklivaallighiyut Havaangit

Roberts » Hanayaghat uhiiyaqvik tunmiraqvighaq hunaqutinut Roberts Kangighuani.
Kangighua « Hanayaghat 20 ML-nik imaqtalingnik tutquumavighainik (taapkuatut hitamat 5 ML qattaqyuit).
« llaaqtuglugu apqutit/itigtarviit uhiiyarvingmut.

Doris-mi « Aklivaallighiyut hiniktarvingnik.
Havakvit « Aklivaallighiyut Doris-mi Hiquplughimayut Kuvvianik (TIA), kingighivaalliglugulu hivuraaniittuq
haputiliughimayuq hanalugulu uataaniittuq haputighaq.
« [|kittumik ahinunngaghimayangit haffumani qagalaagtumi tutquumagqarvik
« Havakhugit malrurnik anurimut nappaghimayumi
» Havakhugit uvani Windy tahiani tunun’ngaa halumayumik imarmik iluanit

Madrid » Inigtigtaghat Madrid Tununngaani uyaraghiuqviit nunap ataani havaangit.

Tununngaa « Aviktughimayukkut ilaagtugpangniaqgtaat qaangani iklugpaliugvighat Madrid Tununngaani
uyaraghiugtut hannavighaat hiqupluiyarningit, uhiiyaqvingmik, taapkuninngalu, hiquplughimayut
kuvviit.

» Havakhugit malrurnik anurimut nappaghimayumi

» Hanayaghat 1,200 tpd-nik hiquplugtuivighamik qulliligivighamik talvani Madrid Tununngaanit.

» Hanayaghat ukiuraaluk apqutighamik hiquplugtaghaniklu tughuagmik Madrid Tununngaanit talvunga
hivuraanut Doris TIA-nganut.

» Hanayaghat ahiqquiyaqvighaq hannavik ahiillu iklugpautit ihariagiyait uyaraghiuqgtut.

» Hanayaghat ahiit iklugpaliugvighat iharianaqtut uyaraghiuqtunut hiquplugtuiyunullu Madrid-mi,
taapkualu ughughat tutquumaviit, hiquplugtaghat tunngaviit, hiquplugtaaghimayut tunngaviit,
imautighaniklu tahiragmik.

» Hanayaghat ahiit iklugpaliugvighat ihariagiyauyut nalvaaghiughimaagtunut.

» Hanayaghaliuqglutik uyaraghiuqvighanik hanayauyughat atugtauyughallu kiluanit uyaraghiugviup.

Madrid « Inigtiglugit Madrid Hivuraanit nunap ataani havaangit.
Hivuraa » Aviktughimayukkut ilaagtugpaalligniagtaat gqaangani iklugpaliugtaghat Madrid Hivuraanit hanavighait
uyaraghiugtut.

» Hanalutik iklugpaliugvighanik ihariagiyainik ihuaqutighait uyaraghiugtut havaktut Madrid Hivuraanit
taapkuninngalu ughughat tutquumaviit, hiquplugtaghat kuvviit, hiquplugtaaghimayut kuvwviit,
imautighaniklu tahiragmik.

« Hanayaghaliuglutik uyaraghiugvighanik hanayauyughat atuqgtauyughallu kiluanit uyaraghiuqviup.

Ukiuraaluk- » Hanayaghat Madrid-Boston-mi AWR atatarutauyumik Madrid-mik Boston-miklu havakviinik,
apqutauyuq iligahiutilugit qurluagtut apqutip haniani.
» Hanayaghaliuglutik uyaraghiugvighanik hanayaghainut AWR-mik.

Boston » Hanayaghat ukiuraaluk-milvighamik Boston-mi.
« Hanayaghat iklugpaghaliugvighamik ihariagiyainik uyaraghiuqvighainut hiquplugtiriyullu havaanginit
Boston-mi taapkualu hanayut nutaanik hiniktarvighanik (300-nik hinikvigaqluni) ihuaqutighallu
havakviit (kuvvignik amirnaiyaiyut, ikulavik, imigtautainik), hiquplugtaghat tunngaviat, qagalaaqtut
tutquumagarvik, hiquplugtaaghimayut tunngaviat, katighuivik, paniumayuniklu halummarvikhaq
tunngavinga unalu munaqtauviat (TMA), uhiiyaqvik, ahigquiyaiviit hannaviit, imautighallu tahiqqat.

» Hanayaghat Boston Havakvianit hiquplugtuivighag.

» Havakhugit malrurnik anurimut nappaghimayumi

« Hanayaghat qulliligivighaq ughughanullu tutquumaviit.

» Hanayaghat kuvvignik imagnik halummaghivingmik anittivighainiklu Aimaukkataaluk Tahianut.

« Ahiit iklugpaghaliugtaghat ihariagiyauyut ihuaqutighat aulapkainigmik uyaraghiugtunik Boston-mi.

Hauvikhait Uyaragtarviuyullu Havaangit

Una pivallianingit havaaraagpaktangillu Havaanut havagviannut uyaraqtarvingillu pivalliayukhat
uyarainnit uuminngalu hiquplugvikhainlu. Una Havaangit tiliughimayut naunaighiivlutik tamainnit
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uyaraqtarvikhait ihuaqutikhangillu nunaup pitquhirinahuaghimalugu. Naahimalugu 5Mt
hautaaghimayumik uyarait atugtakhainit haffumani Havaaghaq 2 Havaangit uyaraqtarvikhagq.

Taryurmiunit Agyaqtuiffaagtut Agyaghiiyullu

Roberts Bay tuniyauhunnguyut ughuryuanit, ingilrutikhangit ihuaqutikhainiglu parnautikhait Havaaghap
uyaraqtarviuyakhait unalu aulattitiyakhangillu parnautikhamaat ilangit tingmiakkut agyaqtauniaqtut.
Tamarmik havaangit, TMAC naahuriyait tuniyauhunnguyut pingahunit ughuryuanut agyaqtuiyut, unalu
pingahuit hitamangiluuniit umiakkut agyaqtaulunit (umiakkut parnautikhait, ihuaqutikhait, nigikhait
himmauhingillu) taryuq angmaruvit.

Havaanguyuq atugpangniaqtut gaffinik atatariiktunik hannavingnit apqutilluanik.
Kayummaagtailivangniallu  aanniqtailiplutik  atuqtakhait aanniaqtailinahuarutikhanut. Havaktit
agyaqtauvangniat saataghimayukkut tingmiakkut Edmonton-mit, Yalunaimit, Qitigmiuniluuniit
nunallaagnit. Tingmiakkut agyagpangniaqtut hunavalungnik havaktit agyaqtautaigut, agyaqtautikkullu.
Nutaaq takitigiyug 2,000 m-nik milvik hanayauniaqtuq Boston havakvianit. Milvik hanayauhimayuq
milviuyaami tingmitjanik taapkuatut Dash-8 taamnalu Boeing 737-200 milviulaaghunilu angitgiyanik
tingmiagnik Hercules C-130-tut. Tajjalu ukiuraaluk milviuvaktumik milvilgit (hikumilu milvingmik)
talvani Doris Havakvianit.

Madrid-Boston-lu Ukiuraaluk Apqutauyuq

Taamna Madrid-Boston Ukiuraaluk Apqutighaq (AWR) nutaanguniaqtuq hanayauyughaq Havaagnguyuq
Havaaghainit. Apqut hanayauhimayuq atauhiinnagmik aghaluutitugvighalik nutgaqvigaghuni taimaa
ahiit qaangiutiyumaaqtut. Agyaqtautit aghaluutit atuqtauvangniat hanayughanik apqutimik
ingilravangniaghugu apqutit agyaqtaghutik hiquplugtaghanik katighugtaniklu Aulapkaqtitaugumik.
Hauvikhautait atuqtakhait uyararnik ganilruaniittut uyaraqqat gaangani.

Uyaraghiuqtut Havauhiit

Taapkua Doris-mi, Madrid-mi, talvanilu Boston-mi uyaraghiugvighat giqumayutugamiinniaqtut ilangilu
gigumaraayuittumit. Taimaalu, Madrid-mi uyaraghiugtaghat ataaniittut tahignit, talvuuna
gigumayutagamiinngittut, kihimi Boston uyaraghiuqvighaat qgiqumayutuganiittuqg. Uyaraghiuqvighat
upaktauvangniat tunmirakkut qulaanit atqaqtaqtunik, agyaqgtautiginahuaghugillu hiquplugtaghanik
hiquplughimayuniklu nunap ataanit. Nunap ataani uyaraghiuqtut gaffiuyunik havauhigagniagtut nunap
ganuriningaigut uyaraghiuqtaghaillu ganuriningaigut.

Hiquplugtaaghimayunik Kuvvigniklu Munaghiyut

Uyaraghiuqtut havauhiinik atughutik ikighaalurauvaktuq hiquplughimayut qaanganunngaqtunik, taimaa
imautiniktailivagaat gaangani, ikighilaarutaupluni gagaqtaqtunik ughuqtuqtuniklu agyaqgtauyughanik
nunap iluani uyaraghiuqvianit. Hiquplugtaaghimayut hauyauniaqtut kiluanut umiktitautinnagu.
Tamangnik uyaraghiuqyviit hiquplugtaaghimayunik kuvvilgit ganitpiaqtuqt uyaraghiuqyviit itigtarviinut.
Hiquplugtaaghimayut uyaqqat Havakvingnit ilitturiyauhimayut ~ amirnaittutiklu acid-mik
qurluaqtuqalaittut.

Hiquplugtaghanik Munaghiyut Qiplighaiyullu

Hamna Havaakhaq, uyararaaluit hiquplugtauniaqtut uvani Madrid Tunun’ngaa, Madrid Hivuraa unalu
Boston  havagviata. Havaariyangit  Doris’ip  hiquplurvingit = havaariyauyuq  aulattittiyuq
atughimmaagqtakhangillu Havaanguyauyuq; una Doris’ip uyaraqtarviuyuq huli
atugtauhimmaarniaghunilu. Una 1,200 tpd hiquplurvikhangit hanayauniaghuni uvani Madrid Tunun’ngaa
unalu 2,400 tpd hauvikharavik hanayauhunnguyuq Boston-mi. Uyaraqtarviuyuq uvani Doris, Madrid

TMAC RESOURCES INC. [xxi



UUKTUUTINGIT AVATILIQINIKKUT AKTUQTAUNIANUT KIUDJUHIQ

Tunun’ngaa, unalu Boston havagviannit; tamaita uyarait hauhimayut uvani Madrid Hivuraanit
agyaqtauhunnguyut akhaluutikkut uvunga Doris hiquplurvingmi uuminngalu Madrid Tunun’ngaa
Hiquplurvikhagq.

Una uyaraqtarvingit uuktuutingit uvani Madrid Tunun’ngaa naahurihimayauyuq havaanut uvanngat
3,200 tpd  avatquumayangit uyaraqtarvingni  amihurningit haffumani  Madrid  Tunun’ngaa
hiquplurvikhami. Amiakkungit uyarait akhaluutikkuurniagtut uvunga Doris uyaraqtarvingmi. Uyarait
giplarikhimayut uvanngat Madrid Tunun’ngaa hiquplurvingmi akhaluutikkuurahuaqtut uvunga Doris’ip
hiquplurvingmi kuulunit ginighialutik. Una Boston uyaraqgtarvingit ihuaghainiaqtangit iluani uvaniluuniit
2023 nguqgtinnagu aulapkaridjarikhiniaghunilu uvani 2024 uyaraqtarviannit. Inikhanut pingahut
ukiunganit, ilainnaa uyaraqtarviuhimayut Boston-mit akhaluutikkuuqtukhat Doris uyaragtarvingmut.
Hamna Boston’ip uyaraqtarviuhimayut havaariyaugumik (2024 mi), tamaita Boston uyarait
uyaraqtarviuniaqtut nunguanit uyarait agyaqtaulutik Doris-mut.

Kuvvikurnik Munaghiyut

Kuvvikuit talvanngat Madrid Tununngaanit hiquplurvingit milukaqtaulutik anittiyauniaqtut Doris-mi TIA-
nganut tughuakkut apqutip haniani. Aulapkaqtitauniaqtuq Doris TIA-ngat tajja angigtauhimayutut.
Kuvviit talvanngat Boston hiqupluqtuivianit paniumalutik kuviyauvangniat Boston-mi.

Imagmik Munaghiyut

Imagmik munaghiyut Doris TIA-nganit maliguattiaqtuq pitquyauhimayunik ataagut taamna Type A
Imagmut Laisiutinit 2AMDOH1323. Imagmik munaghiyut ihuaghainiaqtut taapkuninnga Doris-mi TIA-ngat
kuvviat kuvviulunit gaanganit nunap ataanilu uyaraghiugviup halumailruinik imagnik naamanngittut
pitquyauhimayunit anittinigmut, taapkualu: immat imaukkautivaktut Madrid-mit imautainik tahiragnit;
puktalaagtut kuvviit hiquplugtuiyunit katighuiyuniklu (Doris unalu Madrid Havagviannit). Immagmik
anittilaariamingnik (pitquyauhimayutut talvani Type A Imagmut Laisiutainik) anialattiyauniaqtut
Roberts Kangighuanut anialittiviagut. Katighugtauhimayut kuvviit nunap iluanunngaqgtauniat
hiquplugtaaghimayullu.

Immat atuqgtautaaghimayut imigtaqtauvaktut Doris TIA-nganit atugtaunahuagpaktut
ikighilaarahuaghugu imiqtaqgtait imariktuq Doris Tahianit. Imautait (imiinnarialik) Doris Havakvianut
imigtagtauvangniat huli Windy Tahianit; hanautighait immat imigtaqtauniaqtuq Doris Tahianit. Boston-
mi, imiinnarialik imautit hanautighaillu imiqtagtauvangniat Aimaukattaaluk Tahianit; kuvviit immat,
uyaraghiugvingnillu hiqupluutit imaq, atuqtautgingniaqtut, amignaiyaqtauhimayullu kuvviit immat
anittitauniaqtut Aimaukattaaluk Tahianut anittivikkut tughuakkut. Halummaqtauhimayut imiinnarialik
immat Boston-mi anittiyauniaqtut nunainnagmut uvungaluuniit Aimaokatalik Tahia.

Kuvvignik Munaghiyut

Amignaittut kuvviit aviktugtauniaqtut ikulattiyaulutik ikulattivingmit, iqgakuqtaulutik uumanilunniit
kuvvigmut, angmaumayumik ikulattivingmi. Iqqgakuit hannavingnit Madrid-mi aghaluutikkut
agyaqtauniaqtut Doris-mut ilaliutilugit Doris iggakuinik hanagiyauyughat iggakuqtauyughallu. Nutaaq
ikulattivighaq kuvvighaglu hanayauniagtut Boston-mi.

Ingilrutighalingmik aulattiagtumik Boston-mi hiniktaqvighaanit iligahiutiniaqtut anait kuvvianik
imagniklu  halumailrunik  halummaghivingmik. Anittivangniat halummagqgtighimayunik imagmik
nunainnagmut talvungaluuniit Aimaukattaaluk Tahianut ahiillu havakviit kuvviinit. Unguvaghimayangit
amiriyauhimayut iggakuut manirarmi iluaniluuniit Aimaokatalik Tahirmi uumaniluuniit aahiit
kuvvirningit. Kuvviit katighughimayut ughugpaluit ikulattiyauniaqtut agyaqtaulutikluuniit nunap
ataanut kiluanut. Hiniktarvigalaittut Madrid Tununngaani Hivuraanilu havakviinit; gqirnariktuq
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girnalukaqtuglu kuvviit katitigtaulutik (katitirutikkut) agyaqtaulutik iggakuqtauyughat Doris
Havakvianit kuvvignik amirnaiyaqvingmit.

Quilliit, Tutquumaviit, Ahiillu Ikayuutit

Qulligtuutighait ihariagiyut Havaanguyumi (uyaraghiuqvik, hiquplugtuivik, havakvingnilu hannaviit)
amigaignighakkut hanavangniat 85,000 MWh/ukiumit. Tajja Doris-mi qulliligiviat hakugiktug naamayuq
aulapkaiyaami Doris havakvianit. Qulliligivighamik aullaqtittiniat Madrid Tununngaanit (pingahut 1.2
MW qulliligiviit) Boston-milu (8-nguyut 1.2-MW qulliligiviit 725-KW tukligaghutik qulliliqutimik). Qulliit
ihariagiyauyut Madrid Hivuraanit aulapkaqtitauniat ingniqutikkut (malruk 725-KW ingniqutinik atauhiqglu
350-KW tukliriplugu). Qulliit alruyait atatayut tamangnut havakvingnut taimaa ihuaqutauyuq
qulligaqgtittugit imaalu anurimit tukhiutigiyauyuq ihivriughiyut tuklighaallu ughuqyuakkut
aulapkagtitauyunut havakvingmi tamaat.

Ughughat agyaqtauniaqtut Roberts Kangighuani tutquumalutik gattaqyuit tunngavianit Roberts
Kangighuani (45 ML tamatkiumayut), tutquumayagaqlutiklu talvani Doris-mi ughughait gattaqyuingnit
(7.5 ML) nutaaniklu ughughanik tutquumavighanik Madrid Tununngaanit (4.5 ML) Boston-milu (74.5 ML).
Ughughanik agyaqtautit aghaluutit ughughanik agyaqtagpangniat Roberts Kangighuanut ahinullu
havakvingnut. Qagaqtautit tutquumaniaqtut puughainit; puughait tajja tutquumayut talvani Doris
Havakvianit ahinilu ajjikkiitgiyallu tutquumavighait hanayauniaqtut Boston Havakvianit. Amignaqtut
hunavaluit (avughaniklu) agyaqgtagpangniat, hanagiyaulutik tutquumalutiklu malighugit
pitquyauhimayut Agyaqtaqtut Amignaqtunik Maligainik; avughait tutquumaviit Doris Havakvianiittut
unalu Boston Havakvianillu. Amignaqtut kuvviit ahivaqgtitauniat havakvingnit angigtauyughat
iggakugtautinnagit.

Kapihiliktuumi  Havaaghat itigtarviqattianngittuq inuilruugami. Tamangnik inuit itigtaqtut
aniagattaqtullu havakvingnik paqitauvaktut angiqtauvaghutiklu ighuraqtinnagit tingmiagmut,
ilittughitiyauniaghutik ~ havakviup  maligaliughimayainik  havauhighainiklu.  Imiqluktuqalaittuq
huniglungniklu havakvingnit. Havaktiit ayuighaqtitauniat ilittughinigmik kiuhinigmullu ikulayunik,
anittinigmullu havauhignik irininaqtugaqqgat aulapkaqtitauniat. Irininaqtunik annaktit ilihaqtitauniat
ingilrutigaglutik hanagiyaami irininaqtunik.

Avatiliginigmut Munaghiyut

TMAC-kut Avatiliginigmut Munautait (EMS) havauhitqiktuq ihuaqtunik aullaqgtittinigmut Avatiliginigmut
Munautainik  (EMP). Naunaitkutanit EMP-nit iligahiutihimayut gqaffinik inuuhigattiarnigmut-
manighiurnigmit munaqtaghat parnaiyautainik nutaannguqtiqtauyughat iharianaqgat. = TMAC-kut
inighiyumattiagtut  avatiliginigmut = munaghitjutinik ilitturinnaghuni  tamangnik  havakvingnit
nanminignit. Tamatkiumayumi, EMS taamnalu ilauyut EMP ilittughitiuvaktut TMAC-kunnut
munaqtaghainik, qauyihaqtaghainik, naunaighitiyaamilu havauhignit ihuaghautainut munattiariami
amignarahugquuqtut ihuaghaghugillu inuuhigattiarnigmut-manighiurnigmit ikayuutit.

Kitutkiaq EMP atuqgtauliqtut kitunut havaaghanut hanayunit Kapihiliktuumi Uyaraghiuqvighaanik, TMAC-
kullu aallanngugtighiyunik naahurinnaittuq parnaiyautainut aularaaqtillugu Uyaraghiuqvik. Kihimi,
parnaiyautait nutaannguqtiqtauniat kiutjutighat aallanngugtigtanut maligaghaliugtainut
naunaighitinigmullu  pitquyauhimayunik, aallanngugtaqtumik  havakvigaghutik, = munaghiyullu
naunaitkutanik (taapkuatut ihuagnighakkut munaghiyut) ihivriugtaghaniklu Madrid-Boston Havaangit
NIRB-kut NWB-kullu havauhiigut.
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Umiktigvighaat Utiqgtittiyullu llitqguhianut

Tamatkiumanuaghugu Kapihiliktuumi Havakviat atugtauvangniat Hanatillugit Aulapkagtitailirumiklu
Havakvingnik. Kihimi, ayugnaitpat, nunat ihariagiyauhuiqtut Havakvingnit havaaghainut kayumiittukkut
utiqtitauvangniat.

Una Umiktigvighaat Utiqgtittiyullu Ilitquhianut parnaiyagtauhimayakhat ilittughitiuningillu pingahunik
umiktirinigmut atuqtaulaanik:

o Hivikittumik-umiktittilaaqtut uyaraghiugvingmik havaaghat nutqaqgtitauhimagumik ikinighamik
atauhigmik (1) ukiumik. Havaaghat Munaqtauniaqtughat, taapkualu ingilrutait hannaviillu
aulapkagtitauvaktut havakviinnarialaqgipluni, atughutiklu ihuaqtunik avatinut ihuilutinut
ihuaghautighainik.

o Hivituyumik-umiktittihimagumik uyaraghiugvingmik havaaghat nutqaqgtitauhimagumik
(Munaqtauhimagumik) avatquttugu atauhiq (1) ukiuq (taapkuatut manighiugpallaanngitkumik).
Taimainniqgat, TMAC-kut havakviinik amignaittumik munaqtitauniarait; tamangnik hannaviit
ingilrutillu ingilralaaligihuigtauvaktut ukiumullu parnaiyaqtauplutik, amignaqtullu kuvviit
gagaqtautillu ahivaqtitauvaktut havakvingnit. Ihariagiyauyut havaktiit (avatiligiyillu havaktiit)
havakvingnik amighivangniat munaghivangniallu. Hivituyumik Munaghitjutinik Parnaiyautinik
tunihiyughat, aullagtittilutik uyaraghiugvingnik aallannguqtugaqgat.

o Uyaraghiugvingnik umiktiriniagqata umiktitauhimayughaq uyaraghiuqvik utiqtittilutik nunanik
ilitquhianut titiraghimayutut Havaaghaq 2-mi Uyaraghiuqvingnik Umiktiriyut Utigtiriyullu
Ilitquhianut Parnaiyautainit. Iligahiutihimayut ahivaiyut iklugpangnik hannaviliughimayullu.
Doris-mi Boston-milu kuvviit parnaiyaqtauniaqtut umiktauyaami, utigtiriyut munaghiyullu
havauhiit atuglutik taimaa avatinut amignaittaami. Boston-mi milviat taamnalu Madrid-Boston-
lu apqutaat aulalaittug giqumayutuganik amirnaiyautighaat, kihimi taapkua takunnaqtut
naunaitkutat (taapkuatut napaaqtulgit naunaitkutat) imagmiklu munaghiyut tunngavighait
(taapkuatut qurluqviit, tughutjat, tunmiraillu) ahivaqtauniat.

Havakvingnik umiktittinahuat kingulligpaami utiqtittinahuaghugu Havakviup havakvigaluangit
ilitquhianut  ihuaqtukkut, ayugnaitpallu, nauyumik  uumayugarnigmiklu atauttikkuuqtut
inuuhigattiarnigmut inuillu hulilukaaqviit. TMAC-kut umiktirinigmut havauhiigut, inirumayainut
naunaitkutighallu titiraqtauhimayut hapkua inirumayainut hivunighami atuqtittiyaami nunanik
hivikinaarahuagpagait ihuaqtukkullu ayugnaitpat. Umiktaaghimayunit munaghivangniat havakvingnit
ihuariyaukpat umiktitauyut utigtittigumiklu ilitquhiinut atannguyanit tamangnitlu ilauyunit.

UNNIQTUIYUT KATIMAPKAIYULLU

Inungnik Unniqtuiyut Katimapkaiyullu

TMAC -kut ilittughitiyumainnaqtut inungnik katimagatigiyumainnaghugillu. Inungnik naunaighitiyut
tuhaqgviuyullu inigtauhimayut Havaaghangit qaffiuyukkut, nunallaagmiuniklu katimapkaiplutik
atauhiutiplutiklu  katimagatigivaghugit haamlatkut, KIA-kut NTI-kullu, ahiillu katimaqatigiit,
anngutighakkullu katimagatigihimayait inignirit nunallaagmiut niqgighaghiuqtillu. Ilittughitighat
inungnut titiraghimayut ayugnaittukkut, uqauhikkut ayugnaittukkut hailiyauhimayut
numiktigtauhimaplutik Inuktitut Inuinnaqtullu. Havaaghangit katimapkaiyughat uplumimut, Qitigmiut
inuit  qauhimayatugainik ilittughitivaktut  apighuutiniklu  ihumaaluutiniklu ilittughitiplutiklu
Havaaghangit mighaagut.
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Kavamallu Katimaqatigivagait

TMAC-kut  kavamallu  katimagatiginahuagpagait = ihumagilluaghugit  nutaat  katimagatigiit
ilittughitiyumaplugit ilitturinnaqtunik naunaitkutanik Havaaghaq 2 mighaagut. Havakvighait
inigtauhimayullu tuhaqtitaunginnaqtut ihivriughiyinit taimaa ihuaqtukkut parnaiyaiyaami havaaghainik
naamayumiklu parnaihimayaami ilauyunut avatiligiyunut havaktunut. Tamangnik Havaaghanut-
titiraghimayut kavamatkut havakviinut aajjikkutaliugpaktut tuniyauplutik NIRB-kunnut taimaa
ilitturinnagniat inungnut.

September  2016-mi,  TMAC-kut ilauquihimayut  kivgaqtinik  KIA-kunnit  kavamatuganillu
aviktughimayumilu ihivriughiyinik pulaaquplugit Kapihiliktuumi Havakviinik (taapkualu tajja
iklugpautainik Madrid-Boston havakvingnik).

Ilitquhiit Qauhimayatuqait

Ilitquhiit Qauhimayatuqait (TK) uqauhiuyuq ilittughitiuvaktuq tiguhinigmik qauhimayatuganik Inungnit
gauhimattiaramik nunanik anngutighaniklu, Nunaqyuam pitquhiit, ganuqlu naatkutigiiktittaami
ihumaaluutainniq inuuhiqattiarniqlu. TK-nik qauyihaiyut ilittughititgiktut qauhiyautiliugtunut
ilitturinigmiklu  ingilratjuhiinik ~ anguniaqtut,  nigighaghiuqtut, igalughiugtut,  nayugainut,
aullaaqtaqtunullu  nunainnagmi. Ilitturinnaqtuniklu naunaighitilaaqtut nunallaagni nautjuhiinik,
inuuhigattiarnigmut-manighiurnigmit pitquhiinik hannavingniklu, anigniqattiarniq, ihuagnighakkut,
ahinullu ihumaaluutauyunut.

TMAC-kut ihumagihimayait TK Havaaghangit (VEC) taapkualu Anniriyauyut Inuuhiqattiarnigmut-
Manighiurnigmit Avighimaniit (VSEC), titiraghutiklu ihuaghautighanik munaqtillu parnaiyautainik.
Qauhimayatuganik TK-nik katitirihimayut Havaaghanut talvanngat Naonaiyaotit Ilitquhignik
Qauhimayatuganik  (NTKP) naunaitkutainut. NTKP tunngaviuyuq titiraghimayunik nunanullu
naunaitkutagaghuni Inuit Qauhimayatuqaitut uataanigpiani Qitigmiut. Havaaghaq
inituglimiinnahugiyaungmat Inungnit, ilitturinnaqtutut amihunit katimavilgit ingilravigaghutiklu
ilittughitihimayutut RSA-nit. Amigainnamigaaq nunamiutat, imaringmiutat, taryumiutallu anngutighat
naniyauhimayuktut talvani aviktughimayumi nigighaqtauvaghutik Inungnit.

Naunaighimayughaq, TK (ahiillu timiit Inuit Qauhimayatugainut ilihimayauyuq taimaa Inuit
Qaujimajatugangit, imaaluuniit 1Q) naunaighitihimayut anngutighat qauyihautainik hivullignik tajjalu
ingilratjuhiinik anngutighat ihuaghautighait kuinginnautaulaaqtuniklu ingilraviinut anngutit. Hapkua
ihumagilluaghugit katimapkaihimayut ilihaqgtittiplugit nunallaagmiut unipkaaghugillu ahiit Havaaghanit
iklugpaghaliuqviit  taapkuatut aqputighat hanayaulaaqtut aulapkagtitaulaaghutik qanukiaq
amirnaittukkut anngutighanut.

AVTIKHANUT ILITTURVIKHAAT

Nunaum llitturvikhaat

Hamna hilaum mikhaagut iluani Kapihiliktuum Havaangit nunaa kigligagtunit. Mikiyumik hilaluktumi
nuvuyani, niklaumaningillu gigumainnaghunilu ukiuraalungmi, aktuumivakhunilu gaangiutivagaat 20 nit
arvaligpakhuni naittumik ikaarningit auyami. Auyami qauyainnaramik, taarniq, taaghivyakhunilu,
gaayurnagpiaghunilu ukiumi.

Inuit ilittughimayangit aallanngugpallialirami hilaum uunnarningit ingilravingit (unipkaaligtauvakhuni
uvani  Naonaiyaotit Inuit Qauyimayangit Havaangit unipkaarutaanit), tautukhimavagaallu
ikayuutauvagaat pitquhitugangit hilaun aallannguqtirningagut naunaiyaghimayait kititighimavagaat
gangaraalunnguqtumi. Kangighivlugillu atuligtauyumi ukpiriyauhimayut puqtuhivallialirami
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niklaumaningit hilaluktumi nuvuyangit, taimaa aktuumilaagtangit nunaup puvitquumanngit aputillu
hilingningit.

Anurium ganurilinganingit iluani Kapihiliktuum Havaangit nunaani ahinilu humiliqaak iluani Nunavunmi
naammagiyauvagaat, itqughimavagaat ikittumik qaffiuningit anurium hulamaittuni inugiangnirmut
amihuuningit. Hilataani Kapihiliktuum Havaangit nunaani, anurium puyut anianiit atuqtauvangmangaat
ughuryuaqtuqtunut  uunaqutikhanut, akhaluutinit, sikiituuniglu, nunakkuurutingillu qgayainillu.
Kuingingurningit ikittuugaluit.

Una Havaakhangit nayugaat uvani Kaniitian Nunangani, angiyaaqtumi nunaganirmi ittuni
utuqgaryualingnit ukualingmik uyarait halighimayauyut hirmik auktuyuittumik. Qakihimayut gaiqtumi
uyaralingnit  ittut. Hiuralingnit hiamihimayut hamanngat hirmik auktuyuittumi kuukkaillu
kititigtauvaktut takiyaaqtumik, piringayut quglungniit ilitturviuvaktut gimiaryuit. Una Madrid-Boston
Havaangit iluani huli nunaup puvitquumannga nunaani uataanit Nunavunmi, nunaup augattarninga
marlungit uyaraillu giqumainnaghutik ukiuraalungmi.

Nunaup Ilitquhiita Ilitturvikhaat

Hamna uyarait uyaralingnit, imait imnaillu takukhauyuittuni nunami, napaaqtuillu auyami atungauyait
amigaitpaktut unalu hivituvallaaqgtuq maniraat haffumani Havaangit nunaani. Napaaqtuit naittuugaluit
mikiyut avaalaqgiat, hungayaaqtut nauttiat, iviillu girnariktut gakuqtait avaalagiat takukhauvaktut
maniraani. Iviit kiniupayuillu takukhauvaktut naittumi kiniupanirmi maniraanit. Avatquttumik 870 nit
atungauyait angikliktigpaktut ilunai Havaangit nunaani, uuminngalu nauviniit aqyuit, tingauyait,
aqayaillu nauhivaktut.

Nunamiuttait niryutit iluanu nunangani ilaliutivagaat ahiarmiuttait tuktut (uumani Dolphin/Union,
unalu Beverly amihuaryuit), umingmait, akhait, qalviit, qirnarivyaktut amaruit, uuminngallu
nigighiuyuktut, imarmiuttait tingmiat, nunamilu ivayuktunut tingmidjait. Tuktut tuktuhiuyuktunullu
Inuit ilitquhiutigivagaat, pitquhirivagaat, hulidjutauvaktut, unalu ilaruhiirutaunikkullu
ihumagiyaulluagpagaat Inuinnainut aahiillu Nunavunmiugqatigiit.

Hitamauyut uumayuit aadjikkiinginnit imnarmiuttait ivayuktut nigikhaghiuyuktunut (kilgaviit,
Kilgaviaryuit, Kilgavikpait, qupanuagpaillu) pingahuit nunami ivayuktut nigikhagiuyuktunut (ukpiit,
naittumik hiutilgit ukpiit, unalu iharuligyuat tingmiaqpait) nayuligpagaat nunami iluani. Imarmiuttait
tingmiat uumayuit uvani llangani 2 Havaangit nayugaanit ilagiyangit tingmiat, qugyuit, amihuuyut
tingmiat, nauyait, imitqutailat, hitamanit ulluut, tatilgaillu.

Tamatkiumayangillu fuatiinnit igalut naniyauvaktut iluani tattiit, tahirait, kuukkainillu uvani Havaangit
nayugaanit. Tautungnaghutik hapkuat igalunnuit, uuminngalu tahirmiuttait ihuuq, Igalukpiit, Igaluit,
kanayuit, kapihilit, nataarnait, uugait, aahiillu Iqaluit. Tahapkuat hitauyut uumayuit naniyauvaktut
kuukkam taunani kurluaghimayuq Roberts Bay mut.

Imarmiuttait Iqaluit uumayuit ilagiyangit Uugait, Iqalunnuit, Nataarnait, Kanayuit, Iqalukpiit Uugaillu.
Nattiit ilaani takukhauligpaktut iluani Roberts Bay mi.

Inuup llitturvikhaat

Inuup ikayuutingillu ganurilinganingit Nunavunmi arlingnaqtut iluani Kanatami aallanngugpalliavlunilu
gangaraalungmi kinguani 50 ukiunganit. Uvani kinguani 1950 mi uvanilu hivuani 1960 mittaug, amihut
inuit nuutpalliavlutik aullaaghimalraarivlutik nunagqatigiilighutiktaug nunalingnit. Tahapkuat amiit
akikittuulighutik katakpalliavlutik taimaa huliyungnaigpiaghutik Inuinnainnut, hamnalu paablilaat
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ATANGUYAT ONIPKANGIT

piliriakhait  hivunigilighugillu 1947 mi taimaa ilitturviuvlunilu inungnut parnautikhainit
nuutpallialighutik ahinut nunanut. Hivunngani, katimaliraangat Inuit auyami ilaruhiiguuqatigiivlutik,
nunaqatigiigutauvlutik katittiraangat inugiakhivakhuni Inuinnait aallatgiit ilagatigiinngunngittunilu.

Ingilravalighutik maniliurahuarnikkut ayughautauligpagaallu inuuhirmingnut iluani Inuit pitquhiitigut.
Anguniaqtit, hivuligtiuvagaarivlutik, havaliinnagpaktut, aallatgiiknit havaanit. Ihumagiyaulluarniq
ilagivalliavluni humiligaak kiinauyaq niuvilaaqtumik. Nunalingnit, ikayuutininiq aadjigiinngittunilu,
iglumiuqatigiit ikayuruighimmaaghutik taimaa. Aulattitiningit inutugait aallannguqtigpallialighunilu
kavamait pivallialighutik. Ihuagyuummiqgtauvlutik aanniaqtailinikhainnut kavamatkuttauq
akiligtuivaliramik talvangaani nutaqqiuqgpallaalighunilu.

Kiuvallialighutik inuuhirnikkut ikayuutikhangillu qanurilinganingit ‘utugqauvallaangittutik’ unalu
‘nutaangunngittuuvlutiktauq’, kihimi akuvalliavlutik aulapkaivlugillu Inuinnait gimilrugtakhangillu
ilitquhiriyangit hamna aallannguqtigpallaarningit inuuhirmingnit, avatikhaliughutik iluani haffumani
tukhiutaaghimaningit Havaangit pivalliayakhaat ikayuutikhanlu qganuq aallanngugpalliavlutik
inuuhirmingnit maniliurahuarnikkut aallanngugtigtauhimayut. Qitirmiut nunaliit huli tautuktuuyaqtait
akihautingit inuuhirminut havaatikhangillu, havayuittunit pugtuhivallaaramik,
ilittuttiaghimalruunnginnamik, inuuhirminillu aanniagtailinahuaqpakhutiktauq taimaitpakkamik.

Nunavut tadja qauyihagpallaagtaugamik nunguyuittukkut, gqiplariktumik, kuulunit havigainillu,
havigayait, agyakhait, pinniqgtumik uyaraillu. lluani Qitirmiut nunangani TMAC’iup Doris uyaraqtarvingat
tadja ingilratuanguuyauyuq uyaraqgtarviutuanguyauvluni, kihimi pingahunit qauyiharluarvigiyauyuq
havaariyakhautauyut unalu 14 nit havaariyauyut uyaraqtarviutauyut havaariyauyut.

Nunaqatigiiktunit havaariyauyunillu nunanit atuqgtaunikhainnut nunangani. Havaariyauhimayut nunanit
atugtaunikhainnut  ikittuuvluni, ilagiyauyut pulaariagtugtut angunahuaqtunit, anguniagtunut
amighaiyangit, igalukhiugtunut angunahuaqgtunut, pulaaqtaqtunullu (uuminngatut, pihuuyaqtut,
manirarmi  qunniariaqtuqtut, hulilukkaaqtunit unalu umiaryuakkut pulaagtaqtut). Atauhiq
manirarmiuttauligpaktut (pihuuyarnikkut, manirarmi qunniariaqtuqtut, piksaliugtunullu). Anguniaqtut
angunahuaqtunullu umingmakhiuligpaktut, tuktuhiuligpaktut, amarughiuligpaktut
galvikhiuligpakhutiktaug. Nunanit atuqgtaunikhainut ilagivagaat anguniaqtunut, naniriagtugtunut,
igalukhiugtunut,  upinngiivakhutiktauq aullaaqtunullu.  Anguniaqtut  inmikkut atuligpagaat
nigikhaghiuligpagaallu avvautilighugillu tamainnut nunalingnit.

HAVAATIGUT ILAUHIMANINGIT UNALU ATULIQTAUYUNUT

Ihumagiyauyut llanganit

Ihumagiyaulluagpagaat Avatiqgatigiingniit llanganit (VECt) unalu lhumagiyauyunit Inungnut-ikayuutikhangit
llangani (VSECt) ittut, ihumagiyaulluagtut, tahapkuat ilanganit haffumani ilitquhingit inungnullu
avatimiuttait  ihumagiyauvagaat = qauyihaqtauvlutik, avatiqatigiingmiuttait, = maniliuahuarnikkut,
inuuhirnikkut, pitquhirnikkut pitquhitugarnikkut ihumagiyaulluagpagaat. lhumagiyauvaktut ilangani
haffumani Ilangani 2 Havaangit hivunigiyauvakhutik ukunanngat piliriakhait  kitunuliqaak
katimadjutigiyakhaat, maliguarutingillu ilagiyait, gimilrurningit haffumani pitquhiriyangit qauyimaningit,
kiudjutikhangillu ilagiyauyut iluani NIRB iup EIS maligautainit; atuqtakhait VECt wunalu VSECt
ihumagiyauvltuik tukiliutamingnit ihumagiyaulluagtangit ilaliutikhangit uumani Madrid-Boston Havaangit.

Hamna ilitturvikhangit, TMAC naunaiyaghimayangit tahapkuat VECt, VSECt aahiillu Naunaiyaiviniit
haffumani Havaangit. lhumagiyaulluaqtangit ilangani ilagiyauvlutik nunapta anirniqautit ikiariit,
nunamiuttait, halumayut imait, imarmiuttait unalu inungnut avatikhangit, titiragtaaghimayut ataanit
inikhangit.
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UUKTUUTINGIT AVATILIQINIKKUT AKTUQTAUNIANUT KIUDJUHIQ

Nunapta
Anirnigautiit Nunamiuttait Halumayut Imait Taryurmiuttat
Ikiariit Avatimiunit Avatimiunit Avatimiunit Avatimiunit Inungnut Avatimiunit
 Hilaluvyangningit  « Nauhimayut » Qulaangani e Imaup « Initurlingit Initurliminiit
Hialup « Nunaup Imaup Nakuunginningit . Maniliurahuarnikkut
Qanurilinganingit llitquhinginnit Amihuuningit « Hiurait Pivallianingit
» Kuinginningit o Tuktu  Imaup Nakuunginngingit ~+ Nanminilingnit
Hayungningalu . Akhait Amihuuningit « lqalut Inikhautingit
« Umingmait . Hiurait o Nayugpaktangit « Havaanit
- Mitqulgit Am1h'uumng1t ° Iqaluit" ; « lliharningit Ilihautikhait
« Nigikhaghiuyuktut ’ Il\?:\:lljg:paktangit Nurllalnngll.lu . Ingilrayunit,. Iglul'(hait. '
« Imarmiuttait ' * lqalukpit Iglugpaqarvikhaliurutikhait
R * lqaluit = Uugait Ikayuutikhait
. Qulvahiktumik Nunaliingillu + Nattiit + Nunaliit Aanniagtaitinikkut
Ivayunit = Iqalukpit o Taryurmiuttait Inuuhiutiniit
Tingmidjat = lhuuq Tingmiat - Havaktunut Apqutikhait
= |qaluit Ikayuutikhangillu
u H]uyuktut/ Aturvikhait
Kapihiliit « Pitquhiriyangit Hulidjuhiit
Qauyimayangillu
« Inuit Aanniagtailinikkut
Avatikhanullu

Ingattaghittailinahuarnikku
t lhivriurningit

Nunapta Anirnigautiit Ikiariit Avatikhangillu

Una Havaaghanut hulidjuhiit uuminnganit akhaluutinut atugpagait unalu uunaqutikhamaat
aturvikhangit taimaa anurinut puyunit anianingit, aktughimalaaqtauyut uuminngat anurium
ganurilinganingit. Kihiani, hamna Havaangit ungahiktumiittuni nunalingnit, ihumagiyakhaganngittuni
kinaligaak nunaqgatigiingmiuttait iluaniinniarumik aktugtaunianut nayugaanit qangaraalungmi.

Una Havaakhanut unguvaiyarahuaqgtangit puyum anialailaqutaangit tamainnut inuudjutaanit
uunaqutingnut aturvikhaat akhaluutim aturvikhaangalu aahiittaug hulidjuhiit (uuminngatut,
ikulahimayangit  iqgakuut aturvikhangillu  gagalaagtumit).  Tahapkuat puyum anianingit
anianginnagpangniaqtut Havaktaugumik Aulavikhanullu ilanganit havaligtaugumik kihiani. Hamna
kangighidjuhingit haffumani puyum anialailaqutingit aadjigiinngittuni aahiit uyaraqgtarviuyut havaangit
Nunavunmi  Nunatsiamilu, kihimi ikittumik ilagiinnautaa nunaryuarmi nunallaangit puyum
anialailaqutaanit ihivriurningit.

Nunamiuttait Avtimiuttait

Havaariyauyukhat haffumani Havaakhanut ilaliutait ilagiyauniagtangit tutgighimalugit nunahimayuit.
TMAC tiliugtauhimayait Havaangit aktugtailinahuarianlik gayangnaqtumik nunanganit,
hapumminahuarlugillu gayangnaqtut nayugpauhingit pigiarumik, nailinahuarlugillu ihiit Ilangani 2
hulidjuhiit unguvaiyaghimayauyut nauhimayut inuuhingit. Uvani umingnialirumiuk TMAC utirminiaraat
iningit hamna nauhimayut utiffaariagaghutik inmikkut.

Una Dolphin unalu Union (Qikigtaq) tuktut amihuaryuit ingilravaktut ikaagpakhutik taryum hikuani

Kiillinirmit Ahiarmut upinngaami ukiakhamilu. Taryukkut agyaghiivaktut agyagattaghimayukhaq imaq
angmaumalirumi ilagiyaulaittunilu amihuaryuit.
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Naunaipkut 3. Naitumik Ugauhig Hilamik Nunamilu Avatauyut Kiguagut Aktugniginik

Qanuraaluq
Ugautauyuq VEC-guyut Aktugnirilaagtait Ihuaghautikhat Kiguagut Aktugnigit Aktugniga

Ilitquhiita nunat Ilitquhiita Aallanngughimayut « llaita haffumani TIA nit imanngughimayut Aallanngughimayut
ganurinigini Anurium Anurium Nakuungninga nailiniaramiuk ihiit puyurnianut Anurium Nakuungninga
Nakuungninga « Illiriyaugumik amigaittumik pugtuhimaningit
nailinahuarlugit Nunamiut anurium hururningit
« Apqutit iglugpaqgarvikhaiugtut ihuaghiyumik
nailinahuarlugit agyaqtuiyut agyaghiiyullu
ungahiktumi
« Havaktiit ilihautikhait ilitturvikhangillu
piliriakhanut amighaiyangit unalu anuriup
anihimayut
« Hiamittailivikhangit nailinahuarnigut ikulahimayut
hururningit
« Hiamittailivikhangit atughimayangit
ingilrutikhanut, aturnaqtumi
» Aulattititihimattiagtumik ughuryuangit ihiit
anihimayut nailinahuaghugit, aturnaqtuq
« Nakuuyumik ingilrutikhait ihuaghihimayangit
ihuagyuummiqtailinahuaqtangit
« |hiit anipkaqtailiyangit aturnaqtuq apqutinut,
iliuraihimayut, una TIA unalu TMA piyumayaukpat
» Apqutit kayumangningit 50 km/ikaarningit
« |lingningit iliuraihimayut illiriyangillu
havagluarningit ihiit amiriyangit, piyumayaukpat
« lhuaghilaagtunit amighainikhainut uumanit
anurium nakuungningit amiriyangit
« Iliuraghimayangit uuktuutingit unalu
unipkaariyakhait, aturnaqtumik
lhuaghigaagtakhait ihiit unalu qulaaniittunit ilaurutiit
amighaivangniaqtangit unniutiyakhangillu

Nipaagniga » Aktugniga Inuknik « Ingutaaqtut piqutit ihuaqtunik hupuuktautigajavut « Aktugniga Inuknik Ihumagiyaugituq
Hayuknigalu n}'pilfuukhitiju.tiniklu maliktakhait ingpiuningit . Aktugniga Umayunik (takulugu
kiugiagaqgat ihuaqutikhanut parnautikhait; Nunami
* Atuqlugit giyuqutit haffumani uyararnut Umayunik VEC-
piliriakhait (ilaliutigilugulu hiquplughit) pauvait, guyut)
anurim hiamittailivikhangit hulidjuhiit. Havaangit

« Aktugniga Umayunik




Ugautauyuq

VEC-guyut Aktugnirilaagtait

Ihuaghautikhat Kiguagut Aktugnigit

Qanuraaluq
Aktugniga

ilaliutilugu aktughimayakhait uumani STC30
uuktuutainit, unalu Boston Pauvaqgarvingit
ilaliutiyakhait aktughimalugillu uumani STC30
uuktuutingit.

Uyarait hiquplurvikhangit unalu havaangit havaktut
iluani nailinahuaghimalugit kuinginningit

Una Boston Pauvagarvingit nutqarutaat
ilaliutihimalaaqtut kuinginnaiqutikhaq
ikulattailinahuarlugit kuinginningit
hiamittailivikhat

Akyaqviuyut apqutit atugitaagani naunaiyautit,
ayugnaitpat, ugahikpalaagitaagani aulaaqviuyuq
nipaaqpalaagitaagani

Ingutaaqgtut ingniqutit hanguyut iluani
kayumiittuutigut

Nautiat
Ajikutagagitulu
nunat
ganurinigini

Nautiat » Ahiunigit Nautiat

» Aalagugnigit Nautiat

Mikinighaulutik inigiyait iglugpait » Ahiunigit Nautiat
Ahiaguugvigilugit ihumaaluknaqtut nunat nautialu

takukhaugatagitut Havaaq ihuaqgtaqtilugu

Aktugpalaagilugit nautiat, nunap giqumaniga

nunalu hilataani Havaam inigiyainit

Puyuugtitivalaagilutik - puyuuriipkutit apqutini Nahuriyaugitut
Kayumaagpalaagilutik puyuugpalaagitaagani

apqutit

Akhalutituqviulutik iglugpagaqvikmi apqutaini

uyaraqtaqviuvlu inigiyaini hikumilu apqutini

Nunainaq nugutpaliagitaagani (ila hituagniga)

inighimalugu atuliglugulu hituariipkutikhaq

Utigtifaarmilugit aturuiqtut kahaktauhimayut

nunat ayugnaitpat

Amirilugit imariknikhait kuuktitaagani aturiagaqtut

pivagiagani

Ilhuaqtut hauhijutit nunam giqumaniga

aulagitaagani

Ihumagiyaugituq




Ugautauyuq

VEC-guyut

Aktugnirilaagtait

Ihuaghautikhat

Kiguagut Aktugnigit

Qanuraaluq
Aktugniga

Naunaitut nunat
ganurinigit

Ahiunigit naunaitut
nunat ganurinigit

Aalaguqtignigit ikitut
nunat ganurinigit

Qaniklitailugit ikitut ahiurlaanuit nunat ikitulu
nautiat Havaaq ihuakhaqtautilugu

Aktugpalaagilugit nautiat, nunap giqumaniga
nunainailu ahiani Havaap inigiyaani
Puyuukpalaaqtaililugu - immagtirutinik apqutini
atuqlutik

Kayumaaqgpalaagilutik puyuuqpalaagitaagani
Akhalutituqviulutik iglugpagaqvikmi apqutaini
uyaraqgtaqviuvlu inigiyaini hikumilu apqutini
Nunainaq nugutpaliagitaagani (ila hituagniga)
inighimalugu atuliglugulu hituariipkutikhaq
Utigtifaarmilugit aturuigtut kahaktauhimayut
nunat ayugnaitpat

Amirilugit imariknikhait kuuktitaagani aturiagaqtut
pivagiagani

Ilhuaqtut hauhijutit nunam giqumaniga
aulagitaagani

e Ahiunigit ikitut nunat

ganurinigit

Nahuriyaugitut

Ihumagiyaugituq

Nunami Umayut
Nunagiyailu

Dolphin-mi Union-
milu (gigigtami)
tuktuut

Nunaiyagnigit
Kamahuktitiniq

» Ahiaguuqtinigit

Aulaniginit
Kamagiinagniga
Havaariyauyuq
Talvanga Tuqujutit
Tikitaagnigit
Aguyauyulu
Aalaguqgnigit
Avatauyuup
Halumaniganik

Havaktut qauyimanigit / avatauyumik
ilihimayaagani havaaq

Immagagqtilugu umiakkut agyaghiiffaaqtut
pittailinahuaqgtangit hikumik Dolphin-mi Union-milu
tuktut ataaqtiniit taryum hikumi

Upalugaiyaqlugu inikhaq aktugitaagani umayuut
nunagiyait

Mikinighaulutik inigiyait iglugpait
Puyuukpalaaqtaililugu - immagtirutinik apqutini
atuglutik

Munarilugit piqutit nipaaqpalaagitaagani
Naunaiyaulraaqlutik qaraqtitaitinagit
gimalatigitaagani tuktuut talvaniinigata
Kayumaaqpalaagilutik tulughigitaagani umayunik
kuinginningillu.

TMAC-kut agunahuagnikut pitquhigagitut tamainit
havaktunit atugtakhainik havaktilugit
inigiyauyumi.

Tikuaghilutik apqutip haniraani AWR-mi

Nunaiyainiq
Kamahuktitiniq

Aktuqtailiyukhat
ingutaaqtut

lhumagiyaugituq




Ugautauyuq

VEC-guyut

Aktugnirilaagtait

Ihuaghautikhat Kiguagut Aktugnigit

Qanuraaluq
Aktugniga

Inutuggangit angunahuaqtunut
manikhagtaulaaqgtut ikaariaqvikhait umauyut.
Aputaiyagpaklutit apqutit.

Hanikaptait gimalatigitaagani tuktuunik 3-hanat
miitamik qulvahiknigaglutik 6-hanat miitamiklu
ugahikhimalutik avatiknit ayugnainiqat.
Tikmijat mikinighamik 610-miitamik
qulvahikpaklutik kihiani mitaqtulirumik
tikmikhalirumikluniit ayugnainiqat.

Tuktut milviup hanianiitpata (250m)
kinguvaghimalugu tingmiyut tuktut
hivuuranaqtailinahuaghimalugit, taimailitkumi.

Beverly-mi unalu

Ahiak-milu
aallatqiit-
amihuuningit

Nunaiyagnigit
Kamahuktitiniq
Ahiaguugtinigit
Aulaniginit
Tikigatagnigit
Havakvimut
Tuqujutauyuq
Talvanga
Tikitaagnigit
Aguyauyulu
Aalaguqgnigit
Avatauyuup
Halumaniganik

Havaktut qauyimanigit / avatauyumik
ilihimayaagani havaaq

Upalugaiyaqlugu inikhaq aktugitaagani umayuut
nunagiyait

Mikinighaulutik inigiyait iglugpait
Puyuukpalaagtaililugu - immagqtirutinik apqutini
atuglutik

Munarilugit piqutit nipaaqpalaagitaagani
Naunaiyaulraaqglutik garaqtitaitinagit
gimalatigitaagani tuktuut talvaniinigata
Kayumaaqpalaagilutik tulughigitaagani umayunik
kuinginningillu.

Akhaluutit nutgariagaqtut umayut ikaaqgaarlutik.
Aqutit akhaluutimiittukhat tuktut takunnaraangat
taimaa akturnaittumik tuktunut

TMAC-kut agunahuagnikut pitquhigagitut tamainit
havaktunit atugtakhainik havaktilugit
inigiyauyumi.

Tikuaghilutik nayugait haffumani AWR-mi uumani
Inutuqqait tuktut ikaaraangamik ilitquhingit
uvunga ikaariaqvikhait umayut.
Aputaiyagpaklutit apqutit.

Hanikaptait gimalatigitaagani tuktuunik 3-hanat
miitamik qulvahiknigaqglutik 6-hanat miitamiklu

» Nunaiyagnigit
« Kamahuktitiniq

lhumagiyaugituq




Qanuraaluq

Ugqautauyuq VEC-guyut Aktugnirilaagtait Ihuaghautikhat Kiguagut Aktugnigit Aktugniga
ugahikhimalutik avatiknit ayugnainiqat.
Tikmijat mikinighamik 610-miitamik
qulvahikpaklutik kihiani mitagtulirumik
tikmikhalirumikluniit ayugnainiqat.

Umikmait Nunaiyaqgnigit Havaktut qauyimanigit / avatauyumik « Nunaiyagnigit Ihumagiyaugituq
Kamahuktitiniq ilihimayaagani havaaq « Kamahuktitiniq
Ahiaguugtinigit Upalugaiyaqlugu inikhaq aktugitaagani umayuut
Aulaniginit nunagiyait
Tikiqatagnigit Mikinighaulutik inigiyait iglugpait
Havakvimut Puyuukpalaagqtaililugu - immagtirutinik apqutini
Tuqujutauyuq atuqlutik
Talvanga Munarilugit piqutit nipaaqpalaagitaagani
Tikitaagnigit Naunaiyaulraaqglutik garaqtitaitinagit
Aguyauyulu gimalatigitaagani umikmait talvaniiniqata
Aalaguqgnigit Akhaluutit nutgariagaqtut umayut ikaaqgaarlutik
Avatauyuup Aqutit akhaluutimiittukhat tuktut takunnaraangat
Halumaniganik Kayumaagpalaagilutik tulughigitaagani umayunik.

TMAC-kut agunahuagnikut pitquhigagitut tamainit
havaktunit atugtakhainik havaktilugit
inigiyauyumi.
Tikuaghilutik nayugait haffumani AWR-mi uumani
Inutuqqait tuktut ikaaraangamik ilitquhingit
uvunga ikaariaqvikhait umayut.
manikhagtaulaaqtut ikaariaqvikhait umauyut.
Aputaiyagpaklutit apqutit.
Hanikaptait gimalatigitaagani umikmaknik 3-hanat
miitamik qulvahiknigaqglutik 6-hanat miitamiklu
ugahikhimalutik avatiknit ayugnainiqat.
Tikmijat mikinighamik 610-miitamik
qulvahikpaklutik kihiani mitaqtulirumik
tikmikhalirumikluniit ayugnainiqat.

Akhait Nunaiyagnigit Havaktut qauyimanigit / avatauyumik » Nunaiyagnigit Ihumagiyaugituq

Kamahuktitiniq
Ahiaguugtinigit
Aulaniginit
Tikigatagnigit

ilihimayaagani havaaq

Upalugaiyaqlugu inikhaq aktugitaagani umayuut
nunagiyait

Mikinighaulutik inigiyait iglugpait

» Havakviuyumugaunigit




Ugautauyuq

VEC-guyut

Aktugnirilaagtait

Ihuaghautikhat

Kiguagut Aktugnigit

Qanuraaluq
Aktugniga

Havakvimut
Tuqujutauyuq
Talvanga
Tikitaagnigit
Aguyauyulu
Aalagugnigit
Avatauyuup
Halumaniganik

Puyuukpalaaqtaililugu - immagqtirutinik apqutini
atuglutik

Munarilugit piqutit nipaaqpalaagitaagani
Naunaiyaulraaglutik garaqtitaitinagit
gimalatigitaagani Akhait talvaniinigata
Kayumaagpalaagilutik tulughigitaagani umayunik.
Akhaluutit nutgariagaqtut umayut ikaagaarlutik
Aqutit akhaluutimiittukhat tuktut takunnaraangat
TMAC-kut agunahuagnikut pitquhigagitut tamainit
havaktunit atugtakhainik havaktilugit
inigiyauyumi.

Tikuaghilutik apqutip haniraani AWR-mi
manikhaqtaulaaqtut ikaariaqvikhait umauyut.
Aputaiyagpaklutit apqutit.

Hanikaptait gimalatigitaagani akhait 3-hanat
miitamik qulvahiknigaglutik 6-hanat miitamiklu
ugahikhimalutik avatiknit ayugnainiqat.

Tikmijat mikinighamik 610-miitamik
qulvahikpaklutik kihiani mitaqtulirumik
tikmikhalirumikluniit ayugnainiqat.

Igagut munarinigit, iglugpagaqvikmi halumanigit
havaktulu ilihagnigit upagataqviulaituq
Havakviuyuq akhagnit.

Mitquliit (Kalviit)

Nunaiyagnigit
Kamahuktitiniq
Ahiaguugtinigit
Aulaniginit
Tikigatagnigit
Havakvimut
Tuqujutauyuq
Talvanga
Tikitaagnigit
Aguyauyulu
Aalaguqgnigit
Avatauyuup
Halumaniganik

Havaktut qauyimanigit / avatauyumik
ilihimayaagani havaaq

Upalugaiyaqlugu inikhaq aktugitaagani umayuut
nunagiyait

Mikinighaulutik inigiyait iglugpait
Puyuukpalaagtaililugu - immagqtirutinik apqutini
atuglutik

Munarilugit piqutit nipaaqpalaagitaagani
Kayumaaqgpalaagilutik tulughigitaagani umayunik.
Akhaluutit nutgariagaqtut umayut ikaaqgaarlutik
TMAC-kut agunahuagnikut pitquhigagitut tamainit
havaktunit atuqgtakhainik havaktilugit
inigiyauyumi.

« Nunaiyaqnigit
« Havakviuyumugaunigit

lhumagiyaugituq




Qanuraaluq

Ugqautauyuq VEC-guyut Aktugnirilaagtait Ihuaghautikhat Kiguagut Aktugnigit Aktugniga
Tikuaghilutik apqutip haniraani AWR-mi
manikhagtaulaaqgtut ikaariaqvikhait umauyut.
Aputaiyagpaklutit apqutit.
Hanikaptait gimalatigitaagani mitquliknik 3-hanat
miitamik qulvahiknigaglutik 6-hanat miitamiklu
ugahikhimalutik avatiknit ayugnainiqat.
Tikmijat mikinighamik 610-miitamik
qulvahikpaklu-tik kihiani mitagtulirumik
tikmikhalirumikluniit ayugnainigat. Igagut
munarinigit, iglugpagaqvikmi halumanigit
havaktulu ilihagnigit upagataqviulaituq
Havakviuyuq Mitquliknit
Tikmijat « Nunaiyagnigit Havaktut qauyimanigit / avatauyumik Nunaiyaqgnigit Ihumagiyaugituqg
niqainagtuqpaktut . Kamahuktitiniq ilihimayaagani havaaq Kamahuktitiniq
« Tikigatagnigit Mikinighaulutik inigiyait iglugpait Aktugtailiyukhat
Havakvimut Ilagaqgtiriyut hanayulu amignaqtuni nunani ivaviini ingutaaqtut
« Tuqujutauyugq tikmijat nigainaqtuqtut ihumaluknagqtilugu (ivatilu-
Talvanga git)ilagaqgluni uvlunik naunaiyailutik
. Aalagugnigit amignaqtilugu;
Avatauyuup Qaniklitaililugit gauyimayauyut uvluit ivaviiluniit
Halumaniganik nunat, ayugnaitpat
Hinirayuktut « Nunaiyagnigit Havaktut qauyimanigit / avatauyumik Nunaiyaqnigit lhumagiyaugituq

hurajat

Kamahuktitiniq
Tikigataqgnigit
Havakvimut
Tuqujutauyuq
Talvanga
Tikitaagnigit
Aguyauyulu
Aalaguqgnigit
Avatauyuup
Halumaniganik

ilihimayaagani havaaq

Mikinighaulutik inigiyait iglugpait

Nunanik ilagaqtigtaunigit ahiani ivaviuyut hinira-
yuktunik hurajanit ilitughailutikluniit
ilagaqtirigiag-tinagit hinirayuktut hurajat nunainik
hanalimagit-pata ahiani pitquhiuyut
angunahuaqtugagitaagani iglugpaqaqvikmi,
igagitaagani, nighiugitaaganilu umayut;
Kayumiktilaagaqglutik,umayut apqutimik
atugluagpagiagani, immaqtigpaklugit apqutit
puyuugpalaagitaagani;

Qaniklitaililugit nunat amihunit niriniaqviuvaktut
ihaviuyulu hurajanit

Qanikligaililugit gauyimayauyut uvlugaqviit
ivaviuyuluniit nunat

Kamahuktitiniq

Aktuqtailiyukhat
ingutaaqtut




Ugautauyuq

VEC-guyut

Aktugnirilaagtait

Ihuaghautikhat Kiguagut Aktugnigit

Qanuraaluq
Aktugniga

Manirainagmi
hurajat

Nunaiyaqgnigit
Kamahuktitiniq
Tikigataqnigit
Havakvimut
Tuqujutauyuq
Talvanga
Tikitaaqgnigit
Aguyauyulu
Aalagugnigit
Avatauyuup
Halumaniganik

Havaktut qauyimanigit / avatauyumik « Nunaiyaqnigit
ilihimayaagani havaaq « Kamahuktitiniq
Mikinighaulutik inigiyait iglugpait

Nunanik ilagaqgtigtaunigit ahiani ivatilugit manirai-

nagmi hurajat ilitughailutikluniit

ilagagtirigiaqtina-git manirainagmi hurajat

hanalimagitpata ahiani ivatilugit.

Igaguugqviit piqutit Havaamilu iglugpait umayunit

pilaiyagauvaklutik

Pitquhiuyut anagunahuaqtugagitaagani iglugpaqaq-

vimi, iqaigitaagani, nighiugitaaganilu umayut;
Kayumiktilaagaglutik,umayut apqutimik atuqluag-

pagiagani, immagqtigpaklugit apqutit puyuugpalaa-

gitaagani;

Qanikligaililugit gauyimayauyut uvlugaqyviit

ivaviuyuluniit nunat

lhumagiyaugituq




Naunaipkut 4.

Naitumik Ugauhiq Immiqgtaakhanik Takyuvlu Kiguagut Aktugnigit

Qanuraaluq
Ugautauyuq VEC-guyut Aktugnirilaagtait lhuaghautikhat Kiguagut Aktugnigit Aktugniga
Nunap Qagani Nunap Qagani Ahiaguugtitaunigit Atuqlugit taja piqutauyut, mikinighauyaagani « Ahiaguugtinigit lhumagiyaugituq
immagaqniga immagagniga Kuuktut Kapihiliktuumi inigiyauyuq aktuqgtauyuqlu immaq Doris-mi kuuknigit
qanuraaluk Immagaqnigini Halumaghiglugu atufaaglugulu aktugtauyuq immaq  » Ahiaguugtinigit
Ahiaguuqtitaunigit Maliklugit piyunaunmi ganurinikhait immiqtariagani Windy-mi kuuknigit
Kuuktut Windy-mi Aktuqtauyunik immagnik katitiriviuyuq * Ahiaguugtinigit
Imrnaqaqn.lglml . ihuaghaghimayumik immaquktuhikpat Almau.k:fltakm1
Ahiaguugtitaunigit ltaliutilugit hilaap aalagugpalianigani qanuriniginit kuuknigit
Kuuktut Kkuuktut
Aimaukataalukmi s .. . . o
| S Atuqlugit hituariipkutit nunanik munarijutinik
mmagagnigani
Maliklugit aturiagaqtut kuukviuyut tuughuat
munariniginik immakniklu havauhigni
Amirilugit tahirat TIA-lu
Atuqlugit nunap iluani imauyut atugpalaagitaagani
immiktaanik
Immigtaakhat Nunap gagani Iglugpaqaqvikhaq Atuqglugit taja piqutauyut Doris-mi Havaami « lglugpagaqvikhaq lhumagiyaugituq

Immariknigit

immarikniga

lhuaghagniganik,
Hanajutinik,
Agiptirutiniklu
Iglugpagaqvikmi
Uyaraktaqvikmilu
Aktugauyut Immavaluit
Immagq Atugniganik
Uyaraktagqviit
Kaivitutiklu
Atpagpaliavlutik
Uyaraqtaqviit
Qaraqgtautit
Ughukhat, Ughuilu,
PAH-lu
Halumagqtitauyut
Aanakuut Kuuktinigit

Hiuragagniga Hilap

mikinighauyaagani inigiyauyuq Havaami 2 piqutini
Napagtirilutik gaigtuni atuqlutiklu ihuaqtunik
uyaqganik apqutini, tungavikhani, napaktigakhanilu
Atutqiqtaqlugit inigiyauyumi uyaraktaqvikmilu
immagq

Atuglugit Kanatami Ukiugtagtumilu atugnigit
puyuugniginik, immaliqgijutinik havaat,
garaqtitautit, immakpaliayulu ganuritariagagnigit
Maliklugit BMP-mi ugautauyut inigiyauyuq munarini-
gagut upalugaiyautini, Havaamilu 2 Immavaluit
Aktugniginik Munarijutinut Upalugauyaut (AEMP)
Halumagtiqglugit annakuut uyaraktaqvikmilu immaq
ihuaqtumik kuuktilugulu manigamut
imagagniginulu-niit aturiagagat maliruanit
piyunautinilu

Atuqglugit hiuganik hituariipkutiniklu mikhiyaagani
nunami kuuktut kuuktilugilu munariviuyunut
piqutinut

Tuutquqlugit ughukhat ughuvaluilu puugatiaglutik
ihuagtumik kiklimaktirijutiqaglutik kuviyugaqat

lhuaghagniganik,
Hanajutinik,
Agiptirutiniklu

« lIglugpagaqvikmi
Uyaraktaqvikmilu
Aktugauyut
Immavaluit

« Qaraqtautit




Qanuraaluq

Ugqautauyuq VEC-guyut Aktugnirilaagtait Ihuaghautikhat Kiguagut Aktugnigit Aktugniga
Qaguguraagat ihivriugpaklugit munarijutit napagau-
yut maliklugilu inigiyauyumi ihivriugnigagut upalu-
gaiyautit atuquyauyunik Immaknik Aturiagani
Laisiuyumi.
Immiqtaaqvikhat | Hiuragatiagniga  lglugpagaqvikhaq Ajikutaa Immiqtaqvikhat Halumaniginik  lglugpagaqvikhaq Ihumagiyaugituq

Natgani
Hiuraqatiagniga

lhuaghagniganik,
Hanajutinik,
Agiptirutiniklu
Iglugpaqaqvikmi
Uyaraktaqvikmilu
Aktugauyut Immavaluit
Uyaraktaqyviit Kaivitutiklu
Atpagpaliavlutik
Uyaragtaqviit
Qaraqtautit

Ughukhat, Ughuilu,
PAH-lu
Halumagqtitauyut
Aanakuut Kuuktinigit
Hiuragagniga Hilap

lhuaghagniganik,
Hanajutinik,
Agiptirutiniklu

« Iglugpagaqvikmi
Uyaraktaqvikmilu
Aktugauyut
Immavaluit

Immiqtaqvikhani
Iqaluit

Iqaluit nunagiyait

Nunaiyaqgnigit
aalagugniginikluniit

DFO-kut Munarijuhiit Aanigitaagani Igaluit,
Nunagiyailu

Huliviyariaqaginigit Hunauliraagat

Munarijutinut upalugaiyautit Avatauyumiklu
Munarijutinut Upalugaiyaut

Piqutit iniqariagani qanikligitaagani igalugagnigit
nunat ayugnaitkagat

Piqutit ihuaghaqlugit mikinighauyaagani inigiyauyuq
ganikligitaaganilu atugnigatiaqtut imavaluit
igalugaqgnigit

lhuaghaglugit igaariarutit Iqaluit kitpaginariagani
immagnik ikaaqviuvaktut ukiuraaluk apqutini
Immiqtagatagitaagani atufaagataqglugit immavaluit,
nunam iluanit immaqaqpalaagitaagani, utigtilugilu
maligutauyut attakut immiqtaqviuyunut
Himauhiqglugu aturiagaqat agigtauhimakmalu DFO-
kunit

Nahuriyaugitut




Ugautauyuq

VEC-guyut

Aktugnirilaaqgtait

Ihuaghautikhat

Kiguagut Aktugnigit

Qanuraaluq
Aktugniga

Aalaguqgnigit immiktaak-
hat immariknigit
natganilu halumanigit

Takulugu Immiqgtaakhat Immariknigit Natganilu
Qanurinigit Immiqgtaqvikhani.

Nahuriyaugitut

Igalugagnigit:
Hulukpaugat

Tuqujutauyuq Talvanga
Amigainigilu

Aalagugnigit immiktaak-
hat immariknigit
natqganilu halumanigit

DFO-kut ihuaghautiat aanigitaagani Iqaluit
nunagiyailu

Aturiaqaginirit Hulijutinik Hunautilugu
Itiriipkuhiglugit tughuat hiluviit kuuktilvilu Igaluit
iluagugitaagani

Nipaagniginik hayukniginiklu maligauyut
garaqtitaikpata hulijutinik

Takulugu Imatqigtumik Imait Nakuurningit Hiurangillu

Takulugu Immigtaakhat Immariknigit
Hiuragatiagnigilu

Nahuriyaugitut

Nahuriyaugitut
Nahuriyaugitut

Igalugagnigit:
Ihhuut

Tuqujutauyuq Talvanga
Amigainigilu

Aalagugnigit immiktaak-
hat immariknigit
natganilu halumanigit

DFO-kut ihuaghautiat aanigitaagani Iqaluit
nunagiyailu

Aturiaqgaginirit Hulijutinik Hunautilugu
Itiriipkuhiglugit tughuat hiluviit kuuktilvilu Igaluit
iluagugitaagani

Nipaaqgniginik hayukniginiklu maligauyut
qaraqtitaikpata hulijutinik

Takulugu Immigtaakhat Immariknigit
Hiuraqatiagnigilu

Nahuriyaugitut

Nahuriyaugitut

Igalugagnigit:
Igalukpiit
(tahigmiutat)

Tuqujutauyuq Talvanga
Amigainigilu

Aalagugnigit immiktaak-
hat immariknigit
natganilu halumanigit

DFO-kut ihuaghautiat aanigitaagani Iqaluit
nunagiyailu

Aturiagaginirit Hulijutinik Hunautilugu
Itiriipkuhiqglugit tughuat hiluviit kuuktilvilu Igaluit
iluagugitaagani

Nipaagniginik hayukniginiklu maligauyut
qaraqtitaikpata hulijutinik

Takulugu Immiqgtaakhat Immariknigit
Hiuraqatiagnigilu

Nahuriyaugitut

Nahuriyaugitut




Qanuraaluq

Ugqautauyuq VEC-guyut Aktugnirilaagtait Ihuaghautikhat Kiguagut Aktugnigit Aktugniga
Igalugagnigit: Tuqujutauyuq Talvanga DFO-kut ihuaghautiat aanigitaagani Iqaluit Nahuriyaugitut -
Kapihiliit Amigainigilu nunagiyailu
(tahigmiutat) Aturiagaginirit Hulijutinik Hunautilugu
Itiriipkuhiqglugit tughuat hiluviit kuuktilvilu Igaluit
iluagugitaagani
Nipaaqgniginik hayukniginiklu maligauyut
qaraqtitaikpata hulijutinik
Aalagugnigit immiktaak- Takulugu Immigtaakhat Immariknigit Nahuriyaugitut -
hat immariknigit Hiuraqatiagnigilu
natganilu halumanigit
Taqgyuup Taqyuup Taryurmit Atuqglugit taja piqutauyut Doris-mi Havaami « Taryurmit lhumagiyaugituq
Imarikniga imarikniga agyaqtuiffaarmiyut mikinighauyaagani inigiyauyuq Havaami 2 piqutini agyaqtuiffaarmiyut
(uuminngat Napagtirilutik gaigtuni atuqlutiklu ihuaqtunik - lglugpaqaqvikhagq

umiaqtuqtut)
Iglugpaqaqvikhaq
lhuaghagniganik,
Hanajutinik,
Agiptirutiniklu
Iglugpaqaqvikmit
Aktugauyut Immavaluit
Ughukhat, Ughuilu,
PAH-lu

Kuuktitiniq
Hiuragagniga Hilap

uyaqanik apqutini, tungavikhani, napaktigakhanilu
Kuuktilugit TIA-mit Roberts Bay-mut auyautilugu

Kuuktilugit galiuyut TIA-mit nunamilu imavaluit
Roberts Bay-mut

Atuqglugit Kanatami Ukiugtagtumilu atugnigit

puyuugniginik, immaligijutinik havaat ilaliutauyurlu

DFO aulattittiningit, qaraqgtitautit, immakpaliayulu
ganuritariaqagnigit

Maliklugit BMP-kut uqauhiit iglugpagaqviuyuq
munarinigagut upalugaiyautit

Atuglugit hiuganik hituariipkutiniklu mikhiyaagani
nunami kuuktut kuuktilugilu munariviuyunut
piqutinut

Amirilugit taqyumi avatauyuq Havavaluknik
Uyaraktaqtut Atakuinik Maliruanik Avatauyumiklu
Aktugniginik Amirijutinik talvani.

Maliklugit ihuaqtautit, munarijutit, amirijutinik
pigiarutit ugautauyut lgaluliginikut Agirutauyut
piyunautilu.

Tuutquqlugit ughukhat ughuvaluilu puugatiaqlutik
ihuagtumik kiklimaktirijutiqaglutik kuviyugaqat
Qaguguraagat ihivriugnigit munarijutinut napayut.

Ihuaghagniganik,
Hanajutinik,
Agiptirutiniklu

« lglugpagaqvikmit
Aktugauyut
Immavaluit

« Kuuktitiniq




Qanuraaluq

Ugqautauyuq VEC-guyut Aktugnirilaagtait Ihuaghautikhat Kiguagut Aktugnigit Aktugniga
Taqyumi Taqyumi « Umiaqtuqvik o Ajikutaa Taqyuup Imarikniganik « Umiaqtuqvik Ihumagiyaugituq
Hiragatiaqniga Hiuraqatiagniga . |glugpaqaqvikhaq lhuag- « lglugpaqaqvikhaq

hagniganik, lhuaghagniganik,

Hanajutinik, Hanajutinik,

Agiptirutiniklu
Iglugpagaqvikmit Aktu-
gauyut Immavaluit
Ughukhat, Ughuilu,
PAH-lu

Kuuktitiniq
Hiuragagniga Hilap

Agiptirutiniklu

Taqyumi Iqaluit

Igaluit Nunagiyait

Nunaiyaqgnigit
aalagugniginikluniit

Aalaguqgnigit tagqyumi
immariknigit natganilu
halumanigit

DFO-kut ihuaghautiat aanigitaagani lqaluit
nunagiyailu

Piqutit ihuaghaqgnigit mikinighauyaagani inigiyauyuq
nuna ganikligitaaganilu gayaknaqtut taqyumi Igaluit
nunagiyaat

Imaup-iluaniittut havaangit ilaliutigiyangit inmikkut-
ikayuuhikhait ihumayauyut ilaliutigiyangit aturlugit
angiyaaqtumik, pingahulingnit-ilaliutauyut
piyumayaukpat, hiamittailinahuarlugillu
taryurmiuttait igaluk nayugpauhingit
Aturiagaginirit Hulijutinik Hunautilugu
Munarijutinut upalugaiyautit Avatauyumiklu
Munarinigagut Upalugaiyaut

Ahiaguritit aturiaqaqat agiqtaukpalu DFO-kunit

Nahuriyaugitut

Atuqlugit puplaktuqgtut kautauyat tunmirat
hanayautilugu

Umijat kayumiigpaklutik Robert’s Bay-mi
Takulugu Tagyumi Imarikniga Hiuragatiagnigalu

Nahuriyaugitut

Igalugagnigit:
Iqalukpiit
(utigpaktut
igliriyamiknut
tatini)

Tuqujutauyuq Talvanga
Amigainigilu

DFO-kut ihuaghautiat aanigitaagani Iqaluit Nahuriyaugitut
nunagiyailu

Qaragtitaiyut nipaagniginiklu naunaipkutit ilagiyailu

amirijutit

Iglugpaqaqvikmi munarijutinut upalugaiyautit

Avatauyumiklu Munarinigagut Upalugaiyaut




Qanuraaluq

Ugqautauyuq VEC-guyut Aktugnirilaagtait Ihuaghautikhat Kiguagut Aktugnigit Aktugniga
« Aalagugnigit taqyumi Takulugu Tagyumi Imarikniga Hiuragatiagnigalu Nahuriyaugitut
immariknigit natganilu
halumanigit
Igalugagnigit: » Tuqujutauyuq Talvanga DFO-kut ihuaghautiat aanigitaagani Iqaluit Nahuriyaugitut
Uukaat amigainigilu nunagiyailu
Qaragqtitaiyut nipaaqgniginiklu naunaipkutit ilagiyailu
amirijutit
Iglugpagaqvikmi munarijutinut upalugaiyautit
Avatauyumiklu Munarinigagut Upalugaiyaut
« Aalagugnigit taqyumi Takulugu Tagyumi Imarikniga Hiuragatiagnigalu
immariknigit natganilu
halumanigit
Tagyumi Nattiit » Nunaiyagnigit Piqutit ihuaghagnigit mikinighauyaagani inigiyauyuq Nahuriyaugitut
Umayut taqyumi nunagiyauyumi qganiklitaililugilu taqyumi

» Kamahuktitiniq

» Tuqujutauyuq Talvanga

angutikhat hinaniilviit

Auyami umiaqtuqlutik talvatuaq (ukiumi
umiagqtugilutik)

Taqyumi Angutikhat Qinighimaniginut Havaaq 2- Nahuriyaugitut
hanat miitamik ugahiknigaqglutik

Nuutgaglutik tungavikhanik kauktilugit taqyumi
angutikhat iluaniiligata aanignainigani

Atuglutitk puuplaktuqtunik kautauyanik tungaviliuru-
mik ukunigaugituq kaukyuarutinik ayugnaitpat
Imikniganik amirijutit tungavikhanik iliuraitilugit
nunamut

Inighilutik immap iluani nipaagniginik naunaipkutik-
hanik tungavikhanik iliurailirumik munarijutikhalu
naunaipkutini avatquutpata pigiarutikhat
Inighilutik Qayagilutik Pigiarutikhanik tungavinik
iliurialirumik

Kayumiknikhait Robert’s Bay-mi piqutiqaqvikmi Nahuriyaugitut
nattiit nunamiinigata hinaani

Igaguut munariyaulutik tagyumut hiamayagitaagani
Niryuutit inikhaqgarialik ikaagaaghimalugit
tamainnut apqutimi

Amighaiyakhait malikhimalugit atughimaniarumik




Ugautauyuq

VEC-guyut Aktugnirilaaqgtait

Ihuaghautikhat

Kiguagut Aktugnigit

Qanuraaluq
Aktugniga

ughuryuanut, hivuuranagtumik kuvittailinahuarlugit,
ilagaqtut halummaghilugit kuviyaugumik
taryurmiuttait avataita

Taqgyumi tikmijat < Nunaiyaqnigit

» Kamahuktitiniqg

» Tuqujutauyuq Talvanga

Piqutit ihuaghaglugit mikinighauyaagani inigiyauyuq
tagyumi nunagiyauyumi

Umijat qaniklitailiniagaat agiyuq taqyumi tikmijat
inigiyaanik Prince Leopold-mi Qigigtami 25-
kilamitamik ugahiktigilutik, umiaq naamakniagnigat
Umijat qaniklitailiniaqut tikmijat nunagiyainik 5-hanat
kilamitamik ugahiktigilutik, umiaq naamakniagnigat
Umijat amiriniaqut amigaitunik taqyumi tikmijanik
ganiklitaililugilu, umiaq naamakniagnigat

Umijat qaniklitailiniagaat agiyuq taqyumi tikmijat
inigiyaanik Prince Leopold-mi Qigigtami 25-
kilamitamik ugahiktigilutik, umiaq naamakniagnigat
Umijat qaniklitailiniaqut tikmijat nunagiyainik 5-
hanat kilamitamik ugahiktigilutik hivuuranainningit
pigiagaqtuq

Milviit amirilugit tikmikhagiagtinagit
mitaqturiagtinagilu Havaanut apqutingit
Kayumiknikhait iniriighimaniaqut Havaam apqutaini.
Umayut atuluagpakniaqut tamainik apqutauyunik
Nakunighat munarijutit atugtauniaqut munariyaaga-
ni ughukhat, aanirutaulaaqtut ihuaqutit quviiyuqagi-
taagani, hiamayaktaililugit halumagtiqlugilu
tagqyumi avatauyumi

Nahuriyaugitut

Nahuriyaugitut

Nahuriyaugitut




Naunaipkut 5. Naitumik Ugauhiq Inuit Nunagiyait Kiguani Aktugniginik

Qanuraaluq
Ugautauyuq VEC-guyut Aktugnirilaagtait lhuaghautikhat Kiguagut Aktugnigit Aktugniga
Igilraagnitaligijutit Igilraagnitanik « ahiunigit Ugatiaghimayut nunap gaagani pigagniginik « Aktugniga Ihumagiyaugituq
pigaqgtut nunat titiraghimayu-nik Ihumagilugit qaniklitaililugit havaaq titiraghimayut
igilraagnitanik ihuaghagtauligat igliraagnitanik
Piqaqtut nunat lhumagilugit munarijutinut atulirumayainik Piqaqtut nunat
Qaguguraagat amirilugit naunaitut inigiyauyut
Qauyipkagnigit manigami havaktut
Atulignigit aulanikut pigiarutinik
« ahiunigit titiraghimagi- Ilitughaqtautiaglutik kahaktaugiaqtinagit « Aktugniga Ihumagiyaugituq
tunik igilraagnitanik Ilitughaqlugu TK-nik ahiiniklu naunaipkutinik titiraghimagitunik
pigaqtut nunat taimani ilitquhigmik hivunighijutikhanik igilraagnitanik
Qinighimainagqlugit hivigitumik kahaktaunigini pigaqtut nunat
hulitilugit amigaitunik igilraagnitanik piqutigagqtut
nunat
Qauyihainigut manigami havaktut
Atulignigit aulanikut pigiarutinik
» Aktugniga ilitquhigmik Ilitughaqlugu TK-nik ahiiniklu naunaipkutinik » Qauyivaalirutit Ihumagiyaugituq

hivunighijutinik
pigaqtut nunat

taimani ilitquhigmik hivunighijutikhanik
Qauyipkaqglugit manigami havaktut

Ahiruitaililutik katitiriyaagani ilitquhigmik hivunig-
hijutinik inigiyauyunit qaniklitailiyaami ayugnaqata
Ilipgamayaunigit katitigaiyut naunaipkutit
igilraagnitagaqvikmi

ilitquhigmik
hivunighijutinik
pigaqtut nunat

Inujutit
manikhaghirutilu

Manikhaghiurutinik
Pivalianiq

Aalaguqgnigit
manikhaghiurutit
amigaigpalianigini

Amirilugit ikayuutit Inuit timigiyainut
ugatiaghimayut nutaami Qanuriniganik
Agiqatiriigunmi [IBA-milu pijutit KIA-kulu

Nahuriyaugitut

Manikhaghiurutikhat e
Atulaaqtut

Aalagugnigit nunami
manikhaghiurutit
amigaigpalianigini

1IBA-ga pivikhagaqluni pivaaliriagani Inuit ilaunigit
havaktitauniginik, aturiagagnigalu upipkariagani
Qitigmiuni Ayugitut Manikhaghiurutigaqtut havak-
tulu, ilagani ganurituunigini, Manikhaghiurutinik
Pivalianikut Manikhaqvikvik

TMAC-kut Kivgaktugtia ikayuriagani amihuunighat
Qitigmiuni Ayugitut Manikhaghiurutigaqtut
havakti-taagani tikuaghivaklutik
manikhaghiurutigaqtunik ilauyumayunik
havaakhanik atulaagtamiknik

Nahuriyaugitut




Qanuraaluq

Ugqautauyuq VEC-guyut Aktugnirilaaqtait lhuaghautikhat Kiguagut Aktugnigit Aktugniga

lkayugpaklugit, tuhagtilugit, hivunighijutikhainiklu

pipkakpaklugit tuhaqgtinariglugilu katranik

havaaqga-laaqtut Qitigmiuni nunagiyauyuniitut

uktuutinik pitquhiuyuniklu ukunani

Aturiagagniga amirilugilu nunanit ilauyunik

upalugaiyautit agiyunik uktuutini havaamik

Pivaklutik aipagutaraagat manikhaghiarutinik

angiyaaqtumik atulaaqgtunik nalautarutinik

Qauyipkagpaklugit havaanik atulaaqtainik

Qitigmiuni Nunami

Havaktut Aalaguqgnigit havaktut IIBA-mi pivikhagaqgluni aipagutuaraagat Inuit » Aalagugnigit Ihumagiyaugituq

atulaaqtainik havaktukhat turaaqvikhanik, atugaaqtilugit Havaktut
manikhauhiiniklu nunagaqtut Qitigmiuni Inuit havagiami, kiguani Atugtakhainik
Aalaguqnigit havaktut nunamiugitut Inuit manikhauhiiniklu
ayuruignigit ilitquhigmik qauyiyaagani kangighinahuarlugillu « Akitaqutauyut
Akitaqutauyut nunani atuqtilugilu pitiagitunik pitquhiuyunik nunani havaktunik
havaktunik qauyipkaqlugit havaakhanik atulaagtunik

Qitigmiuni nunagiyauyuni

ihuaghaqlugu atuliglugulu Havaktukhanik

Atulirumayaannik

ihuaghaqlugu atuliglugulu Havaktunik Nuuniginut

Upalugaiyaunmik Umiktaukpat

Ilihagnik Aalaguqgnigit IIBA-mi pivikhagagluni aipagutuaraagat Nahuriyaugitut
Ayuighaniqlu tuukhigauyut hivunikhamilu Inuit ayuighayukhani

ilihagnigmik turaaqvikhanik, inigtigniganiklu munariniganiklu

ayuighajutikhanilu
havaanik
Aalaguqgnigit
ihumagiyauyunik
ilihagnigmik
havagiamilu

Ayuighajutikhanik Ilihautiniklu Manikhagqvikhamik
havaqatigilugit KIA-kut, kavamat, ayuighaiyilu
timiuyut

pivalianiga Havaktukhanik Atulirumayainik
ihuaghautauyunik ayuighajutikhanik ilihautiniklu
Inuhigmi Havauhikhamik Upalugaiyautikhainik Inuit
havaktut

Nunagiyauyumi Hivunighijutikhat Inuhigmilu
Havauhikhamik Qauyiviuyunik Katimaviknik
Qitigmiuni




Qanuraaluq

Ugqautauyuq VEC-guyut Aktugnirilaaqtait lhuaghautikhat Kiguagut Aktugnigit Aktugniga
Nuunigit, « Nuutpaliayut Amigailutik havaktikhanik piviuyut Nahuriyaugitut -
Igluligijutit, Qitigmiuni Nunamut aularutikhainiklu Inuit havaktut, nunagaqtut
Piqutilu, Ikayutilu . Aalagugnigit Qitigmiuni nunagiyauyuni, talvuga talvangalu
piyumayuayunik iglunik havaktitaivikmiknit Havaamit inigiyauyumulu
« Aalagugnigit Upipkakhimainaqlugit nunagiyauyut ugautauyunik
nunagiyauyumi Nunagiyauyuni Ilauniginik Upalugaiyaunmi
ikayuutinik
Nunagiyauyumi « Aalagugnigit ilagiit IIBA-mi pivikhagaqluni Havaktuq Ilagiyainiklu « Aalagugnigit Ihumagiyaugituq
Aniagtailinikut inutiagniginik Ikayu-tikhanik Havaamik (EFAP); nighiugpaklutik ilagiit
Inuhigatiagniqglu « Aalagugnigit ilagiit nigai-nagnik inigiyauyumi; atuinaglugu inutiagniginik
akiligtuutainik imigaknaqtunik taagaqgniklu pitquhiuyunik « Aalagugnigit
. Aalagugnigit 1:léngtumik.“hiuruyali.-m.agituti’; atu.qtitilutik ilagiit
nigighagatiagnikmik inigiyauyumi tghagmajytllf-hanlk Inu.lt. hayaktut akiligtuutait
akituniginiklu inujutit inugatimiknik ilagiyamikniklu; atugtitilutiklu
nigainagnik igaviknik ilitquhigmilu hulijutinik
Havakviuyumi ihumaliugainik Atugpalianigagut
TMAC-kuni Kivgaqtuiyuq tikuaghiyaagani havaktut
uqaujuriagani aturiagagat ihuagnigani; ihuaghailu-
tik atuinagtumik ugaqatiriigutinik Inuit havaktulu
naunairiagani ihariagiyainik, ihumagiyainik,
ihumaluutainiklu; ikayuqlutiklu tiquaghiyaagani
pivalianiginiklu inuhigatiagnikhamut
Nunanik Manikhaghiugviuyug e« Aalagugniga atugniga- Upalugaiyaqlugu inikhaq aktugitaagani umayuut Nahuriyaugitut

Atugnigagut

Nuna lhuaqutiniklu
Atugnigagut

nik nuna ihuaqutilu
Aalagugniga anguna-
huatuq aguniginik,
angunahuarutiniklu
Aalagugniga qauhinigi-
nik manigamiuyunik

nunagiyait

Mikinighaulutik inigiyait iglugpait
Kayumaaqpalaagilutik tulughigitaagani umayunik.
TMAC-kut agunahuagnikut pitquhigagitut tamainit
havaktunit atugtakhainik havaktilugit inigiyauyumi.
Ahigpaniilutik nipaaqtut hulijutini gimalatitigitaa-
gani ayugnainiqat

Hanalugit apqutit hanirait kigiktuuginaqglugit ila
ikaagpagiagani ayugnaitumik inuit umayulu
Atugpalianiga Inuit Aktugnigagut Ikayuhianik
Agiqa-tiriigut (1IBA) KIA-kulu, ilagagtumik, ahiinit
pivikha-gagniginit, aturiagani Havaami piqutinik
apqutiniklu

Pipkaklugit nunanik atugtut aanignaitumik




Ugautauyuq

VEC-guyut

Aktugnirilaagtait

lhuaghautikhat

Kiguagut Aktugnigit

Qanuraaluq
Aktugniga

ikaagpagiagani havakviuyut nunat
Inighimaniganik Inuit Avatiliginikut
lhumakhaghiuqtinik Kamitiuyuq

Atuligniga Nunagiyauyumiitut Ilauniginik
Upalugaiyaut ilagagtumik pigiarutinik
upipkaijutikhanik nunagiyauyuni ilauyunik.

Igilraat Hulijutait
Qauyimayailu

» Aalagugniga atugniga-
nik nuna ihuaqutilu

» Aalagugniga anguna-
huatuq aguniginik,
angunahuarutiniklu

» Aalagugniga qauhinigi-
nik manigamiuyunik

Upalugaiyaqlugu inikhaq aktugitaagani umayuut
nunagiyait

Mikinighaulutik inigiyait iglugpait

TMAC-kut agunahuagnikut pitquhigagitut tamainit
havaktunit atugtakhainik havaktilugit inigiyauyumi.
Ahigpaniilutik nipaaqtut hulijutini gimalatitigitaa-
gani ayugnainiqat.

Hanalugit apqutit hanirait kigiktuuginaqlugit ila
ikaagpagiagani ayugnaitumik inuit umayulu
Atugpalianiga Inuit Aktugnigagut Ikayuhianik
Agiqa-tiriigut (1IBA) KIA-kulu, ilagaqtumik, ahiinit
pivikha-gagniginit, aturiagani Havaami piqutinik
apqutiniklu

Pipkaklugit nunanik atuqtut aanignaitumik
ikaagpa-giagani havakviuyut nunat Inighimaniganik
Inuit Avatiliginikut lhumakhaghiugtinik Kamitiuyuq
Atuligniga Nunagiyauyumiitut Ilauniginik Upalugai-
yaut ilaqaqtumik pigiarutinik upipkaijutikhanik
nunagiyauyuni ilauyunik.

» Aalagugnigit
angunahuarutinut
pitquhiuyunik

Ihumagiyaugituq




UUKTUUTINGIT AVATILIQINIKKUT AKTUQTAUNIANUT KIUDJUHIQ

Una Havaangit qaliriighimalaittuq tukut nurriuliraangamik irniugtaaraangamiglu, nayuqtauvakkamik
malrurnik atauhirmik hannatiigut pusaatigut haffuminngat Dolphin unalu Union amihuaryungit ukiumi
ingilrayut unalu haffumani atauhirmik-uan hannannut pusaatigut haffumani Beverly/Ahiak amihuaryuit
auyannguraangat ingilrayunut. TMAC tiliughimayangit hamna Madrid-Boston Havaangit ilagiyauyukhat
mikitgiyaanit ininganit unalu tiliugainit iglugpagarvikhaliurutikhait pittailinahuarlugillu
ihumagiyaulluarningit iningit tuktunut ingilraliraangamik, halumayumik imarnit ikaaliraanganit, nunait
iviganirmit qulvahiktut nayugaan atuqtauvakkamiuk kikturiaganngittumi nayugaat niklaumanirmilu.
TMAC nutqallakhimaniaqtut gagaqtuinirmut tuktut hanianiitkumik uyaraqtarviuyumi, nutgaqtiriagaqtut
tingmiyunut ihumaginahuarlugillu tahapkuat huradjat ikaaliraangat tukiliurutauhimayangit uvani
Havaagnit Ilitaridjutaanut (gayangnaiqutiliraangamik), kayumiighimalugillu akhaluutit kayumiigtukhat
ingilraliraangat taimaa niryutit ikaariagaqtut apqunmi, amighainahuarlugillu ihiit, unalu ikulahimayunit
tamainnut iggaviit iggakuutit nutqallakhimagiagaqtugtauq taimaa niryutinit naimatqunngittunilu. Una
Havaangit taimaa anguniarvikhaunngittunilu havaktunut malikhimalugit havaliraangata.

Tamainnut, Ilangani 2 naaguhiyauhimayut amighainahuarlugillu ikivallaarningit hannat pusaatigut
nakuuyumik-nakuudjuhiutainit akhait aimavigigamiuk nunanganit. Ilitturvikhangit takunnaghunilu
akhait pittailiyuittangit uyaraqtarvikhanut havaangit iluani Ukiugtaqtumi akhaillu amihuuningit
avataani uvani Ekati unalu Diavik uyaraqtarviit Nunatsiami ittuuvluni angiklivallialighunilu. Kihiani,
akhait kangighiyauhimaittut aktugtauyuittut uvani llangani 2 Havaangit hulidjuhiinit. TMAC pitquiyangit
akhait atughimagiangani uvunga Havaangit nayugaanit amighaivakkamiuk igqakuurvingit, halumavlunilu
nayugaat hiniktarviit, akhanut-hiamittiyuittangit nayugaqaramik, taimaa atuagaliagaghutiktauq
nighiugtakhaunngittangit niryuit manirarmiuttait, akhaillu amighaigiagaramik maligautiqaghutiktauq.

Hamna aadjigiigutaat uukturautainnit TMAC upalungaighimaniaqtut aturlugillu hapummigiami tuktut
akhaillu —hamna gqaaqtuinahualiraangat uyararnut pittailinahuarlugit, anguniarviugakhaunngittunilu
atuagangit, apqunmilu kayummakhimaittumik, unalu niryutit piyunnautigaqtukhat
hapummiyauniaqtangit umingmait, qalviit amaruillu. Hamna tulagviat haffumani una Havaangit
tiliughimayauyut aktuqtailinahuarlugillu nigikhaghiuyuktunut manningit. Avaliganngittut iblaunga,
qupanuagpangnut nunallaangit amihunit iblaungit, naniyauhimayuq atauttimut Havaangit havagviannit,
kangighiyauhimayuq hamna qupanuagpak atugpagungnaghiyut aallamik iblaungat nayugaanit iluani
nunallaani aktugtauyungnaghivluniluuniit Havaangit hulidjuhingit. Ilangit Ukiugtagtumi uyaraqtarvingit
havaangit unipkaariyauhimavaktut uyaraup talungit angmaumayumi hauhimaningit tahapkuat
nigikhaghiuyuktut ivaligpaktut hauhimayumi, kihimi ihivriugtauhimanngittuni iluani Doris Havaangit
uyaragtarviit. Amihuuyut ilitquhiriyangit ivayunit nayugaat, haniani amighaivaktait amighidjutauvlutik
uyararnut nailiyauvagaat nigikhaghiugtunut atughimavagaat uyaraqtarviit.

Utigtaqtut tingmidjait ilaliutigiyangit imarmiuttait tingmidjait unalu qulvahikhivaktut ivayunit tingmidjait
(qupanuat). Atughimavagaat iblaut pittailivagaat havaktaugaangat nutaamik iglugpaqarvikhaliurahuaqtunut
hilataanit ivayunit, ganurmiluuniit qauyihagtauliraangamit, unaluuniit kuinginnaqtumik havaktaugaangat
hanianit  iblaunganit havakkumik auyami. Kayumiiquyauvaktut apqunmi taimaa tingmidjat
pittailinahuagpagaat akhaluutit tulugtailivagaat tingmidjanut.

Imaup nakuudjuhia wunalu ihirnut amighaivagaat. Ughuryuat hivuuranaqtunillu gayangnaqtuit
amighailluaqtakhaat kuviyaunnirumik halummariaqaqgtangit gilamiugtumik. TMAC’ip tiliugait haffumani
Ilangani 2 Havaangit, atauttimut ingattaghittailivlutik amighaivlugillu uuktuutingit,
pittailinahuaghugillu atuligtaunikkut uumani Nunamiuttait Niryutit unalu Niryutit Nayugpaktangit.
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ATANGUYAT ONIPKANGIT

Halumayumik Imait Avatimiuttait

TMAC upalungaiyariighimayangit atughimagiangani amihunit uuktuutikhait nailinahuariangani Havaangit
atuqtauniagut atuligtaunikkut imarmut nakuudjuhingit, halumayumik imait Iqaluit nunagatigiiktunut,
Igaluit nayugpaktangillu.

Hamna Havaangit atughimayakhaat mikiyumik imarmik piyumayaukpat, unalu katilviuyakhait
utiffaaqtinnani avatikhanut. Anaqtautit amighaiyangit anaqtautiviit taimaa pidjarikhigiagagtangit
tamaat unguvaiyaghutik imarmik aktughimayaukpat naahimaitkumiluuniit gaangiutinnirumigluuniit
aulapkagtaaghimaningit kigliyauhimayangit uumani Nunavut Imaliginikkut, Igalut Taryurmiuttat
Kanatami, unalu Avatiliginikkut Hilaup Aallannguqgpauhirningit Kanatami. Imait aktugtauhimannirumik
uuminngat ughuryuanit tutquumavingit ihuaghainikhaviillu, unalu imarnut halumaittumik hamanngat
akhaluutiryuangani akhaluutiqarviingnit, aktughimalaaqtangit aulavikhangit uuktuutingit
turaaqtautinnani.

Hamna Havaangit ihumagiyauvagaat aulaviginahuaghugit hiirnagpiaqtumik qurluarvikhaat hamanngat
hurughimaningit uyarait, uyaraillu illiriyauhimayut, uyarait taunaniitpallaagtummik, amighaivikhangillu
upalungaiyautit taimaa imait akturnaittukhauyut kiglikhautainit uvani imait laisikhaanit
unguvaghimaittumik avatikhanut.

Igalut nayugpauhingit hapummiyakhaat havaktaulirumi imarnut ikaaliraangat ilaliutihimayangit
uuktuutingit pivalliahimayangit uumani Igalungnit Taryurmiuttainillu Kanatami. TMAC tiliughimayait
hamna Havaangit pittailinahuariangani igalungnit nayugpaktangit aktiryuangani piyumayaukpat. Hamna
Igaluit nayugpaktangit ihumagiyaulluagtakhaat, hamna nayugpaktangit aadjigiiktukhauvluni
ukunanngat upalungaiyautingit angigtauhimayumik uumani Iqalungnit Taryurmiuttanit Kanatami.
Hamna Qitirmiut Inuit Katudjigatigiingnit ilagiyaillu haffumani kitunuligaak ilaliutigiyaulaaqtangit
uumani piliriakhait unalu inikhautikhangit ikayughimagiangani ihumagiyakhait piliriakhangillu.

TMAC’iup tiliugait haffumani Madrid-Boston Havaangit, atauttimut uuminngalu
ingattaghittailinahuarnikkut amighaiyakhaallu uuktuutingit, atuligtaunahuaghimaittumik ukunanngat
Halumayumik imaq Avatikhangillu.

Imarmiuttait Avatimiuttait

Ughuryuat turaaqtauvaktut iluani Roberts Bay mi katilviugiangani Agyaqtuinikkut Kanatami
maliguarutainnit. Hamna unguvaqgtauhimayut hamanngat kuvingit hanayauhimayut kiilirahuarlugit
inikhaangit iluani Roberts Bay mit katilviugiagaghuni havigaliit uyaraqtarviuyuq anaqgtarviuhimayut
maliguarutait pinahuagtangit uumani Avatimiuttait unalu Hilaup Aallanngugpauhingit Kanatami,
aadjigiiktut tamainnut uyaraqtarviit Kanatami. Ilagihimayait, TMAC kiugiagaqtut amighaigiangani
avatikhanut iluani Roberts Bay mi pidjarikhigiangani taamna unguvaqtauhimayut aktughimaittumik
uumani imarmiuttanik inuuhingit.

Tamainnut havaangit haffumani agyaqtuiyunit tulagviata iluani Roberts Bay, TMAC kiglikhautikhangit
aktugtauningit imarmiuttainit Iqaluit atuqtakhait Igalungningit unalu Taryurmiuttainit Kanatami
uukturautainit pittailinahuariangani pinguttailinahuariangani igalungnut Igaluit nayugpaktangillu,
ilagivluniuktauq aahiit uuktuutingit nailinahuariangani kuinginningit, aktughimayangit, hayungningillu
(uuminngatut, Kkititigpallialigtumik aquttuni, gagaqtuiyunillu agyaqtuinirnillu). Havaangit iluani
imarmiuttait imait inighimayakhait taamna ihumagiyaugumi igaluganngittuni, wunalu iningani
aktugtauhimagumi ilagiyaita haffumani imarmiuttait imait tulagvingit nailiyauniaghutik
ganurilingayaugumik. Tahapkuat amiakkut nayugpaktangit piighimayut, hamna avvautihimayaugumik
hamna Iqaluit amihuuningit aulayukhaunngittut gakugunngugtumi.
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Qauyiharningit naunaighiiyangit hamna inikhaganngittuni nattiit agyaqtaugiangani (uuminngaluuniit
unaguighiriamilu hinaani hikumiluuniit) uvani auyami uvani Roberts Bay mi. Uvani ukiumi, hamna
hilingnia agluata iluani hikumi uvani Roberts Bay mi ilagiyangit Melville Soundmi naitgiyauyuqgtauq
uvanngat Qingaungmit, ihumagiyauvagungnaghiyangit nattiit nunamiuttanit nigikhaghiugtumik
pittailinahuagpaktangit uuminnganit akhait qalviinillu. Roberts Bay mi tuniyauhimaniaqtut ughuryuanit
parnautikhangillu umiaryuakkut angmaumagaangat kihiani imait, hilataani ikaarningit nattiit tuktuillu
atuittaraangat hikut.

Hamna qanilruani taryurmiuttait tingmidjait amihuuyut unalu Madrid-Boston Havaangit mikiyumi
gikigtarmiitpaktut kangighurmilu qulvahiktumi Qingaungmi unalu Elu Kanghuangani uvani kivataanit
kinguani Melvillu Sound mi. Hamna Taryurmiuttait tingmidjait ibuangit uvani mikiyumi qgikiqgtait iluani
Melville Sound mi, kihimi taryuit tingmidjait hilingningit ahiarmi hinaani ikitpiaqtut. Kihimi mikiyuit
aktikkutait aturnaqtut Roberts Bay mi havagviata unalu tukhiutaaghimayauyuqg nutaamik
Havaariyakhaat havagviata, uuminngalu ikittumik amihuuningit tingmiat ivayut ahiarmi hinaanit, hamna
havaagnit aktugtauningit taryumi tingmidjait ihumagiyauvlutik ikivalliavlutik.

TMAC’p tiliugait haffumani Madrid-Boston Havaangit, atauttimut uuminngat
ingattaghittailinahuarnikkut amighaivikhangillu uuktuutingit, pittailinahuaghugillu atuligtaunikhainut
Imarmiuttanut Avatimiuttait.

Inungnut Avatimiuttait

Qaffiuyungnaqtut 50 nitluuniit initurlingit nayugaanit ilittughimayauyut takunnaghutik iluani nunangani
haffumani Madrid-Boston Havaangit. TMAC upalungaiyauyut aktugtailinahuaghutik nayugaanit
nakuutqgiyahiurnikhanut inikhaanit aulapkaivalliagumik quyaginnaq Havaangit hulidjuhiit ilittughailugillu
manirarmi havaktunut ganuq naunaighiinahuarlugillu initurlingit nayugaanit, uuminngalu nalaumayumik
inikhautikhangit maliktakhait naunaighiivalliagumik. Nutaamik nayugaat naunaighiivlutik, TMAC
aulapkainiagtut hapummivikhangit tutquumavikhaat hilataani nayugaanit. Initurlingit nayugaat
pittailiyaulaitkumik ~ tumingit  haffumani  Madrid-Boston = Havaanginut, @ hamna  nayugaat
ingattaghittailiyukhat; tukigaghunilu taamna piyunnautingit piyumayaukpat piyakhatit hamanngat
Nunavut Kavamangit, tamaat ilitturvikhait hamanngat nayugaanit piyumayainnit titirariagaghuni, unalu
piqutingit titiraqtauhimayut hapummiyauhimavlutiktauq hivunikhanut akunianut Nunavunmiunut.
Kihiani hamna nayugaat unguvaqtauhimayut, ihumagiyauyuttauqg hamna ilitturvikhangit
kititigtauhimayut unalu  hapuumiyauyukhat pitquhiriyamingnit ihumagiyaulluaqtangit. Kihimi
aktugtauhimaittut uumani initurlingit avaikhait naaruhiyauhimayut piyukhat hamanngat una Havaanga.
Kinguani, hamna Kapihiliktuum Havaangit ikayuutaulluaghuni qauyimayamingnit kiglikhait
ilagiyauhimayangit kinguani nunami atugtakhainninganut inuuhirmingnullu.

Hamna Madrid-Boston Havaangit naaruhiriyauvluni ikayuutaulluaqtut atuligtauyukhait uumani
maniliurahuarnikkut angikliktirninganut pivallianingillu uumani ikayuutikhanut uvunga Kanatam
Pitquhirilluangit Aimavingit Niuvigtakhait unalu kavamatugangit nunallaangillu kavangit taaksiutikhainit
maniliugait. Tahapkuat atuligtauyukhat naaruhiriyauhimayut aktughimayangit nunagatigiiktunut
inikhaat, aviktughimaningit,Nunavunmi, Kanatamilu Havaktaulluaraangat Aulapkailluaraangallu
ilanganit. Tahapkuat Havaangit ihumagiyaulluagpagaat ikayuutaulluarnaghuni maniliurahuarnikkut
haffumani  Qitirmiunmi  uvani  nakuugpiaqtumik ilitturnaqtumiktauq inikhautaanit, taimaa
ikayurnarluaghuni amihunut pivallianikkut aallatgiit. Nunaqatigiingmiuttait nanminilik inikhautait
angikligiagaqtut havaariyauyukhanut Qitirmiunut Ilittiaghimayunut Nanminilgit uuminngattauq aahiit
Inuin  Inuinnaunnguttunullu  nanminilgit iluani Qitirmiut nunalingnit. Haman Havaariyakhait
angiklipkainiaghuni havaamingnut maniliugainnit uuktuutingit tamainnut Qitirmiut nunangani
Nunavunmilu, uuminngalu humiliqaak Kanatami.
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Hamna Havaangit ihumagiyaulluagpagaat angiyaaqtumik akiharnagtumik havaktunut puqtuyumik,
amihunitlu ayuinninganit; kihiani, tahapkuat aktugtauningit naaruhiyauhimaittut hivituyukhamut. Hamna
havakhutik ilihaghutiktauq ilaliutauyukhat, ilitturluagtukhautauvlutik iliharutikhaillu piliriakhait
naaruhiriyauyuq angikliktigtakhaat. Hamna parnautingit aulavigiyauvluni uumani havagvingnut, unalu
Qitirmiut  Inuit Katudjiqatigiit, aahiillu ilitturvikhangit ilaliutauhimayauyut ikayughimagiangani
ihumagiyakhaat uumani TMAC’iup inikhautikhaat aktughimagiangani ilihautikhait piyumayainnit.

Hamna Havaangit kangighiyauhimayut kiuyauluni aallanngugtauhimayut ilagiiktunut ilitturvikhait
ilagiyauyut  uumani  aktughimayauyunit  angikliktigtauhimayut  iglumiuqgatigiit = maniliugait
aallanngugtigtauvlutik ilagiiktut inikhautikhait ilagiyangillu ukunanngat Havaariyakhaat havaangit.
TMAC  naunairiighimayangit  inikhautikhait pinahuarianganit nakuuyumik nailinahuariangani
ayurnaqtumik aktuqtaunikhainut ilagiyauhimayut aallannguqtiqtauningit. Uuminngatut, turaarvikhangit
ikayuutauyukhamaat  katilviuhimagiangani uumani  havaktunut ilagiiktunullu  piyumayaukpat
havagvingnut. Ilaginahuarlugillu, TMAC havaktingit amighaigiagaqtut aturaaqgtakhainit
katimadjutigiyakhait uumani Inuit havaktiit naunaighiigiagaghutiktaug havaktunut piyumaiyainnit
ikayughimalugillu quyaginnaq akihautigarniqgata.

Kangighiyauvakhunilu taamna una Havaangit aulapkaiyakhaat tahiyaaqtunit nakuuyumik
atuligtaunikhait inungnut iluani Qitirmiut nunangani hamnalu nakuuyumik nakuunngittumiglu
aktugtauhimaningit amighaiyukhat uumani TMAC unalu maligautait nunaqgatigiiktut kavamaita. Madrid-
Boston Havaangit tahilaaghuni inuudjuhianut Havaatigut kinguani ilaliutigiyakhait iniliurvikhangit
nunalingnit qulaani arviniliknigluuniit ukiukhamut uumani inuuhiutikhaat Havaangit atiliugtaaqtut. Inuit
Aktugtauningit unalu Ikayuutikhait

Angirutait uumani Qitirmiut Inuit Katudjiqatigiit ikayuutauniaghunilu taamna Havaangit
ikayuutauniarami Inuinnainut.

Hamna inuit aanniaqtailinikkut avatikhaitalu ingattaghittailinahuarnikkut ihivriurnikkut inighimayauyut
Havaatigut, wunalu ilaliutauhimayangit inigpiaghimayumik piliriakhangillu tiliugtauhimayut
naunaighiigiangani, gauyihaghimagiangani, ihiviughimayakhaillu aktuqtaunianut Havaangit uumani
avatimiuttainit inuuhirnullu aanniaqtailinikkut. Kiglikhautikhait ilittughimayangit qgimilrughimayait
inikhait  atughimayangillu  uuktuutingit uumani  hururningillu  kuinginninganillu  qganilruani
aviktughimayumilu ilitturvikhait haffumani Havaangit aulapkaigiangani uuktuutikhait ihivriugtakhait
ihumagiyauyut hivunngani aktugtaunianut Havaangit ilitquhiutauvlunilu kuingingilrumi ganurilinganingit
hivunikhautingit utiffaaghimagiangani hulidjubhiit.

Ilagiyangit haffumani inuuhianit aanniagtailinikhainut avatikhangillu ingattaghittailinahuariangani
ihivriurningit,  naunairvikhangillu  gimilrugtauhimayauyut aniruim  qanurilinganingit; imaup
ganurilinganigillu; imaup qanurilinganingillu hiuralingnillu qanurilinganingit (halumayumik imait
taryurmiuttanillu); uuminngalu nunamiuttait imarmiuttait niryuutit; marluit nauhimayunillu;
niqainnaat; kuinginninganillu. Tahamna ihivriurningit ihivriugtauhimayut atughimayait unalu
kangighiyauvaktut halumaittut uuktuutingit unalu aallatqiit ihumagiyauvaktut inikhautikhait tamainnut
takunnaqtut. Tamainnut ihumagiyauyut ihivriugtangit, hamna Havaangit ilaliutaulaittuni ihuittumik
tamainnut inungnut aanniaqgtailinikkut avatingnillu aanniagtailinikkut.

AANNIQTAUNIKHANUT UNALU IHUINNAAQTAUNINGIT
TMAC malittiaghimayangit hapummiyauvikhangit aanniaqtailinahuariangani attarvikhangillu havaktiit,

nunagatigiingmiuttait, avatingillu avatimiuttangillu, unalu ukpigtakhait maligautainit attarnaqtumik
uuktuutikhait, uuminngalu inmikkut inmikkut akhuurnaqtumik inikhautikhait uuktuutingillu.
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Aannigtaunikhainut ihuinnaaqtaunikhanullu pivangniaqtug quyaginnaq ilangani haffumani una Havaangit.
Hivunngani avatikhangillu ihumaaluutingit kiuvagaillu aanigtaunikhainut ihuinaagtaunikhainullu
taimailiurnirumik  kuviyaugumik, unguvaqtaugumilluuniit gayangnaqtumik, akuhimayumigluuniit,
ughuryuanganilluuniit ilaurutikhait uuminngaluuniit piliriangit huliniit nunamut imarmulluuniit
(halumayumik imait taryurmiuttainlu). Ikulayaugumik taimaattauq ingattarnautivaktangit akhaluutimik,
ahirugtaugumigluuniit  alruyarniit  ganurilingannirumigluuniit ~ gagaqtaugumigluuniit.  Kinguani,
gagarnaqtut pihimattiagpagaat ahinit ganurilingayaugumik gagaqtaunniqgat.

Amighainikkut uumani ingattaghittailiyakhaat unalu ganurilingayaugumigluuniit
upalungaiyautigiyakhaat ilaliutauvagaat TMAC’iup inikhaanit. Inigpiaghimayumik ihivriurnikhait
haffumani ihumagiyaulluarnirumik ingattaghittailiyakhaat piyaugumik taimaa aktuumiyakhaat
maliguarutait, uuminngalu TMAC’iup aanniaqtailinikhait, ingattarniktailiyakhaat unalu avitikhait
iniliurvikhaat. Taimaa ittuuvlutik aanniqtuqarniqgat ihuinaaqtaunnirumigluuniit, TMAC’iup
hivunikhautait nailinahuariagaqtut qanurilingayaugumik unalu ilaliutaugumigluuniit ihuinaarningit
taimaa aktuumiyaulaagtangit inungnut avatingnullu. TMAC’iup amighaivikhangit ilaliutauhimayangit
atuligtauyakhaat ihuiriyamingnit amighaivikhangit uuktuutingit tiliugtauhimayauyullu
ingattaghittailinahuarlugit nailinahuarlugillu ganurilinganingit. Tahapkuat malikhimayait
ilaliutauhimayangit havaktut ilihautikhait, ilinnirutikhait, ihivriugattagpagaillu, amighaivagaallu
ihuaghivagaallu ingilrutingit, ilitturviuvlugillu ganurilingayauningit ihuagtumik pinahuariangani.

Ingattaghittailinikhait avatikhait atugtauhimayuauyut ilitturvikhangit uumani 18 nit ihumagiyauvagaat
ganurilingayauningit ihuinnaaqgtauningit kigligagtumik tallimanit ingattaghittailinikhait maligautait;
hamna uuktuutingit ihumagiyaulluaghimayangit ihumagivlugit tamainnut itqudjauhimayauyut inikhaanit
unalu avatingillu ganurilingayauyunit pivlutik. Uumani 18 nit ihumagiyauyunit, 7 nit
uuktuutauhimalluaqtauyut “naittumik” ingattaghimayauvlutik, unalu 6 nit “ihumaalungnaittumik”
ingattaghimayauvlutik, unalu 5 tauq “naivyaktumik” ingattaghimayauvlunilu. Qanurilingayauhimaittut
ihumagiyauvlutik ~ “puqtuhiganngittumik”  uuminngaluuniit  “ihumaaluutaulluagtaunngittunilu”.
Ihumagivluniuk uuktuutingit ingattaghimayaunikut ilagihimayait uuminngat ihuinnaagtaunikkut
aannigtauhimainnikut, TMAC’iup Qilamiugtumik Kiuyakhaat Upalungaiyautingit atiliurnaghunilu
tamainnut aanniqtaunikut ihuinaagtaunikunulluuniit.

ATULIQTAUNIANUT AVATIKHAIT HAVAATIGUT

Qaayurnagtumik anurimut hulidjuhiit (pighigaangat, nipallipallaaraangat, gannigpallaaraaangalluuniit,
hilalukpallaaraangalluunit)  una  nunaup-hivuuranarningit  (hilaumm  nunauplu = mayuqqaup
ganurilinganingit)  aktuqtauvagaat  Havaanut iglugpaqarvikhaliurahuarnikkut  unalu—utimut—
ihumaaluutauvaktut gayangnarnikhanut inungnut avatingnullu. Hilaum aallanngugpallianingit
inuuhianut uyaraqtarvingnut ihumagiyauvagaallu aktugtaunianut Havaatigut.

Tiliugait haffumani Havaanut ihumagiyauvaktut aktuqtaunianut haffumani avatikhainut taimaa
aktughimallualaaqtangit Havaatigut iglugpagarvikhaliurutikhait, havaariyakhait ikaaruhiit, hulidjuhiinullu.
Ihumagivagaattaugq, nunaum gauyiharvingit ihivriurningit turaaqtauvaktut, huli
ihivriughimmaagqgtauvakhutik tiliugtauvaktunut ikayuutauvlunilu naunaighiivlutik ihumaaluutainnit
ilagivluniuk nunaup puvitquumannga unalu nunami-hivuuranarningit aktuumilaaqtangit Havaanut
iglugpagarvikhaliurutikhait. Tamainnut, nayugaanit uumani iglugpagarvikhaliurutikhait ihuaghiyauvagaat
(uuminngatut, tautukhimayait qaiqtuit, piyaugumik) pittailinahuariangani ihuittumik inikhaanit
angiyaaqtumik piyaugumik taimaa. lhuinaarningit aktuqtaulaitkumi, iglugpaqarvikhaliurutukhait
havattiagtauhunnguyut tiliugainnut nunaup puvitquumanngahapummiyakhaat uuktuutingit unavyaktumik
inikhaanit. Ukunanngat hivunngani tiliugainit tiliughimayait unalu havaangit, ilaliutauhimalugillu
aadjiliugait qauyiharningit atuqtaulaaqtut ihuaghigiangani kangighidjuhianut uumani nunaup
gauyiharningit aahiillu aktugtauhimaningit uumani avatikhanut.
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ANGIKLIKTIQTAUHIMANINGIT UNALU KIGLILIURAHUARNIKHAINUT ATULIQTAUNINGIT

Ihumagiyauyut tunihimayauyut uumani ihumagiyauyukhat angikliktighimayauyut atuligtauningit
puqtuhiyauyut uumani Havaatigut atuligtauningit ilaliutauhimayauyut uumani aahiit havaangit,
uuminngalu atuligtauningit ikaagtaulaaghunilu atanniqtuivingit kiglikhautikhait iluani aallat ilagiyait
Kantami (gauyimayauvagaat aahiit kigliliugtaunikhanut atuligtauyukhanut). Aallamik
ingattaghiitailiyauvkahunilu aahiittauq kigliliugtauhimaittunilu naunaighiiyut, ilangani hamnaguuq una
Havaangit naaguhiyaunngittuni atuligtauhimaittuni qanilruani ilaliutauhimaittunigluuniit havaanut
hulidjuhiinulluuniit ungahikpallaaghimayumi.

AVATIKHAIT, AANNIAQTAILINIKKUT UNALU ATTARNIKHAINUT AMIQHAIVIKHANGIT

TMAC ilitarihimayangit  nalaumattiaqtumik  avatikhait = amighaivikhangit  nanminirilluagtangit
hivunikhautikhait. Hamna kampaniup Ukpiruhuutait uvunga Malittiaghimayait Nanminiriyakhaat
Ukpiruhuut ilaliutihimayangit aturaagtakhait nanminiriyangillu ihivriurnikhait uumani avatikhait
havaariyauyukhaat, huli ihivriughiivakhutik tiliugait unalu pilimmakhainirnut uumani avatikhait
amighaivikhangit, aadjiliurahuaqtangit havaatigut nalaumagpaingit uuktuutingit, taimaa avatikhangillu
piyumayaukpat haffumani TMAC havaktunut aktughimayakhaat avatikhainnut amighaivikhangit havaangit.
TMAC Attarnaqtumik, Aanniaqtailinnagtumik, unalu Avatikhanuttauq Katimayiralaat
ihivriugattainnaghugillu avatikhanut ingattarnikhainnut, gimilrugattaghutik, nutaannguqtigattaghutiktauq
kampaniup avatikhanut atuagait maligautaingillu, unalu kiugattaghutiktauq qanugq avatikhanut
ihumaaluutiqarniqgat gilamiugtumik. Ilagiyangillu, malikhugit haffumani Inuit Aktugtaunianut
Ikayuutikhangillu ~ Angirutait, una Inuinnait  Avatikhanut Kiugattautivagaat  Katimayiralaat
gimilruinnagpagaat  avatikhait amighaivagaat upalungaiyautiit, niplautigivagaallu Havaatigut-
ilagiyauyunut avatikhait akihautainit, ilaliutigivagaallu kiuyakhait TMAC nut.

Nalaumayumik amighaivikhangit upalungaiyautit iniliughimataaqtut aallatgiinut ilakhaita pivallianikkut
haffumani Kapihiliktuum Havaariyakhaat. Haman gimilrugtauvlunilu uumani una Havaangit tamaat
piluqutauhimayut nunaliit, Qitirmiut Inuit Katudjigatigiit unalu ilagiyauhimayut kavamaita ilaudjutilgit
gimilrughimaniaqtangit amighaivikhangit ingattaghittailinahuarnikhangillu uuktuutikhait.
Kiuhimataaqtangit, atugtaaghimayangit amighaivikhangit upalungaiyautingit nutaannguqtiqtauniaqtuq
aktugtauvikhangit nutaamik arlingnagtumik ilitquhikhaat uumani Madrid-Boston Havaangit
pulahimaittumi uvani atugtaaghimayainnit upalungaiyautimi.

INIRUTAANUT HAFFUMANI AVATIKHAINUT AKTUQTAUNIANUT KIUVINHT

TMAC’iup Avatikhait Aktuqtaunianut Kiuviniit inighimayangit taamna Madrid-Boston Havaangit
ihuittumik ihumaalungnaqtumik aktugtaulimaittuni avatingnut, inungnut-ikayuutikhangit
ganurilinganingit, nunagatigiiktunulluuniit.

TMAC tiliugaghuni hamna Havaangit nainaaqtauyukhat aktugtaunianut avatingnut. Hamna kampaningit
malittiaghimayait pivallianirnut uumani Madrid-Boston Havaangit aturaarnaqtumik ilitquhikhait
ihumagiyauvaktut nunagqatigiingmiuttanit avatingillu. Uumani gimilruttiagtumik
ingattaghittailinahuarnikhainut amighaivikhangillu, hamna Havaangit naaruhiyauyut avatingnut
atkuqgtauhimaittunilu, ilaliutigivluniuk maniliurahuarnikkut ikayuutikhait Inuinnainut nunaliit,
nunangani iluani, Nunavunmilu Kanatamilu tamainnut.
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Executive Summary

INTRODUCTION

Project Overview

The Hope Bay Greenstone Belt (“the Property”) is TMAC Resources Inc.’s (“TMAC”, “the Proponent”)
prime holding and is its sole focus for exploration, development and mining. TMAC holds mineral
claims, leases and one Inuit Mineral Exploration Agreement that comprise an approximately 20 x 80 km
property. These mineral holdings comprise the Hope Bay Greenstone Belt, on which the primary gold
deposits Doris, Madrid North, Madrid South and Boston are located. The Hope Bay Belt is host to
numerous other prospective areas which suggest that economic reserves will continue to be delineated,
permitted and developed, creating a multigenerational operation.

The Madrid-Boston Project (“the Project”) focuses on mining of the Madrid North, Madrid South, and
Boston deposits by utilizing and expanding upon the Doris Project infrastructure for the integrated
development of the Hope Bay Belt. The Project represents a timely opportunity to develop the well-
established Hope Bay gold deposits into a long-term mining operation in Canadian Arctic that provides
sustained economic stability and benefits for the Kitikmeot region. The development plan minimizes
capital investment and builds on the existing assets to generate cash flow that can sustain continuing
exploration and expansion.

Setting

The Project is located east of Bathurst Inlet, approximately 150 km southwest of Cambridge Bay in western
Kitikmeot, Nunavut, and 700 km northeast of Yellowknife (Figure 1). The nearest settlements are
Omingmaktok, located approximately 60 km to the west, and Kingaok (Bathurst Inlet), located 130 km
southwest. Both Omingmaktok and Kingaok are historical settlements; past residents have moved to
Cambridge Bay or other communities, although the settlements continue to be used seasonally.

The northern portion of the Hope Bay Belt consists of several watersheds that drain into Roberts Bay,
and the Koignuk River which flows into Hope Bay west of Roberts Bay. Watersheds in the southern
portion of the belt drain into the upper Koignuk River. The entire area lies within the Bathurst Inlet-
Burnside Watershed.

The EIS

TMAC’s Project is the result of a continual evaluation of the proposal put forward in 2011 by Hope Bay
Mining Limited. In May 2012, the proposal was referred to the NIRB for public review pursuant to Part 5
of Article 12 of the Nunavut Agreement. Guidelines for the Preparation of the draft EIS were issued by
the Nunavut Impact Review Board (NIRB) in December 2012. The NIRB’s current review of this draft
Environmental Impact Statement for Phase 2 as defined by TMAC is a resumption of the review initiated
in May 2012. The EIS is part of the environmental assessment process established for a project under
the Nunavut Agreement.
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Figure 1
Project Location
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EXECUTIVE SUMMARY

TMAC has prepared the EIS with the support of traditional knowledge, community input and
perspectives, scientific experts, specialists, and consultants in various fields. Through the EIS, and the
environmental assessment process, TMAC describes the Madrid-Boston Project in relation to the
surrounding environment and proposed activities. Potential effects are predicted and mitigation plans
are developed. Where residual effects exist (i.e., effects remaining after mitigation measures have
been applied), the severity or “significance” of these effects is evaluated based on established criteria
and expert opinion. The supporting information and assessment rationale are described in the EIS.

The Proponent

TMAC is a Canadian mineral development company with offices at the Project site, in Cambridge Bay,
in Yellowknife, and in Toronto. TMAC purchased the Hope Bay Property from Newmont Mining
Corporation in Mach 2013. Following this acquisition, TMAC resumed development of the Doris Project
(Phase 1 of Hope Bay Project) and exploration activities on the Hope Bay Belt. TMAC is fully funded and
well positioned for exploring, permitting, constructing, operating, and closing known and future gold
deposits of the Hope Bay Project. The Company’s executive, engineering and environmental teams
have a wealth of Arctic development experience and are determined to continue the development of
partnerships with local business and companies who have specific northern experience.

Kitikmeot Partnerships

Any project of the scale and importance of the development of the Hope Bay Belt cannot be done in
isolation. Many partnerships are required and TMAC has been supported in its development goals by
meaningful partnerships with two important Inuit organizations: Nunavut Tunngavik Inc. (NTI) and the
Kitikmeot Inuit Association (KIA). The NTI is the partner organization that coordinates and manages
Inuit responsibilities set out in the Nunavut Agreement. NTI holds the surface title and mineral rights
to Inuit-Owned Lands (IOL) in Nunavut, including the surface rights over the entire Hope Bay Property
and mineral rights over selected portions of the Property. The KIA administers the surface rights and
the Inuit Impact and Benefits Agreement (lIBA) associated with TMAC’s activities at the Property. The
Kitikmeot Inuit Association (KIA) and TMAC will continue to share in existing and future benefits
through partnerships and agreements already in place including the Framework Agreement, the Inuit
Impact Benefits Agreement (lIBA) and the Commercial Lease. Both organizations fill important roles on
behalf of Inuit and they ensure, along with TMAC, that the existing Framework Agreement and other,
future agreements as required, will provide continued social and economic benefits for Nunavummiut,
Nunavut, and, Canada while effective stewardship to the land is maintained.

THE PROJECT
Mine Plan

Approach

TMAC will achieve continuous mine operation at the Hope Bay Project through mining at Doris (the
approved and existing Phase 1 of the Hope Bay Project), followed by the start of commercial mining of
the Madrid North, Madrid South and Boston deposits. This staged approach will apply across
construction, operation, reclamation and closure, and post-closure phases.

The Phase 1 (Doris) Project has already established infrastructure at Roberts Bay and the Doris Site
including accommodations (with capacity for up to 280 people); an operating underground mine with
ore and waste rock storage areas, an all-weather airstrip, a tailings impoundment area (TIA), permitted
25 million liters of fuel storage, a process plant, and all associated infrastructure required to operate
the mining operation.
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Madrid-Boston Project construction activities will overlap with the Phase 1 operation activities at the
Doris Site. The proximity of the Madrid area to the Doris Site, process plant, and TIA means that the
Project can utilize existing infrastructure at Doris. This will reduce costs, minimize the footprint, and
minimize the time required to develop the Madrid deposits, and support development of the Boston
Site. The permitted infrastructure and facilities at Roberts Bay and the Doris Site have sufficient
capacity to support Project construction for Madrid-Boston Project.

The Project involves overlapping construction and production activities. The planned sequence of
production activities for the Madrid and Boston sites are:

o Commence mining at Madrid North in Year 1 (2019) and continue to Year 13 (2031), with ore
processing at the Doris and Madrid North process plants;

o Commence mining at Boston in Year 4 (2022) and continue to Year 14 (2032), with partical ore
processing at the Doris Site in Years 4, 5 and 6, and at the Boston process plant construction
and ramp up to full production, expected by the end of Year 6; and

o Commence mining at Madrid South in Year 11 (2029) and continue to Year 14 (2032), with ore
processing at the Doris and/or Madrid North sites.

Construction, operation and closure activities associated with the schedule are subject to strategic
development evaluations but are adequate for supporting the FEIS.

Project Design Considerations

TMAC is committed to operating in a socially and environmentally responsible manner. To this end, the
Company has taken an inclusive and proactive approach to the design of the Hope Bay Project, guided
by a desire to avoid and mitigate potential adverse effects. Biophysical, socio-economic, cultural
heritage, health and safety, and other studies and baseline information has been considered
throughout the design of the Hope Bay Project and Madrid-Boston Project. Where information is
lacking, or cause-effect relationships are uncertain, TMAC has taken a precautionary approach to
ensure that serious harm or damage is avoided.

Highlights of the Madrid-Boston Project design and planning considerations are summarized below.

o TMAC is committed to workplace health and safety and strives to provide a positive safety
culture and an incident-free workplace.

o Traditional Knowledge (including Inuit Qaujimajatugangit [IQ]) has been also been considered,
including information about travel routes, wildlife movements, areas and wildlife of particular
importance, and land use activities.

o Socio-economic benefits will be enhanced through efforts to hire (and train, where necessary)
residents of Kitikmeot Region. Employment and business benefits are established in an Inuit
Impact and Benefit Agreement (IIBA) established between TMAC and the KIA. Potential adverse
socio-economic effects will be mitigated through progressive workplace programs such as the
Employee and Family Assistance Program.

o TMAC has conducted archaeological surveys and information collection from sites over the
history of the Hope Bay Project (including exploration activities) and has implemented a
Standard Operating Procedure detailing the steps to be taken upon discovery of a new
archaeological site. Sites are mapped and avoided wherever possible.

o Potential biophysical effects are minimized through the incorporation of mitigation measures
within the project design. This includes respect for buffer zones, set-backs, avoidance of
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sensitive areas (e.g. bird nesting areas, fish-bearing streams) where possible, and minimizing
habitat loss. Sensitivity mapping was used to identify sensitive ecosystems and habitats; this
was also informed by traditional knowledge and cultural values.

o The design considers the potential implications of climate change. Analysis includes projections of
future climatic and hydrological changes, and the design of mining infrastructure (e.g. roads,
tailings management facilities) considered potential vulnerabilities to these changes.

o Permafrost has been characterized and geotechnical design principles related to permafrost
have been developed. This accounts for changes in permafrost associated with climate change.

o A number of design changes are intended to mitigate effects on land users. This includes
enabling land users to move through areas of roads and infrastructure so as to minimize effects
of people travelling on the land.

Potential for Future Development

Consideration of potential future development is an integral part of the Project development. The
Project itself is part of a staged approach to development of the Hope Bay Belt that may facilitate the
identification, permitting and development of additional mining activities. The presence of existing
infrastructure constructed or maintained for this Project would be of value to future projects.

Project Schedule

The Hope Bay Project integrates a series of the components and activities of four sites over the life of
mine. Construction and operation activities on some sites are required to precede construction and
operation on other sites. Similarly, closure and post-closure activities on some sites will start prior to
the finish of operations on other sites. Overall, the schedule of the Phase 2 Project includes a four-year
Construction phase (Year 1 to Year 5), concurrent with the initial part of the 14-year Operation phase
(Year 1 to Year 14). Closure and reclamation activities begin in Year 12, and occur for four years in
total. Post-closure activities are also staged, beginning in Year 14. Figure 2 illustrates the Project
schedule for the various Project components.

Alternatives

The NIRB Guidelines require TMAC to provide a “go/no-go” analysis of the Madrid-Boston project, as
well as to present alternative means of carrying out the project.

Go/No-Go

There are two possible outcomes for a go/no-go decision for the Madrid-Boston Project:

1. Proceed with the Madrid-Boston Project, as proposed within this Application.

2. Abandon the Madrid-Boston Project until such time that risks identified through analyses could
be reduced or mitigated so as to enhance the Project feasibility.

TMAC believes that the Project is a viable project and should proceed to the benefit of all stakeholders
including the KIA and NTI. This conclusion is based on the fact that the Madrid-Boston Project
represents a significant opportunity for the development of a new mining camp in the Canadian Arctic.
The Hope Bay Property represents significant mineral exploration potential, and the Hope Bay Project
assets are well advanced. Potential risks have been significantly diminished through expenditures of
on-site infrastructure. The development plan has been designed to minimize capital investment and
build on the existing assets to generate cash flow that can sustain expansion and exploration.
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Predicted benefits of the Project to local communities include employment and economic benefits that
support both lifestyles and pursuits of Inuit while providing the opportunity of continuing the
integration of wage-based employment in Kitikmeot communities.

Alternative Means of Carrying Out the Project

The physical location of the deposits somewhat reduces the number of potential alternatives for the
development of Project components. The development of each site requires a minimum amount of
infrastructure such as mine portal, laydown areas, power supplies, fuel supplies, and, supporting
facilities. The design for each site focuses on an efficient layout of infrastructure with a minimal
footprint at each of the Project sites where mining occurs, and therefore, a wide range of options have
been considered during the conceptual design phase in order to achieve an optimal layout of facilities
at each sites.

Alternative means of executing the Project deal with the larger development of the Hope Bay Belt.
Alternatives have been evaluated for the location of the cargo dock, access to the Boston Site via AWR
and airstrip, surface mining methods such as open pits, underground mining methods and crown pillar
recovery, number and location of processing facilities, options for tailings management, and means by
which to generate and supply power. Ultimately, the various alternatives were evaluated on the basis
of technical and economic feasibility, environmental effects, reclamation potential, community
acceptability, and socio-economic effects and benefits. TMAC believes that the project presented and
assessed in the draft EIS is a thorough evaluation of the comprehensive and thorough proposal
submitted by Newmont in December 2011.

Economic and Operating Environment

Employment Impacts

Over the total life-of-mine, the Madrid-Boston Project will generate an estimated 11,764 person-years
of direct employment across Canada. This includes 2,281 person-years of direct employment associated
with construction activities (7,018 person-years of total [direct, indirect, and induced] employment),
and 9,484 person-years of direct employment (26,513 person-years of total employment) associated
with mine operations. Direct employment will begin with an estimated 175 full-time equivalent (FTE)
workers in Year 1, increasing to a maximum of 1,287 by Year 10, t then decreasing to a low of 281
during the final year of Operations.

In Nunavut, 321 person-years of direct employment are predicted during Construction and 1,110
person-years of direct employment during Operation. All direct employment benefits in Nunavut are
expected to be realised in the Kitikmeot Region during Operation, and the majority (90%) of Nunavut’s
employment benefits during Construction are also expected to be Kitikmeot-based. Table 1 summarizes
the predicted economic impacts of the Project.

Local Hiring and Procurement

TMAC estimates that approximately 15% of the construction workforce and up to 30% of the operation
workforce will be sourced from Nunavut. Employment opportunities will focus on hires from the
Kitikmeot communities of Cambridge Bay, Kugluktuk, Gjoa Haven, Taloyoak, and Kugaaruk. Under the
[IBA (March 2015), the top priority for hiring is for Inuit residents in the Kitikmeot Region.
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Table 1. Predicted Economic Impacts

Construction (Year 1 to Year 4) Operation (Year 5 to Year 14)
Economic Benefits Canada Nunavut  Kitikmeot Canada Nunavut Kitikmeot
Total Employment (person-years)' 7,018 567 390 26,513 1,973 1,517
« Direct Employment (person-years) 2,281 321 289 9,484 1,110 (all in Kitikmeot)
GDP ($ million) $808 $68.4 $41.0 $3,191.1 $245.4 $202.3
Tax Revenue ($ million) $146.2 $9.3 $5.7 $587.0 $33.8 $29.2
« Federal $80.0 $6.7 $4.2 $319.3 $24.7 $21.5
« Provincial/Territorial $66.3 $2.6 $1.5 $267.7 $9.1 §7.7
Labour Income ($ million)? $608.1 $59.9 $38.2 $2,456.7 $223 $190.6
« Direct Employment Income $304.2 $42.6 $34.1 $1,403.7  $163.8 (all in Kitikmeot)

Notes:

«Total Employment” estimates include direct, indirect, and induced employment generation.

?Labour income includes personal income benefits associated with direct, indirect, and induced employment
opportunities.

Source: ERM, 2016. Hope Bay Project: Economic Impact Model Report.

TMAC is also committed to maximizing contracting opportunities for Kitikmeot Qualified Businesses. As
outlined in the IIBA, Kitikmeot Qualified Business contracts represent contracts for goods and services
only open to bids from Kitikmeot Qualified Businesses, whereas Open Contracts are for the provision of
goods and services not provided by Kitikmeot Qualified Businesses. TMAC, in collaboration with the KIA
and other appropriate agencies, will work to establish a bid preparation training program for Inuit
business operators. Overtime TMAC believes that the Project will help facilitate capacity building in
the Kitikmeot and Nunavut which should assist with greater employment opportunities for future
Nunavummiut.

Workforce Accommodation and Transportation

It is expected that the total workforce at the Madrid-Boston Project (construction and operation crews)
will peak at up to approximately 650 individuals. The Doris accommodation will be expanded to house
400 persons while a new 300-person accommodation will be constructed at Boston. Employees working
at the Madrid sites will be housed at Doris.

The Project will be a fly-in/fly-out operation. Chartered flights between Edmonton/Yellowknife and
the site will run four times per week, and will transport employees not based in Nunavut. Nunavut
residents are to be transported from local communities through Cambridge Bay to site. All personnel
will operate on a three-weeks-on/three-weeks-off basis.

Project Infrastructure and Activities

Existing Infrastructure

Existing (and/or approved) site infrastructure that will be in use for other operating/exploration
projects and that may also be used to support Project construction activities includes: the Doris Site
accommodations with capacity for up to 400 people; Doris airstrip; Roberts Bay offloading facility and
road to Doris; and the Madrid North and Madrid South sites and access roads; and the accommodations
and airstrip at Boston.
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New and Expanded Infrastructure

The proximity of the Madrid area to the Doris Site, process plant, and TIA provides the opportunity for
the Project to utilize existing infrastructure at Doris, thereby reducing costs and minimizing the

footprint.

Table 2 summarizes the planned new construction and/or expansion of existing

infrastructure associated with Madrid-Boston Project.

Table 2. New and Expanded Infrastructure

Location Construction and/or Expansion Activities

Roberts Construction of an off-loading cargo dock at Roberts Bay.

Bay Construction of a 20 ML diesel tank farm (i.e., four 5 ML tanks).

Extension of service/access roads to cargo dock.

Doris Site Expansion of accommodations.

Expansion of the Doris Tailings Impoundment Area (TIA), to raise the south dam and construct
the west dam.

Minor relocation of the explosives facility

Construction of two wind turbines

Construction of a Windy lake north freshwater intake

Madrid Completion of the Madrid North underground workings including crown pillar recovery.

North Incremental expansion of surface infrastructure at Madrid North to accommodate production mining,
including the , laydown area, and, stockpile areas.

Construction of a 1,200 tpd concentrator and a power plant at Madrid North.

Construction of two wind turbines

Construction of all-weather access road and tailings line from Madrid North to the south end of the
Doris TIA.

Construction of maintenance facilities and other buildings required to support mining activities.
Construction of all other infrastructure necessary to support mining and milling activities at Madrid,
including fuel storage, ore pad, waste rock pad, and contact water pond.

Construction of other infrastructure necessary to support ongoing exploration activities.
Development of quarries for construction and for use as backfill in the mine.

Madrid Completion of the Madrid South underground workings.

South Incremental expansion of surface infrastructure at Madrid South to accommodate production mining.
Construction of all infrastructure necessary to support mining activities at Madrid South including
fuel storage, ore pad, waste rock pad, contact water pond.

Development of quarries for construction and for use as backfill in the mine.

All- Construction of Madrid-Boston AWR linking Madrid and Boston sites, inclusive of all stream crossings

Weather along the road alignment.

Road Development of quarries for construction of the AWR.

Boston Completion of the Boston underground workings including crown pillar recovery.

Construction of all-weather airstrip at Boston.

Construction of all infrastructure necessary to support mining and processing activities at Boston
including construction of a new accommodation (300 beds) and associated support facilities (sewage
treatment, incinerator, water supply), ore pad, explosives facility, waste rock pad, reagent pad,
dry-stack tailings management area (TMA), laydown area, maintenance facilities, contact water
ponds.

Construction of Boston Site processing plant.

Construction of two wind turbines.

Construction of a power plant and fuel tank farm.

Construction of a wastewater treatment plant including discharge outfall to Aimaokatalok Lake.
Other infrastructure necessary to support ongoing exploration activities at Boston.
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Borrow Pits and Quarry Sites

The development and ongoing maintenance of Project facilities and infrastructure will require the
development of quarries for aggregate sourcing. The Project design has identified all potential quarry
sites and the quarry material is geochemically stable. Up to 5 Mt of quarried material will be required
for Phase 2 Project construction.

Marine Resupply and Transportation

Roberts Bay will receive all fuel, equipment and material required for the Project construction and
operation with the exception of special or timely items that will need to be flown in. During both
phases, TMAC expects to receive up to three fuel shipments, and three to four cargo vessels (sealifts
for materials, equipment, freight, and resupply) each open-water season.

The Project will utilize a network of project site roads Speed limits will apply for safety purposes.
Personnel will be transported on charter aircraft from Edmonton, Yellowknife and the Kitikmeot
communities. Air freight service will utilize regular crew transports, as well as freight aircraft. A new
2,000 m-long airstrip will be established at the Boston Site. This airstrip is designed for aircraft such as
Dash-8 and Boeing 737-200 and would also allow larger aircraft such as Hercules C-130. There is also
an existing all-weather airstrip (and ice airstrip) at the Doris Site.

Madrid-Boston All-Weather Road

The Madrid-Boston All-Weather Road (AWR) will be a new facility constructed for the Project. The road is
designed to be a single-lane road with turnouts to allow for passing. Haul trucks will be used to construct
the road and will travel the road hauling ore and concentrate during the Operation phase.

Mining Methods

The Doris, Madrid, and Boston deposits will occur in permafrost and in non-permafrost conditions. In
particular, the Madrid deposits are situated partially beneath lakes, and are therefore not entirely
under permafrost conditions, whereas the Boston deposit is in permafrost conditions. The deposits will
be accessed by ramp declines from the surface, and ramps will also be used to haul ore and waste from
underground. Underground mining activities will incorporate several methods that address the
geometry and anticipated ground conditions of the deposits. Crown pillar recovery will be used to
ultilize ore in areas close to or at surface.

Waste Rock and Tailings Management

The use of mining methods will generally minimize waste rock material brought to the surface, thereby
reducing the potential for contact water at the surface, and minimizing blasting and fuel requirements
for haulage out of the mine. Waste rock will be used as backfill prior to closure. Each of the mine sites
includes a waste rock pile located as close as practicable to the mine portals. Waste rock generated by
the Project has been characterized and does not pose a risk of acid drainage.

Ore Management and Mineral Processing

During the Project, ore stockpiles will be established at the Madrid North, Madrid South, and Boston
sites. The existing Doris process plant is operational and will continue to be used in the Project; the
Doris ore stockpile will also continue to be used. A 1,200 tpd concentrator will be constructed at
Madrid North and a 2,400 tpd process plant will be constructed at Boston. Ore will be processed at
Doris, Madrid North, and Boston sites; all ore mined at Madrid South will be hauled by truck to the
Doris process plant or Madrid North Concentrator.
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The mining rate at Madrid North is expected to peak at 3,200 tpd which exceeds the processing
capacity of the Madrid North concentrator. The excess ore will be trucked to the Doris process plant for
processing. The concentrate produced by the Madrid North concentrator will also be trucked to the
Doris process plant for gold recovery. The Boston process plant will be commissioned in on or before
2023 and fully operational in 2024 production. For the initial three years, a portion of ore mined from
Boston will be trucked to the Doris process plant for processing. Once the Boston process plant is fully
operational (2024), all Boston ore will be processed at Boston thereby ending ore transportation to
Doris.

Tailings Management

The tailings produced at the Madrid North concentrator will be pumped to the Doris TIA through a
pipeline along an access road. Operation of the Doris TIA will continue as currently authorized. The
tailings produced at the Boston processing plant will be dry-stacked at Boston.

Water Management

Water management for the Doris TIA follows the authorizations under the Type A Water Licence
2AMDOH1323. Water management will be modified so that the Doris TIA will receive all site surface and
underground mine water that does not meet discharge criteria, including: water collected from Madrid
contact water ponds; flotation tailings from ore processing and concentrate processing (Doris and
Madrid sites). Water that meets discharge criteria (set forth in the Type A Water Licence) will be
discharged to Roberts Bay via the marine outfall. Concentrate tailings will be placed underground with
waste rock.

The volume of water reclaimed from the Doris TIA will be maximized in order to minimize the need for
freshwater make-up from Doris Lake. Domestic (potable) water for Doris Site will continue to be drawn
from Windy Lake; industrial water will be drawn from Doris Lake. At Boston, domestic and industrial
water will be drawn from Aimaokatalok Lake; wastewater, including mine contact water, will be
reused, and treated wastewater will be discharged to Aimaokatalok Lake via an outfall. Treated
domestic water at Boston will be discharged to the tundra during construction and closure and to
Aimaokatalok Lake during operations.

Waste Management

Non-hazardous waste will be segregated and disposed of either in an incinerator, landfill, or will be
open burnt. Domestic waste generated at Madrid will be trucked to Doris and integrated with the Doris
waste stream for handling and disposal. A new incinerator and a landfill will be constructed at Boston.

The fully functional Boston accommodations will include a biological sewage and greywater treatment
plant. Discharge of the treated effluent will be to the tundra during construction and closure and to
Aimaokatalok Lake during operations with other site discharges. The sludge will be incinerated or trucked
underground for disposal with the backfill waste. There will not be accommodations at the Madrid North or
South sites; black- and gray-water waste will be collected (via portable facilities) and transported for
disposal at the Doris Site sewage treatment facility.

Utilities, Storage, and Auxiliary Services

The power load requirement for the Project (mine, mill, and site-related facilities) will peak at
approximately 85,000 MWh/yr. The existing Doris power plant has sufficient capacity to support the
Doris Site. A dedicated power generation plant will be established at Madrid North (three 1.2 MW units)
and Boston (eight 1.2-MW units with 725-KW standby generator). Power required at Madrid South will
be supplied by generators (two 725-KW generators with one 350-KW emergency standby generator).
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Power lines connecting all sites will eventually ensure a more stable and efficient power network with
wind power being proposed as a means to supplement diesel power generation across the belt.

Diesel fuel will arrive at the Roberts Bay and will be primarily stored at the tank farms at Roberts Bay
(45 ML total), with supplemental storage at the existing Doris tank farm (7.5 ML) and new tank farms at
Madrid North (4.5 ML) and Boston (7.5 ML). Bulk fuel trucks will transport fuel between Roberts Bay and
the sites. Explosives will be stored in authorized magazines; magazines are currently located at the
Doris Site and similar facilities will be established at the Boston Site. Hazardous materials (including
reagents) will be transported, handled at stored in accordance with the requirements of the
Transportation of Dangerous Goods Act; the primary reagent storage facilities are at the Doris Site and
Boston Site. Hazardous waste will be removed from the site for authorized disposal.

The Hope Bay Project has limited access points due to the remote location. All persons entering and
leaving the site are tracked and approved prior to boarding aircraft, and will be oriented to the site
regulations and procedures. There is zero tolerance for alcohol or drug use at the site. Workers will be
trained to identify and respond to fire hazards, and formal evacuation procedures will be maintained.
An emergency response team will be trained and equipped to deal with emergencies.

Environmental Management

TMAC’s Environmental Management System (EMS) is the high-level framework that enables the proper
implementation of the Environmental Management Plans (EMPs). The list of EMPs also includes a series
of socio-economic management plans to be updated as required. TMAC’s commitment to environmental
management is integrated through all levels of company. Overall, the EMS and associated EMPs provide
the means by which TMAC will monitor, evaluate, and report on the performance of mitigation
measures to manage potential adverse effects and enhance socio-economic benefits.

Specific EMPs are already in place for the previous phases of development of the Hope Bay Belt, and
TMAC does not expect the core content of these plans to change significantly over the life of the
Project. However, plans will be updated to respond to changes in regulations and reporting
requirements, evolving organizational structure, monitoring information (i.e., adaptive management)
and review of Madrid-Boston Project during the NIRB and NWB processes.

Closure and Reclamation

Most of the Hope Bay Project areas will be actively used during the Construction and Operation phases
of the Project. However, where practicable, areas which are no longer needed to carry out Project
activities will be progressively reclaimed.

Closure and Reclamation Plans have been prepared and addresses three closure scenarios:

o Short-term temporary mine closure may occur if activities are suspended for a period of less
than one year. The project will enter a Care and Maintenance phase, wherein equipment and
facilities are maintained in a state of readiness to resume operation, while also maintaining
appropriate environmental protection measures.

o Long-term temporary mine closure occurs when activities are suspended (in Care and
Maintenance) for more than one year (e.g., due to prevailing economic conditions). In this
scenario, TMAC will ensure that sites are maintained in a secure condition; all facilities and
equipment are de-energized and winterized, and hazardous waste and explosives are removed
from the site. Essential personnel (including environmental staff) will maintain site security
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and monitoring. A Long-term Care and Maintenance Plan would be submitted, and operations
would resume when the influencing circumstances change.

o Final mine closure would involve full closure and reclamation activities as described in the
Phase 2 Mine Closure and Reclamation Plans. This includes removal of site buildings and
infrastructure. The Doris and Boston tailings facilities will be prepared for long-term closure,
with reclamation and monitoring measures to ensure environmental integrity. The Boston
airstrip and the Madrid-Boston AWR will remain in place as a permanent permafrost protection
measure, although peripheral equipment (e.g., signposts) and water management
infrastructure (e.g., drains, culverts, bridges) will be removed.

The site abandonment goal of the final closure activities is to return Project sites and affected areas to
viable and, wherever practicable, self-sustaining ecosystems that are compatible with a healthy
environment and with human activities. TMAC’s closure principles, objectives and criteria have been
developed to achieve this future land-use goal in as short a duration as reasonably practical. Post-closure
monitoring will take place at the site until such time that the objectives of the closure and remediation
activities have been met to the satisfaction of the regulatory authorities and all affected parties.

CONSULTATION AND ENGAGEMENT

Public Consultation and Engagement

TMAC is committed to public consultation and engagement. Public information and input has been
achieved for the Project in a variety of ways, including community meetings and one-on-one meetings
with hamlets, the KIA and NTI, and other groups, and wildlife workshop with local elders and
harvesters. Outreach materials written in non-technical, accessible language have been circulated and
translated into Inuktitut and Inuinnagtun. Through the Project engagement program to date, Kitikmeot
Inuit have provided local knowledge and raised questions and concerns regarding the Project.

Government Engagement

TMAC’s government engagement efforts focus on providing review agencies with comprehensive
information regarding the Phase 2 Project. Timelines and milestones are routinely communicated to
review agencies so that they can more effectively plan their workloads and be sufficiently prepared to
participate in the environmental assessment process. All Project-related correspondence with
government agencies is copied to NIRB so that it becomes part of the public record.

In September 2016, TMAC invited representatives of the KIA and federal and territorial review agencies
to tour the Hope Bay Project (including existing facilities and Madrid and Boston sites).

Traditional Knowledge

Traditional Knowledge (TK) is a term used to capture the knowledge held by Inuit of the land and
wildlife, the Earth’s natural processes, and of ways to ensure harmony and balance in life. TK studies
provide a valuable way of documenting spatial and temporal patterns of hunting, harvesting, fishing,
habitation, and travel in a given area. They can also provide detailed information on local ecological
processes, socio-cultural patterns and institutions, spirituality, ethical, and other matters.

TMAC has considered TK in the Project design, baseline studies and assessment of Valued Ecosystem
Components (VECs) and Valued Socio-Economic Components (VSECs), and development of mitigation
and management plans. A significant amount of TK collected for the Project has been sourced from the
Naonaiyaotit Traditional Knowledge Project (NTKP) database. The NTKP is the foundation for recorded
and geo-referenced Inuit TK in the western Kitikmeot Region. The Project is located in an area that has
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seen considerable historic use by Inuit, as demonstrated by the large number of gathering places and
travel routes identified in the RSA. This is likely due to the abundance of terrestrial, freshwater, and
marine wildlife resources that have traditionally been found in the region and harvested by Inuit.

Of particular note, TK (and the broader body of Inuit knowledge known as Inuit Qaujimajatuqgangit, or
IQ) informed the wildlife studies of past and current trends in wildlife migration and potential
disruptions to wildlife movements. Targeted workshops were held with local representatives to
understand and discuss how other Project infrastructure such as roads can be built and operated in a
way that minimizes potential impacts to wildlife.

ENVIRONMENTAL SETTING

Physical Setting

The climate in the Hope Bay Project area is one of extremes. There is relatively little precipitation,
and temperatures stay below freezing for most of the year, reaching over 20 degrees for short periods
in the summer. Summer is a season of nearly constant light, while darkness, twilight, and extreme cold
dominate winter.

Inuit have noted changes in climate trends (as recorded in a Naonaiyaotit Traditional Knowledge
Project report), and their observations are supported by historical climate data collected over the last
half a century. While predicting the effects of climate change is difficult, effects are believed to
include higher temperatures and precipitation, which in turn may affect permafrost and snow depth.

Air quality in the Hope Bay Project area and elsewhere in Nunavut is generally of good quality,
reflecting the low amount of air pollution from large human populations. Outside of the Hope Bay
Project area, most air emissions are from the use of diesel generators, heaters, vehicles, snowmobiles,
all-terrain vehicles and boats. Noise levels are generally low.

The Project is located on the Canadian Shield, a huge geological formation made up of ancient volcanic
rock scraped level by glaciers. Exposed bedrock outcrops are common. Sediment deposited by glaciers
and rivers have collected to form long, winding ridges known as eskers. The Madrid-Boston Project is
within the continuous permafrost region of western Nunavut, where a layer of soil and rock stays
frozen year-round.

Biological Setting

Where rock outcrops, water and cliffs are absent on the landscape, trees and summer flowers are
numerous and widespread in the tundra of the Project area. Trees are short and stunted forms of dwarf
birch, green alder, willow, and white and black spruce can be found in some areas. Sedge meadows
and wetlands are common in low moist areas. More than 870 plant species grow in the Project area,
including many species of lichens, mosses, and algae.

Terrestrial animals in the region include barren-ground caribou (of the Dolphin/Union, and Beverly
herds), muskox, grizzly bear, wolverine, and grey wolves, as well as several species of raptor,
waterfowl, and upland breeding birds. Caribou and caribou hunting are central to Inuit culture, identity,
recreation, and kinship and are of economic importance to the Inuit and other residents of Nunavut.

Four species of cliff-nesting raptors (peregrine falcon, gyrfalcon, rough-legged hawk, and golden eagle)
and three ground-nesting raptor species (snowy owl, short-eared owl, and northern harrier) may live in
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the area. Waterbird species in the Phase 2 Project area include geese, tundra swan, several species of
ducks, gulls, Arctic tern, four species of loons, and sandhill crane.

A total of fourteen fish species are found in lakes, ponds, and streams in the Project area. The most
common fish species is the Ninespine Stickleback, followed by Lake Trout, Arctic Char, Arctic Grayling,
Slimy Sculpin, Lake Whitefish, Cisco, Least Cisco, Burbot, Broad Whitefish, Arctic Flounder, Fourhorn
Sculpin, Greenland Cod, and Starry Flounder. The latter four species were captured at the downstream
ends of outflows leading to Roberts Bay.

Marine fish include Saffron Cod, Capelin, Arctic Flounder, Pacific Herring, Fourhorn Sculpin, Arctic Char,
Bering Wolffish, Inconnu and Greenland Cod. Ringed seals are sometimes seen in Roberts Bay.

Human Setting

Social and economic conditions in Nunavut are unique within Canada and have changed significantly
over the last 50 years. In the late 1950s and early 1960s, many people transitioned from a semi-
nomadic hunter-gatherer existence to live in predominantly permanent or settled communities.
Following the collapse of pelt prices in the 1950s and a series of epidemics that killed many Inuit, the
family allowance program was introduced in 1947 and became a primary source of income for many
who had relocated to settlements. Previously, gathering among Inuit was seasonal and kinship-based,
but the settlements gathered together a large number of Inuit from different kin groups.

Moving to a wage economy was disruptive to social roles within Inuit culture. Hunters, who had been
the most highly respected leaders, started to take on employment, with varying degrees of success.
Prestige became increasingly associated with what money could buy. In the settlements, economic
inequality was common, and households cooperated with each other less frequently. Authority that
used to belong to elders shifted to the government. Improved medical care and government payments
contributed to an increase in birth rates.

The resulting social and economic conditions are not a matter of ‘old ways’ and ‘new ways’, but rather
a blend created by Inuit to navigate their current realities and the continuously changing elements of
social and economic life, forming the context within which the proposed Project might be developed
and contribute to further social and economic change. Kitikmeot communities continue to face a
number of social and economic challenges, such as high unemployment rates, low levels of education,
and the need to improve health outcomes.

Nunavut is being explored for uranium, diamonds, gold and precious metals, base metals, iron, coal,
and gemstones. Within the Kitikmeot region TMAC’s Doris mine is the only operating mine, but there
are three advanced exploration projects and 14 active mineral exploration projects.

There are local and commercial land uses in the area. Commercial land use is minor, consisting of sport
hunting, guide-outfitting and lodges, and tourism (e.g., nature tourism, recreation, and cruise ships).
One lodge offers tourism activities (e.g., hiking, wildlife observation, and photography). Sport hunters
and harvesters rely upon muskox, caribou, wolf, and wolverine. Land uses consist of hunting, trapping,
fishing, camping and travel. Harvested game is used for personal consumption and shared throughout
the community.
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PROJECT INTERACTIONS AND EFFECTS

Valued Components

Valued Ecosystem Components (VECs) and Valued Socio-economic Components (VSECs) are,
respectively, those components of the natural and human environment considered to be of scientific,
ecological, economic, social, cultural, or heritage importance. Valued components for the Phase 2
Project were scoped through a process of public consultation, regulatory engagement, review of
traditional knowledge, and recommendations included in the NIRB EIS guidelines; candidate VECs and
VSECs were also considered in terms of their potential interaction with the Madrid-Boston Project.

Based on this information, TMAC identified the VECs, VSECs, and other Subjects of Note for the
Project. Valued components are related to the atmospheric, terrestrial, freshwater, marine, and
human environments, and are listed below by subject area.

The following sections and Tables 3 to 5 summarize the key findings of the EIS with reference to
potential effects for each VEC and VSEC, proposed mitigation and management actions, residual
effects, and the overall significance ratings of the predicted impacts.

Atmospheric Terrestrial Freshwater Marine Human
Environment Environment Environment Environment Environment

= Ambient Air Quality = Vegetation = Surface Water * Water Quality = Archaeological
- Noise and Vibration = Special Landscape Quantity - Sediment Quality Sites
Features = Water Quality « Fish Habitat = Economic
- Caribou - Sediment Quality « Fish Communities Development
- Grizzly Bear - Fish Habitat - AT G = Business
« Muskox « Fish Communities ST SR
- Furbearers = Arctic Grayling - Ringed Seal ° Employ.ment
- Raptors = Lake Trout o VT s ° E_?;;?:;n and
= Waterbirds = Arctic Char . . .
. LBJi[;:jaSnd Breeding = Cisco/Whitefish - Z']grf‘:;fgst:'uoc“tz'pg

and Services

e Community Health
and Well-being

e Commercial Lane
and Resource Use

* Traditional
Activities and
Knowledge

* Human Health and
Environmental Risk
Assessment

Atmospheric Environment

The Project activities such as vehicle use and power generation will produce air emissions, which have
the potential to affect ambient air quality. However, as the Project is in a remote location far from the
nearest community, it is unlikely that members of the public will be inside the affected area for any
extended period of time.
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Table 3. Summary of Atmospheric and Terrestrial Environment Residual Effects

Subject Area

VEC

Potential Effect(s)

Mitigation Measures Residual Effect(s)

Significance
Rating

Atmospheric
Environment

Ambient Air
Quality

« Changes to ambient

air quality.

A portion of the TIA will be subaqueous to help reduce » Changes to
fugitive dust emissions. ambient air

Stacks with sufficient height to help reduce ground level air quality.
contaminates.

Road and infrastructure optimization to reduce transportation
and haul distances.

Employee training and instruction relating to process control
and air emissions.

Waste recycling program to reduce incinerated waste.
Emission control systems used on equipment, where applicable.

Fuel efficient and low emission equipment use, where
applicable.

Regular equipment servicing and preventative maintenance.

Dust suppressants applied to roads, stockpiles, TIA and TMA
where needed.

Road speed limit of 50 km/hr.

Contour stockpiles and install engineering dust controls,
where needed.

Adaptive management through air quality monitoring.
Stack testing and reporting, when applicable.

Ongoing dust deposition and airborne particulate monitoring
and reporting.

Not significant

Noise and
Vibration

Effect on Humans.

Effect on Wildlife.

Mobile equipment with appropriate mufflers and silencers and e« Effect on
follow manufacturer recommended maintenance schedules; Humans.
Use enclosures for ore processing (including crushing), power, | Effect on
and air compression activities. Processing enclosures should Wildlife.
achieve at least an STC30 rating, and the Boston Power

Generation Facility enclosure should also achieve a STC30

rating Ore concentrating and processing conducted indoors to

reduce noise emissions.

The Boston Power Generation Facility exhausts could include

a silencer to reduce combustion exhaust noise emissions.

Haul road designed to optimise the haulage route to avoid

receptors, where feasible, and to minimise the distance

travelled to reduce the overall noise generation.

Mobile equipment travelling within speed limits.

Not Significant

(see Terrestrial
Wildlife VECs)




Subject Area

VEC

Potential Effect(s)

Mitigation Measures

Residual Effect(s)

Significance
Rating

Vegetation and
Special
Landscape
Features

Vegetation

Loss of vegetation.

Alteration of
vegetation.

Minimize footprint of facilities.

Avoidance of sensitive areas and rare plants during Project
design.

Minimize disturbance of vegetation, permafrost and soils
outside of Project footprints.

Limit dust production - dust suppressants on roads.
Speed limits to reduce dust generation.

Vehicles restricted to site roads and quarry footprints and ice
roads.

Minimize soil degradation (i.e., erosion) by establishing and
implementing erosion control.

Reclaim unused disturbed areas where possible.
Monitor water quality to meet discharge requirements.
Adequate fill depths to ensure preservation of permafrost.

e Loss of
vegetation.

None Predicted

Not significant

Special
landscape
features

Loss of special
landscape features.

Alteration of special

landscape features.

Avoidance of rare of sensitive areas and rare plants during
Project design.

Minimize disturbance of vegetation, permafrost and soils
outside of Project footprints.

Limit dust production - dust suppressants on roads.
Speed limits to reduce dust generation.

Vehicles restricted to site roads and quarry footprints and ice
roads.

Minimize soil degradation (i.e., erosion) by establishing and
implementing erosion control.

Reclamation of unused disturbed areas where possible.
Monitor water quality to meet discharge requirements.
Adequate fill depths to ensure preservation of permafrost.

« Loss of special
landscape
features.

None Predicted

Not significant

Terrestrial
Wildlife and
Wildlife Habitat

Dolphin and
Union (Island)
herd

Habitat loss.
Disturbance.

Disruption of
Movement.

Attraction to the
Project.

Direct Mortality.
Increased Access

Employee awareness / environmental induction program.

Open water marine resupply to avoid Dolphin and Union
caribou migration on the sea ice.

Plan footprint to avoid sensitive wildlife areas.

Minimize footprint of facilities.

Limit dust production - dust suppressants on roads.
Maintaining equipment to limit noise production.

Surveys prior to blasts to limit disturbance if caribou present.

» Habitat loss.
o Disturbance.

« Disruption of
movement.

Not significant




Subject Area

VEC

Potential Effect(s)

Mitigation Measures Residual Effect(s)

Significance
Rating

and Harvest.
Changes in
Environmental
Media Quality.

Speed limits to minimize the chance of collisions with wildlife
and noise.

TMAC has a no hunting policy for all personnel while working
on site.

Identify locations of the AWR with Elders and harvesters for
caribou crossing structures to facilitate crossing for wildlife.
Snow management on roads.

Helicopters to avoid caribou by at least 300 m vertically and
600 m horizontally where safe to do so.

Fixed-wing aircraft to maintain a minimum of 610 m elevation
except when landing or taking off where safe to do so.

If caribou near airstrip (250m) then delay flights to keep
caribou safe and avoid disturbance, when safe to do so.

Beverly and « Habitat loss. Employee awareness / environmental induction program. « Habitat loss. Not significant
Ahiak sub « Disturbance. Plan footprint to avoid sensitive wildlife areas. « Disturbance.
populations Disruption of Minimize footprint of facilities.
Movement. Limit dust production - dust suppressants on roads.
* Attraction to the Maintaining equipment to limit noise production.
Project. Surveys prior to blasts to limit disturbance if caribou present.
+ Direct Mortality. Speed limits to minimize the chance of collisions with wildlife
 Increased Access and noise.
and Harvest. Vehicles must give wildlife the right of way.Drivers to stay in
+ Changes in their vehicles when caribou present so not to disburb caribou.
Environmental TMAC has a no hunting policy for all personnel while working
Media Quality. on site.
Identify locations of the AWR with Elders for caribou crossing
structures to facilitate crossing for wildlife.
Snow management on roads.
Helicopters to avoid caribou by at least 300 m vertically and
600 m horizontally where safe to do so.
Fixed-wing aircraft to maintain a minimum of 610 m elevation
except when landing or taking off where safe to do so.
Muskox « Habitat loss. Employee awareness / environmental induction program. » Habitat loss. Not significant
o Disturbance. Plan footprint to avoid sensitive wildlife areas. « Disturbance.

Disruption of
Movement.

Minimize footprint of facilities.
Limit dust production - dust suppressants on roads.




Subject Area

VEC

Potential Effect(s)

Mitigation Measures Residual Effect(s)

Significance
Rating

Attraction to the
Project.

Direct Mortality.
Increased Access
and Harvest.
Changes in
Environmental
Media Quality.

Maintaining equipment to limit noise production.

Surveys prior to blasts to limit disturbance if muskox present.
Speed limits to minimize the chance of collisions with
wildlife.

Vehicles must give wildlife the right of way.Drivers to stay in
their vehicles when wildlife present.

TMAC has a no hunting policy for all personnel while working
on site.

Identify locations of road embankment along AWR with Elders
and hunters that could be graded to facilitate crossing for
wildlife.

Snow management on roads.

Helicopters to avoid caribou by at least 300 m vertically and
600 m horizontally where safe to do so.

Fixed-wing aircraft to maintain a minimum of 610 m elevation
except when landing or taking off where safe to do so.

Grizzly Bear

Habitat loss.
Disturbance.
Disruption of
Movement.
Attraction to the
Project.

Direct Mortality.
Increased Access
and Harvest.
Changes in
Environmental
Media Quality.

Employee awareness / environmental induction program. » Habitat loss.
Plan footprint to avoid sensitive wildlife areas. « Attraction to
Minimize footprint of facilities. the Project.

Limit dust production - dust suppressants on roads.

Maintaining equipment to limit noise production.

Surveys prior to blasts to limit disturbance if bears present.

Speed limits to minimize the chance of collisions with wildlife.

Vehicles must give wildlife the right of way.

Drivers to stay in their vehicles when wildlife present.

TMAC has a no hunting policy for all personnel while working
on site.

Identify locations of road embankment along AWR that could
be graded to facilitate crossing for wildlife.

Snow management on roads.

Helicopters to avoid caribou by at least 300 m vertically and
600 m horizontally where safe to do so.

Fixed-wing aircraft to maintain a minimum of 610 m elevation
except when landing or taking off where safe to do so.

Waste management, camp hygiene along with employee
education will limit the attractiveness of the Project for bears.

Not significant




Subject Area

VEC

Potential Effect(s)

Mitigation Measures

Residual Effect(s)

Significance
Rating

Furbearers
(Wolverine

Habitat loss.
Disturbance.
Disruption of
Movement.
Attraction to the
Project.

Direct Mortality.
Increased Access
and Harvest.

Changes in
Environmental
Media Quality.

Employee awareness / environmental induction program.
Plan footprint to avoid sensitive wildlife areas.

Minimize footprint of facilities.

Limit dust production - dust suppressants on roads.
Maintaining equipment to limit noise production.

Speed limits to minimize the chance of collisions with wildlife.
Vehicles must give wildlife the right of way.

TMAC has a no hunting policy for all personnel while working

on site.

Identify locations of road embankment along AWR that could
be graded to facilitate crossing for wildlife.

Snow management on roads.

Helicopters to avoid caribou by at least 300 m vertically and
600 m horizontally where safe to do so.

Fixed-wing aircraft to maintain a minimum of 610 m elevation
except when landing or taking off where safe to do so. Waste
management, camp hygiene along with employee education
will limit the attractiveness of the Project for furbearers.

o Habitat loss.

o Attraction to
the Project.

Not significant

Raptors

Habitat loss.
Disturbance.
Attraction to the
Project.

Direct Mortality.
Changes in
Environmental
Media Quality.

Employee awareness / environmental induction program.
Minimize footprint of facilities.

Clearing and construction at sensitive locations for ground-
nesting raptors to occur outside of the sensitive time periods
(breeding period) or to be accompanied by nest survey during

sensitive periods.

Avoidance of known nests or nesting areas, where possible.

« Habitat loss.
« Disturbance.

Not significant

Waterbirds

Habitat loss.
Disturbance.
Attraction to the
Project.

Direct Mortality.
Increased Access
and Harvest.
Changes in
Environmental
Media Quality.

Employee awareness / environmental induction program.
Minimize footprint of facilities.

Conduct ground clearing outside of sensitive nesting periods
for waterbirds or conduct pre clearing surveys for waterbirds
if construction cannot be scheduled outside of sensitive
periods policies that prohibit hunting on site, littering, and

feeding wildlife.

Speed limits, giving wildlife the right of way, and dust control

on roads.

Avoidance of areas of large concentrations of foraging or

« Habitat loss.
« Disturbance.

« Disruption of
movement.

Not significant




Significance

Subject Area VEC Potential Effect(s) Mitigation Measures Residual Effect(s) Rating
moulting birds.
Avoidance of known nests or nesting areas.
Upland Birds « Habitat loss. Employee awareness / environmental induction program. » Habitat loss. Not significant
o Disturbance. Minimize footprint of facilities.  Disturbance.
o Attraction to the Conducting ground clearing outside of sensitive nesting o Disruption of
Project. periods for upland birds or conduct pre clearing surveys for movement .

Direct Mortality.
Increased Access
and Harvest.
Changes in
Environmental
Media Quality.

upland breeding birds if construction cannot be scheduled
outside of sensitive periods.

Ensure that waste management facilities and Project
buildings are wildlife-proof.

Policies that prohibit hunting on site, littering, and feeding
wildlife.

Speed limits, giving wildlife the right of way, and dust control
on roads.

Avoidance of known nests or nesting areas.




Table 4. Summary of Freshwater and Marine Environment Residual Effects

Decommissioning.

Site and Mine
Contact Water.

Water Use.

Quarries and Borrow
Pits.

Explosives.

Fuels, Qils, and
PAH.

Treated Sewage
Discharge.

Dust Deposition.

Build on competent bedrock and use geochemically stable
rock for roads, pads, and structures.

Recycle site and mine water.

Adhere to Federal and Territorial standards for emissions, in-
water works, explosives, and receiving water criteria.

Follow BMPs outlined in site management plans, including the
Phase 2 Aquatic Effects Monitoring Plan (AEMP).

Treat sewage and mine water as appropriate and discharge
to tundra or waterbodies as required by regulations and
permits.

Implement sediment and erosion control measures to reduce
over-land water flow and direct water to management
structures.

Store fuels and petroleum in secondary containment systems
with appropriate spill contingencies in place.

Regular inspections of management structures and adherence
to site surveillance plans as directed by Water Licences.

Significance
Subject Area VEC Potential Effect(s) Mitigation Measures Residual Effect(s) Rating
Surface Surface water < Alteration of Using existing infrastructure, and minimizing footprint and « Alteration of Not significant
hydrology quantity Streamflow at Doris contact water. streamflow in
Watershed. Recycling and reusing contact water. Doris Watershed.
* Alteration of Following permit conditions for water withdrawals. * Alteration of
Streamflow at Contact water storage facilities designed for high flows. streamflow n
Windy Watershed. . ) ) ) Windy
. Incorporation of climate change in design flows.
« Alteration of imol tation of erosi trol Watershed.
Streamflow at mplementation of erosion control measures. « Alteration of
Aimaokatalok Adherence regulatory requirements for culvert maintenance streamflow in
Watershed. and in-water work. Aimaokatalok
Monitoring ponds and the TIA. Watershed.
Using groundwater to reduce fresh water consumption.
Freshwater Surface water o Site Preparation, Use existing infrastructure for Doris Project and minimize « Site Preparation, Not Significant
Water Quality quality Construction, and footprint of Phase 2 infrastructure. Construction, and

Decommissioning.

« Site and Mine
Contact Water.

« Explosives.




Significance

Subject Area VEC Potential Effect(s) Mitigation Measures Residual Effect(s) Rating
Freshwater Sediment Site Preparation, « Same as Freshwater Water Quality. « Site Preparation, Not Significant
Sediment Quality quality Construction, and Construction, and
Decommissioning. Decommissioning.
Site and Mine « Site and Mine
Contact Water. Contact Water.
Quarries and Borrow
Pits.
Explosives.
Fuels, QOils, and
PAH.
Treated Sewage
Discharge.
Dust Deposition .
Freshwater Fish Fish habitat Habitat loss or « DFO’s Measures to Avoid Causing Harm to Fish and Fish None predicted
alteration. Habitat.
» Restricted Activity Timing Windows.
* Management plans including Environmental Protection Plan.
 Infrastructure sited to avoid fish-bearing habitat where
possible.
» Infrastructure design minimizes footprint and avoids critical
freshwater fish habitat.
» Design of crossing structures to maintain fish passage at
water crossings along all-weather roads.
« Limiting water withdrawal by recycling water, limiting
groundwater inflows, and returning compliant effluent to
waterbodies from which they were withdrawn.
« Fisheries offsetting measure as deemed necessary and
approved by DFO.
Changes in » See Freshwater Water Quality and Freshwater Sediment None predicted

freshwater water
quality and/or
sediment quality.

Quality.




Significance

Subject Area VEC Potential Effect(s) Mitigation Measures Residual Effect(s) Rating
Fish Direct mortality and DFO’s measures to avoid causing harm to fish and fish None predicted
community: population habitat.
Arctic Grayling abundance. Restricted Activity Timing Windows.
Screening water intakes and discharge pipes to avoid
entrainment or impingement of fish.
Noise and vibration thresholds for blasting activities.
Changes in See Freshwater Water Quality and Freshwater Sediment None predicted

freshwater water
quality and/or
sediment quality.

Quality.

Fish Direct mortality and DFO’s Measures to Avoid Causing Harm to Fish and Fish None predicted
community: population Habitat.
Lake Trout abundance. Restricted Activity Timing Windows.
Screening water intakes and discharge pipes to avoid
entrainment or impingement of fish.
Noise and vibration thresholds for blasting activities.
Changes in See Freshwater Water Quality and Freshwater Sediment None predicted
freshwater water Quality.
quality and/or
sediment quality.
Fish Direct mortality and DFO’s Measures to Avoid Causing Harm to Fish and Fish None predicted
community: population Habitat.
Arctic Char abundance. Restricted Activity Timing Windows.
(freshwater life Screening water intakes and discharge pipes to avoid
history) entrainment or impingement of fish.
Noise and vibration thresholds for blasting activities.
Changes in See Freshwater Water Quality and Freshwater Sediment None predicted

freshwater water
quality and/or
sediment quality.

Quality.




Significance

Subject Area VEC Potential Effect(s) Mitigation Measures Residual Effect(s) Rating
Fish o Direct mortality and e« DFO’s Measures to Avoid Causing Harm to Fish and Fish None predicted
community: population Habitat.
Cisco/ abundance. « Restricted Activity Timing Windows.
Whitefish . « Screening water intakes and discharge pipes to avoid
(frehs.h\évat.er life entrainment or impingement of fish.
istories) » Noise and vibration thresholds for blasting activities.
« Changes in « See Freshwater Water Quality and Freshwater Sediment None predicted

freshwater water
quality and/or
sediment quality.

Quality.

Marine Water
Quality

Marine water
quality

Marine resupply
(i.e. sealifts).

Site Preparation,
Construction, and
Decommissioning.

Site Contact Water.

Fuels, QOils, and
PAH.

Discharge.
Dust Deposition.

Use existing infrastructure for Doris Project and minimize
footprint of Phase 2 infrastructure.

Build on competent bedrock and use geochemically stable
rock for roads, pads, and structures.

Discharge TIA to Roberts Bay mainly during open-water
season.

Discharge buoyant TIA and groundwater to Roberts Bay.

Adhere to Federal and Territorial standards for emissions, in-

water works including DFO authorization, explosives, and
receiving water criteria.

Follow BMPs outlined in site management plans.

Implement sediment and erosion control measures to reduce
over-land water flow and direct water to management
structures.

Monitor marine environment through Metal Mining Effluent
Regulations and Environmental Effects Monitoring therein.
Follow mitigation, management, monitoring procedures as
outlined in Fisheries Authorizations and permits.

Store fuels and petroleum in secondary containment systems
with appropriate spill contingencies in place.

Regular inspections of management structures.

« Site Preparation,

Construction, and
Decommissioning.

« Site Contact

Water.

« Discharge.

Not Significant




Significance

Subject Area VEC Potential Effect(s) Mitigation Measures Residual Effect(s) Rating
Marine Sediment Marine « Shipping. « Same as Marine Water Quality. « Shipping Not Significant
Quality sediment « Site Preparation, « Site Preparation,
quality Construction, and Construction, and
Decommissioning. Decommissioning.
« Site Contact Water.
« Fuels, Oils, and
PAH.
« Discharge.
o Dust Deposition.
Marine Fish Fish Habitat « Habitat loss or » DFO’s Measures to Avoid Causing Harm to Fish and Fish None predicted
alteration. Habitat.
» In-water infrastructure incorporates self-offsetting design
considerations by including the use of large, three-
dimensional substrates where feasible, and avoids critical
marine fish habitat.
» Restricted Activity Timing Windows.
« Management plans including Environmental Protection Plan.
» Fisheries offsetting measures as deemed necessary and
approved by DFO.
« Changes to marine « Use of vibratory hammer during dock construction. None predicted
water quality and « Minimize vessel speeds in Roberts Bay.
marine sediment « See Marine Water Quality and Marine Sediment Quality.
quality.
Fish o Direct mortality and e« DFO’s Measures to Avoid Causing Harm to Fish and Fish None predicted
community: population Habitat.
Arctic Char abundance. « Blasting and noise thresholds and associated monitoring.
(gnadromous  Site management plans including Environmental Protection
life history) Plan.

Changes to marine
water quality and
marine sediment
quality.

See Marine Water Quality and Marine Sediment Quality.

None predicted




Significance

Subject Area VEC Potential Effect(s) Mitigation Measures Residual Effect(s) Rating
Fish « Direct mortality and DFO’s Measures to Avoid Causing Harm to Fish and Fish None predicted
community: population Habitat.
Saffron Cod abundance. Blasting and noise thresholds and associated monitoring.
Site management plans including Environmental Protection
Plan.
e Change in marine See Marine Water Quality and Marine Sediment Quality.
water quality and
marine sediment
quality.
Marine Wildlife Ringed seal « Habitat loss. Infrastructure design minimized footprint in marine habitat None predicted

Disturbance.

Direct mortality.

and avoided marine mammal haul-outs.
Open-water season shipping only (no winter shipping).

Marine Mammal Observer Program in 200 m zone.
Stop pile driving if marine mammals inside zone.

Use of vibratory pile driving instead of impact pile driving
where possible.

Acoustic monitoring of pile driving activity.

Establish underwater noise thresholds for piling activities
with additional measures triggered if thresholds exceeded.
Establish Soft Start Procedures for pile driving.

Speed limit on the Roberts Bay facility in case ringed seals
haul out.

Wastes managed to avoid introduction to marine
environment.

Wildlife given the right-of-way on all roads.

Management practices will be used to manage fuels,
hazardous materials to prevent spills, and to contain and
clean up spills to the maine environment.

None predicted

None predicted

Marine birds .

Habitat loss .

Disturbance.

Infrastructure design minimized footprint in marine habitat.
Vessels will avoid the large marine bird colony on Prince
Leopold Island by 25 km, vessel safety permitting.

Vessels will avoid known bird colonies by at least 500 m,
vessel safety permitting.

Vessels will monitor for large groups of marine birds and
avoid, vessel safety permitting.

None predicted

None predicted




Subject Area

VEC Potential Effect(s)

Mitigation Measures Residual Effect(s)

Significance
Rating

o Direct mortality.

Ships will avoid the large marine bird colony on Prince None predicted
Leopold Island by 25 km, vessel safety permitting.

Ships will avoid other marine bird colonies by 500 m, safety
permitted.

Airstrips monitored prior to take-off and landings.
Speed limits on Project roads.
Wildlife given the right-of-way on all roads.

Management practices will be used to manage fuels,
hazardous materials to prevent spills, and to contain and
clean up spills to the marine environment.




Table 5. Summary of Human Environment Residual Effects

Opportunities

business growth.

procurement, including requirement to engage Kitikmeot
Qualified Businesses and establishment, under certain
conditions, of a Business Development Fund.

TMAC Liaison to help maximize Kitikmeot Qualified Business
procurement by identifying businesses interested in
procurement opportunities.

Provide assistance, feedback, information and lead time to
contractors from the Kitikmeot communities on bids and
bidding policies.

Require and monitor local content plans on large bids.
Provide annual business opportunities forecast.

Promote awareness of procurement opportunities within the
Kitikmeot Region.

Significance
Subject Area VEC Potential Effect(s) Mitigation Measures Residual Effect(s) Rating
Archaeology Archaeological < loss of recorded Detailed recording of surface site content. « Effect on Not Significant
sites archaeological sites. Consideration of avoidance during project design. recorded
Consideration of protection strategies. archaeological
Periodic monitoring of specific sites. sites.
Orientation of field personnel.
Implementation of operational procedures.
e loss of unrecorded Surveys before disturbance. o Effect on Not Significant
archaeological sites. Research of TK and other data bases of past cultural information. unrecorded
Surveillance during short term disturbance activities in high archaeological
archaeological potential areas. sites.
Orientation of field personnel.
Implementation of operational procedures.
« Effect on cultural Research of TK and other data bases of past cultural « Gain of cultural  Not Significant
information content information. information
of sites. Orientation of field personnel. content of sites
Recovery of cultural information from sites that cannot be
avoided.
Preservation of collected data in museum.
Socio-economics Economic « Changes to Monetary contributions to Inuit associations as defined by the None predicted Not Significant
Development economic growth. new Framework Agreement and IIBA with the KIA.
Business « Changes to local IIBA with provisions for promotion of Inuit content in None predicted Not Significant




Significance

Subject Area VEC Potential Effect(s) Mitigation Measures Residual Effect(s) Rating
Employment Changes to IIBA with provisions for annual Inuit employment targets, « Changes to Not Significant
employment first opportunity to resident Kitikmeot Inuit for employment, employment
opportunities and followed by non-resident Inuit. opportunities
income. build cultural awareness and understanding of harassment and income.

Changes to labour
force capacity.
Competition for
local labour.

policies.

promote awareness of employment opportunities within
Kitikmeot communities.

develop and implement a Human Resource Strategy.

develop and implement a Workforce Transition Plan for
Closure.

« Competition for
local labour.

Education and

Changes to the

I1IBA with provisions for annual and long-term Inuit training

None predicted

Training demand for targets, and establishment and administration of a Training
education and and Education Fund.
training programs. collaborate with the KIA, government and training
Changes in organizations.
perceptions of development of a Human Resource Strategy that addresses
education and training and education.
employment. Career Development Plans for Inuit employees.
Community Information and Career Awareness Sessions in the
Kitikmeot.
Migration, In-migration to the Multiple points of hire and transportation for Inuit None predicted
Housing, and Kitikmeot Region. employees, who are residents of Kitikmeot communities, to
Infrastructure and from the point of hire and the Project site.

and Services

Changes to the

demand for housing.

Changes to the
demand for local
services.

Ongoing engagement with communities as defined by the
Community Involvement Plan.

Community
Health and
Well-being

Changes to family
stability.

Changes to family
spending.

Changes to food
security and cost of
living.

I1IBA with provisions for Employee and Family Assistance
Program (EFAP); serving country foods on site; maintaining a
drug and alcohol policy which includes “zero tolerance”;
providing on-site access to communications facilities to allow
communication between Inuit employees and their spouses
and families; and providing country food kitchens and
cultural activities at the Project as determined by the
Implementation Committee.

TMAC Liaison to identify employee counselling needs as
appropriate; develop on-going consultation with Inuit

« Changes to
family stability.
« Changes to

family spending.

Not significant




Subject Area

Potential Effect(s)

Mitigation Measures Residual Effect(s)

Significance
Rating

employees to identify their needs, issues and concerns; and
assist in identifying and developing wellness initiatives.

Resource Use

Change in access to
land and resources.
Change in

harvesting success/

harvesting practice.

Change in
experience of
nature.

Plan footprint to avoid sensitive wildlife areas.

Minimize footprint of facilities.

Speed limits which will minimize the chance of collisions
with wildlife.

TMAC has a no hunting policy for all personnel while working
on site.

Confine the areas where noise-generating activities occur to
avoid disturbance where possible.

Construct roads without continuous berms to allow for the
easy passage of people and wildlife.

Implementation of the Inuit Impact Benefits Agreement (lIBA)
with the KIA, which includes, amongst other provision, access
to Project facilities and roads.

Allowing land users to safely cross project areas.
Establishment of an Inuit Environmental Advisory Committee.
Implementation of a Community Involvement Plan that
includes mechanisms for engagement with community

None predicted

Activities and

Change in access to
land and resources.
Change in

harvesting success/

harvesting practice.

Change in
experience of
nature.

members.

Plan footprint to avoid sensitive wildlife areas. « Change in
Minimize footprint of facilities. harvesting
TMAC has a no hunting policy for all personnel while working practice.

on site.

Confine the areas where noise-generating activities occur
where possible.

Construct roads without continuous berms to allow for the
easy passage of people and wildlife.

Implementation of the Inuit Impact Benefits Agreement (IIBA)
with the KIA, which includes, amongst other provision, access
to Project facilities and roads.

Allowing land users to safely cross project areas
Establishment of an Inuit Environmental Advisory Committee.
Implementation of a Community Involvement Plan that
includes mechanisms for engagement with community
members.

Not significant




The Project will emit greenhouse gas emissions throughout its lifetime due to power generation and
vehicle use and other activities (for example, incinerating waste and use of explosives). These
emissions will take place during the Construction and Operation phases. The estimated greenhouse gas
emissions are comparable to other mine projects in Nunavut and Northwest Territories, but low in
comparison to national and global greenhouse gas inventories.

Terrestrial Environment

Construction of the Project will involve clearing vegetation to build Project components. TMAC has
designed the Project to avoid sensitive areas, protecting sensitive habitats wherever possible, and
reducing the amount of dust Phase 2 activities deposit on plant life. At closure TMAC will reclaim the
area ensuring that vegetation can naturally regenerate.

The Dolphin and Union (Island) caribou herd migrates across the sea ice between Victoria Island and
the mainland in the spring and fall. Marine resupply will be conducted during the open water season
and will not interact with the migration of this herd.

The Project does not overlap with caribou calving or post-calving areas, and occupies about two one-
hundredths of a percent of the Dolphin and Union herd’s winter range and about one one-hundredth of
a percent the Beverly/Ahiak herd’s summer range. TMAC has designed the Madrid-Boston Project to
occupy the smallest possible area and designed infrastructure to avoid important areas for caribou such
as migratory paths, freshwater crossings, eskers and upland areas used for insect and heat relief. TMAC
will pause blasting when caribou are near quarries, instruct pilots to respect minimum flight heights
described in the Project Certificate (when safe to do so), enforce speed limits, give all wildlife the
right-of-way on roads, control dust, and incinerate all kitchen waste so as not to attract wildlife.
The Project has a no-hunting policy for workers when on site.

Overall, Madrid-Boston Project is expected to occupy less than a hundredth of a percent of
good-quality grizzly bear home range. Studies show that the bears do not avoid mining projects in the
Arctic and the grizzly bear population surrounding the Ekati and Diavik mines in the Northwest
Territories is stable or increasing. Thus, grizzly bear populations are not predicted to be disturbed by
the Project activities. TMAC will discourage grizzly bears from being attracted to the Project site by
managing waste, keeping camps clean, bear-proofing facilities, having a policy against feeding wildlife,
and a bear management protocol.

The same measures TMAC plans to use to protect caribou and grizzly bear—such as blasting restrictions,
a no-hunting policy, roadway speed limits, and wildlife right-of-way—will also protect muskox,
wolverine, and wolves.

The layout of the Project has been designed to avoid raptor nests. A single nest, in a rough-legged
hawk territory with multiple nests, is found adjacent to Project facilities, and it is predicted that this
pair may use a different nest location in their territory if disturbed by Project activities. Some Arctic
mining projects have reported that the rock walls of open pits attract raptors to nest, but this has not
been observed in the Doris Project’s quarries. The abundant natural nesting sites, along with
monitoring and management of quarries will limit raptors use of quarries.

Migratory birds include waterbirds and upland breeding birds (songbirds). Loss of active nests will be
avoided by constructing new infrastructure outside of the breeding period, or conducting surveys and
setting buffers around nests if construction occurs in the summer. Speed limits on roads will also reduce
the risk of vehicle strikes on birds.
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Water quality and dust will be controlled. Fuels and hazardous chemicals will be strictly managed and
any spills will be cleaned up as quickly as possible.

TMAC’s design for the Madrid-BostonProject, together with its mitigation and management measures,
will prevent significant effects to Terrestrial Wildlife and Wildlife Habitat.

Freshwater Environment

TMAC plans to use a number of methods to reduce the Project’s potential effects on water quality,
freshwater fish communities, and fish habitat.

The Project will use the minimum water necessary, and meet compliance before releasing it back to
the environment. Sewage treatment facilities will ensure that all discharged water meets or exceeds
established limits made by the Nunavut Water Board, Fisheries and Oceans Canada, and Environment
and Climate Change Canada. Water that comes into contact with fuel storage and maintenance facility
areas, and wastewater from truck maintenance facilities, will meet established standards before being
released.

The Project’s potential to generate acidic drainage from waste rock, ore stockpiles, or quarries is low,
and management plans will ensure that any water that doesn’t meet limits set in the water licence is
not discharged to the environment.

Fish habitat will be protected during the construction of water crossings according to standards
developed by Fisheries and Oceans Canada. TMAC has designed the Project to avoid fish habitat to the
extent possible. Where fish habitat cannot be avoided, the loss of habitat will be offset through a plan
agreeable to Fisheries and Oceans Canada. The Kitikmeot Inuit Association and members of the public
will be engaged throughout the process and have opportunities to provide input into this process.

TMAC’s design for the Madrid-Boston Project, together with its mitigation and management measures,
will prevent significant effects to the Freshwater Environment.

Marine Environment

Fuel transfers in Roberts Bay will meet Transport Canada regulations. The discharge from the tailings
impoundment area into Roberts Bay will need to meet the metal mine effluent regulations imposed by
Environment and Climate Change Canada, similar to all mines in Canada. In addition, TMAC will be
required to monitor the environment in Roberts Bay to ensure that the discharge is not having an
impact on aquatic life.

For the construction of the cargo dock in Roberts Bay, TMAC will limit impacts to marine fish using
Fisheries and Oceans Canada’s measures to avoid harm to fish and fish habitat, in addition to other
measures to minimize noise, pressure, and vibration (for example, from pile driving, blasting, or
shipping). Work in marine waters will be done during times that pose the least risk to fish, and the area
disturbed as part of the marine cargo dock will be minimized to the extent possible. For the remaining
habitat losses, offsetting will allow for fisheries productivity to remain stable or be enhanced over time.

Surveys indicate that there are no places for ringed seals to haul out (or rest on the shore or ice) during
the summer in Roberts Bay. In winter, the density of breathing holes in the ice in Roberts Bay and
adjoining Melville Sound is much lower than in Bathurst Inlet, probably because ringed seals prefer to
avoid land-based predators such as grizzly bears and wolverine. Robert’s Bay will receive fuel and
supplies by vessels in the open-water season, outside of the periods when ringed seals and caribou are
using the ice.
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The closest seabird colonies to the Madrid-Boston Project are on small islands and bays in northern
Bathurst Inlet and Elu Inlet at the east end of Melville Sound. No large seabird colonies have been
found in Roberts Bay or along the navitable route in Melville Sound. Seabirds nest on small islands in
Melville Sound, but seabird density on the mainland shore is low. Because of the small size of the
existing Roberts Bay facility and proposed new Project facilities, as well as the low numbers of birds
nesting on the mainland shore, the Project’s effects on seabirds are anticipated to be low.

TMAC’s design for the Madrid-Boston Project, together with its mitigation and management measures,
will prevent significant effects to the Marine Environment.

Human Environment

Approximately 50 archaeological sites are known to be present in the area of the Madrid-Boston
Project. TMAC plans to prevent impacts to sites by screening areas before starting any Project activity
and educating field personnel on how to identify archaeological sites, as well as the correct procedures
to follow if they unexpectedly discover one. Once a new site is identified, TMAC will create a
protective buffer zone around the site. If archaeological sites cannot be avoided by the footprint of the
Madrid-Bosotn Project, the site will be mitigated; this means that a permit needs to be obtained from
the Government of Nunavut, all information from the site needs to be documented, and artifacts are
catalogued and preserved for future generations of Nunavummiut. Although the site is removed, it is
thought that the information collected and preserved is of great cultural importance. No significant
impacts to archaeological resources are expected to occur from the Project. Further, the Hope Bay
Project has contributed to the knowledge base providing insight into past land use and livelihoods.

The Madrid-Boston Project is expected to have beneficial effects on economic growth and development
through contributions to Canada’s Gross Domestic Product and to federal and provincial government
tax revenues. These effects are expected to be felt in the local area, the region, Nunavut, and Canada
during the Construction and Operation phases. The Project has the potential to contribute to the
economy of the Kitikmeot in a positive and meaningful way, making it able to support diverse
development types. Local business capacity will be increased through contracts to Kitikmeot Qualified
Businesses as well as other Inuit and non-Inuit businesses in the Kitikmeot region. The Project will
increase employment and income levels across the Kitikmeot region and Nunavut, as well as elsewhere
in Canada.

The Project has the potential to cause greater competition for workers with higher, more specialized
skills; however, this effect is not expected to be widespread. While on-the-job training will be provided,
demand for local education and training programs is expected to increase. The partnerships that have
been established between industry, the Kitikmeot Inuit Association, the other institutions to provide
education and training programs will be critical to the TMAC’s ability to meet these training needs.

The Project is predicted to result in changes to family spending and changes to family stability
associated with the influence of increased household incomes and the change in family roles and
relationships associated with Project work. TMAC has identified ways to enhance the positive and
reduce the negative impacts associated with these changes. For example, communications facilities to
help maintain connections between employees and their families will also be available on site. In
addition, a TMAC liaison will be responsible for ongoing consultation with Inuit employees to identify
specific employee needs and provide support for any issues that arise.

It is anticipated that the Project will create significant positive effects for people in the Kitikmeot

region and that positive and negative effects can be managed by TMAC and mandates of local
governments. Madrid-Boston Project will extend the life of the Project further providing opportunities
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for capacity building in communities beyond the approximate six year life of Project currently
permitted. The Inuit Impact and Benefit Agreement with the Kitikmeot Inuit Association will help
ensure that the Project benefits Inuit.

A human health and environmental risk assessments was completed for the Project, and involved the
comprehensive and systematic processes designed to identify, analyze, and evaluate the effects of the
Project on environmental and human health. Baseline studies reviewed the existing levels of
contaminants and noise in the local and regional study areas of the Project to establish a benchmark
for evaluating the potential future effects of the Project and to characterize pre-disturbance
conditions for the purpose of reclamation activities.

As part of the human health and environmental risk assessments, data were reviewed for air quality;
water quality and sediment quality (freshwater and marine); fish and aquatic habitat (freshwater and
marine); terrestrial and marine wildlife; soil and vegetation; country foods; and noise. The assessments
examined existing and predicted contaminant levels and various potential pathways of exposure. For
all factors assessed, the Project would not contribute negatively to overall human health and
environment health.

ACCIDENTS AND MALFUNCTIONS

TMAC is committed to protecting the health and safety of its workers, local communities, and the
environment and ecosystems, and adheres to legislated safety standards, as well as its own stringent
procedures and standards.

Accidents and malfunctions may occur during any phase of the the Project. The primary environmental
concern resulting from accidents and malfunctions is the possibility for spills, release of chemicals,
reagents, petroleum products or process materials onto the land or water (freshwater and marine).
Fire presents another risk resulting from vehicle accidents, damage to electrical systems or accidental
explosions. Lastly, explosives are kept onsite and have the potential for an accidental blast.

Management of risks and contingency planning are integral to TMAC's approach. A comprehensive
evaluation of the potential risks is essential in order to meet regulations, as well as TMAC's health,
safety, and environmental objectives. While there exists the possibility of accidents and malfunctions,
TMAC's objective is to minimize the likelihood of such incidents and the associated consequences that
might affect people and the environment. TMAC’s management systems incorporate effective adaptive
management practices and are designed to mitigate risks and limit consequences. These strategies
include personnel training, education, regular inspections, monitoring and maintenance of equipment,
and learning from incidents to improve performance.

A risk matrix was used to categorize 18 potential accidents and malfunctions based on five risk levels;
the levels were determined with consideration to both the likelihood of the event and the
environmental consequences if it occurs. Of the 18 scenarios, 7 are rated as “very low” risk, 6 are
“low” risk, and 5 are “moderate” risk. No scenarios were determined to be of “high” or “extreme”
risk. Regardless of the level of risk associated with an accident and malfunction, TMAC’s Emergency
Response Plan is applicable to all accidents and malfunctions.

EFFECTS OF THE ENVIRONMENT ON THE PROJECT

Extreme weather events (storms, extreme rainfall or snowfall, extreme low temperatures) and geo-
hazards (seismicity, ground and slope instabilities) have the potential to affect Project infrastructure

TMAC RESOURCES INC. cxl



EXECUTIVE SUMMARY

and—in turn—represent concerns for the safety of people and the environment. Climate change over
the life of the mine also has the potential to affect the Project.

Design of the Project has considered effects of the environment that could potentially influence
Project infrastructure, schedule, or activities. In particular, geotechnical assessments have been
carried out, and continued investigations will occur during detailed design to help identify areas of
concern related to permafrost and potential geo-hazards that could impact Project infrastructure. In
general, the location of infrastructure has been optimized (i.e., siting on bedrock, where possible) to
avoid potential problem areas to the maximum extent possible. If problem areas cannot be avoided,
infrastructure will be constructed with conservatively designed permafrost protection measures and
thermal barriers. Through forthcoming detailed design and engineering, additional models and analyses
may be used to improve understanding of geotechnical and other potential effects of the environment.

CUMULATIVE AND TRANSBOUNDARY EFFECTS

Consideration was given to potential cumulative effects arising the Project’s effects combining with
those of other projects, as well as to effects that may cross jurisdictional boundaries into other parts
of Canada (known as transboundary effects). No significant cumulative or transboundary effects were
identified, partly because the Project is not expected to have significant effects nearby or in
combination with projects or activities that are a great distance away.

ENVIRONMENTAL, HEALTH, AND SAFETY MANAGEMENT

TMAC recognizes sound environmental management as a corporate priority. The company’s
Commitment to Ethical Business Conduct includes ongoing and independent examination of its
environmental performance, continually evaluating the design and implementation of its environmental
management systems, comparing against industry best practice, and making the resources available for
TMAC personnel to meet their environmental management obligations. TMAC has a Safety, Health, and
Environmental Affairs Committee assessing environmental risks, reviewing and amending the company’s
environmental policies and standards, and responding to specific environmental matters as directed. In
addition, under the Inuit Impact and Benefit Agreement, an Inuit Environmental Advisory Committee
reviews environmental management and monitoring plans, discusses Project-related environmental
issues, and provides advice to TMAC.

Specific management plans are already in place for the previous phases of development of the Hope Bay
Belt Project. During the review of the Project all affected communities, the Kitikmeot Inuit Association
and relevant government agencies will be reviewing management and mitigation measures. As required,
existing management plans will be updated to account for new or unique aspects of Madrid-Boston not
already covered under the existing plans.

CONCLUSIONS OF THE ENVIRONMENTAL IMPACT STATEMENT

TMAC’s Environmental Impact Statement concludes that the Madrid-Boston Project is not likely to
cause significant negative impacts to the environment, socio-economic conditions, or communities.

TMAC has designed the Project to minimize effects to the environment. The company is committed to
developing the Madrid-Boston Project in a sustainable manner that is respectful of local communities
and the environment. Through careful mitigation and management, the Project is anticipated to have
no significant environmental effects, while providing economic benefits to Inuit communities, the
region, Nunavut and Canada as a whole.
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Glossary and Abbreviations

Terminology used in this document is defined where it is first used. The following list will assist readers
who may choose to review only portions of the document.

ug
AEMP

AWR
CCME
CEA

cm

6{0)
COSEWIC
CWP

dB

DFO
dm
EC-MSC
EIS
EFAP

EMP

EMS

GDP

GHG
GN
ha
HBML
HBVB

ICRP
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Microgram

Aquatic Effects Monitoring Plan

All-weather road

Canadian Council of Ministers of the Environment
Cumulative effects assessment

Centimetre

Carbon monoxide

Committee on the Status of Endangered Wildlife in Canada
Contact water pond

Decibel

Fisheries and Oceans Canada (not Department of Fisheries and Oceans)
Decimetre

Environment Canada - Meteorological Service of Canada
Environmental Impact Statement

Employee and Family Assistance Program
Environmental Management Plan

Environmental Management System

Gross Domestic Product (the value added by economic activity, principally
composed of personal income and corporate profits)

Greenhouse gas
Government of Nunavut
Hectare

Hope Bay Mining Ltd.
Hope Bay Volcanic Belt

Interim Mine Closure and Reclamation Plan
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[IBA
ILUOP
INAC

IOL

ISQG

kg
KIA
km
KW
LOM

LSA

MEA
ML
MMER
NIRB
NO,
NOy
NRCan
NSA
NTI
NTKP
NWB
O3
OPEP
OPPP

PASS
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Inuit Impact and Benefit Agreement
Inuit Land Use and Occupancy Study
Indigenous and Northern Affairs Canada
Inuit-owned Land

Inuit Qaujimajatugangit

Interim sediment quality guideline
Litre

Kilogram

Kitikmeot Inuit Association
Kilometre

Kilowatt

Life of mine

Local Study Area

Metre

Mineral Exploration Agreement
Million litres

Metal Mining Effluent Regulations
Nunavut Impact Review Board
Nitrogen dioxide

Nitrogen oxides

Natural Resources Canada

Nunavut Settlement Area

Nunavut Tunngavik Inc.

Naonaiyaotit Traditional Knowledge Project

Nunavut Water Board
Ozone
Oil Pollution Emergency Plan

Oil Pollution Prevention Plan

Passive Air Sampling System
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PDA
PEL
PFS
PM1o
PM2 5
RSA

SARA
SEMP
SO,

STOL
TIA
TK
TMAC
tpd
TSP
VEC
VSEC

WIR
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Project Development Area
Probable effects level

Pre-feasibility study

GLOSSARY AND ABBREVIATIONS

Particulate matter with a diameter less than 10 micrometres (um)

Particulate matter with a diameter less than 2.5 micrometres (um)

Regional Study Area
Species at Risk Act (2002)

Socio-economic Monitoring Program
Sulphur dioxide

Short take-off and landing

Tailings Impoundment Area
Traditional Knowledge

TMAC Resources Inc.

tonnes per day

Total suspended particulate (not TSS)
Valued Ecosystem Component

Valued Socio-Economic Component

Winter ice road

cli



1. Introduction

TMAC Resources Inc. (TMAC) was formed in 2012 for the purpose of acquiring, permitting, constructing,
operating, and closing known and future gold deposits at the Hope Bay Property. The Company
purchased the Hope Bay Property from Newmont Mining Corporation in Mach 2013. Following this
acquisition, TMAC resumed development of the Doris Project (Phase 1 of Hope Bay Project development)
and exploration activities in the Hope Bay Greenstone Belt (the Belt). Doris Project activities are
authorized under NIRB Project Certificate No. 003 and NWB Type A Licence 2AM-DOH1323.

Further development of the Hope Bay Project includes the Phase 2 Project, which focuses on the
mining of the Madrid and Boston deposits. The Phase 2 Project utilizes and expands upon the Doris
Project infrastructure for the integrated development of the Hope Bay Greenstone Belt. Phase 2 will
enable TMAC to increase ore processing capacity of the Belt to 5,000 tpd. Looking Forward, TMAC
intends to pursue development of the Belt with the mining of additional as yet undiscovered deposits
(refer to Section 1.5).

This EIS is provided to the Nunavut Impact Review Board (NIRB) by TMAC Resources Inc. in support of
TMAC’s applications for the Madrid-Boston development of the Hope Bay Property (“Phase 2”).

1.1 PURPOSE AND NEED FOR THE PROJECT

The Madrid-Boston Project represents a timely opportunity to develop the well-established Hope Bay
gold deposits into a long-term mining operation that provides sustained economic stability and benefits
for the Kitikmeot region. The purpose of the Project is to expand mining and processing operations at
the Madrid and Boston deposits to increase gold production from the Hope Bay Belt. The development
plan for the Project minimizes capital investment and builds on the existing assets to generate cash
flow that can sustain expansion and exploration. Madrid-Boston Project represents a significant
opportunity for the development of a new mining development in the Canadian Arctic.

In addition to generating revenues for TMAC, Madrid-Boston Project will provide a long-term sustained
mining operation in the Kitikmeot region that will be operated in an environmentally sound manner and
that will provide direct, sustained benefits to Nunavummiut, Inuit-owned businesses, and local
communities.

The Hope Bay Project represents a predictable and stable economic platform that can provide a
number of benefits that can only be realized through a sustained long-term business plan. The
Madrid-Boston Project will:

o support regional infrastructure initiatives, such as regional transportation networks. The
Project will require the ongoing use of Northern marine shipping routes. Regular and
predictable marine transport of bulk supplies by ship or barge can help to support efficiency
initiatives for regional shipments to Kitikmeot communities.

o provide substantial trades, technical, and management training for Nunavummiut. These
programs can be targeted towards desired long-term skills that will carry forward and create
future opportunities for Nunavummiut.

o provide a platform enabling the identification, permitting, and mining of additional gold
reserves on the Hope Bay Property.
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o provide sustained and predictable payment of production royalties to Kitikmeot Inuit
Association (KIA), Nunavut Tunngavik Inc. (NTI), and Government of Canada.

o enhance Canadian presence in Canada’s North during the current period of increasing
international use of the Northwest Passage connecting the Atlantic, Arctic, and Pacific oceans.

o through provision of substantial physical infrastructure (i.e., airstrips, roads, accommodations,
bulk fuel storage), create opportunities for ongoing use by others after the mine closes.

1.2 PROJECT LOCATION AND REGIONAL CONTEXT

The Hope Bay Property has an area of over 1,000 km? and comprises one contiguous property
approximately 80 km by 20 km. The Property is located approximately 150 km southwest of Cambridge
Bay in Nunavut Territory, east of Bathurst Inlet, as illustrated in Figure 1.2-1. The nearest settlements
are Omingmaktok (Bay Chimo), located approximately 60 km to the west, and Kingaok (Bathurst Inlet),
located 130 km southwest. The centre of the Property lies approximately 700 km northeast of
Yellowknife, and 143 km above the Arctic Circle at 67°50" N latitude and 106 °30' W longitude.

The primary access route to the Property for fuel, equipment and supplies is through marine transport to
Roberts Bay. The shipping season is typically from late July through September when open water conditions
allow for passage. Goods are transported by air during the rest of the year. Personnel are transported by air
year-round. The nearest commercial airport is Cambridge Bay, approximately 150 km by air.

The Property lies north of the tree line in the West Kitikmeot region. The northern portion of the
Property consists of several watersheds that drain into Roberts Bay, and the Koignuk River which flows
into Hope Bay west of the Property. Watersheds in the southern portion of the Property drain into the
upper Koignuk River. The entire area lies within the Bathurst Inlet-Burnside Watershed.

1.3 PROPONENT INFORMATION
TMAC is a publicly-traded (Toronto stock exchange, TSX:TMR) Canadian mineral development company
with offices at the Project site, in Cambridge Bay, in Yellowknife, and in Toronto (Table 1.3-1).

TMAC was formed in 2012 for the purpose of acquiring, permitting, constructing, operating, and closing
known and future gold deposits at the Hope Bay Property.

Table 1.3-1. TMAC Resources Inc. Contact Information

Hope Bay Project
c/o #18 Yellowknife Airport Cambridge Bay Office
100 McMillan Drive 18 Mitik Street, 2nd Floor
Yellowknife, NT X1A 3T2 Cambridge Bay, NU X0B 0CO
Phone: 867-873-4767 Phone: 867-983-2385
Fax: 867-766-8667 Fax: 867-983-2386
Yellowknife Office Toronto Corporate Office
#18 Yellowknife Airport 95 Wellington Street West
100 McMillian Drive Suite 1010
Yellowknife, NT X1A 3T2 P.O. Box 44
Phone: 867-873-4767 Toronto, Ontario, M5J 2N7
Fax: 867-766-8667 Phone: 416-628-0216
info@tmacresources.com
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1.4 LAND TENURE

The Hope Bay Property (the Property) is the Company’s prime holding and the sole focus of the
Company'’s resources. TMAC wholly holds 80 mineral claims and leases and one Inuit Mineral Exploration
Agreement that comprise approximately 20 x 80 square km (km?) of the Hope Bay Greenstone Belt in
the Canadian Arctic, east of Bathurst Inlet and south of Roberts Bay. These mineral holdings comprise
the Belt, including mineral resources in the Doris, Madrid, and Boston areas as well as promising
exploration potential.

NTI is the partner organization which coordinates and manages Inuit responsibilities set out in the
Nunavut Agreement. NTI holds the surface title and mineral rights to Inuit-owned lands (IOL) in the
Kitikmeot region of Nunavut, including the surface rights over the entire Hope Bay Property and
mineral rights over selected portions of the Property. The KIA partner administers the surface rights
and the Inuit Impact and Benefit Agreement (lIBA) associated with TMAC’s activities at the Property.

Mineral tenure consists of 69 Crown mining leases (48,019.82 ha); nine pending Crown mining leases
(6,111.16 ha), and one NTI Inuit Mineral Exploration Agreement (MEA) (55,976 ha). All of the Crown
mining leases for the Hope Bay Property are in good standing. Mineral tenure is summarized in
Appendix V1-7, Package 3-1 Appendix B and Package 3-2 Appendix B, listing mineral leases, pending
mineral leases and the NTI Inuit MEA.

Effective March 30, 2015, TMAC entered into a series of landmark agreements with the KIA with respect
to the Inuit-owned surface title for the lands on which the Hope Bay Property is located.
These agreements comprise a 20-year comprehensive framework agreement (the Framework
Agreement). The Framework Agreement sets forth the terms under which land use licences, advanced
exploration leases, and I0OL commercial leases will be extended by the KIA to TMAC. Additionally, the
Framework Agreement replaces TMAC’s pre-existing land use licences with a single land use licence and
replaces the Company’s pre-existing quarry permits with two advanced exploration leases.

1.5 FUTURE DEVELOPMENT

The Hope Bay Greenstone Belt is host to numerous mineral deposits and the development of the Belt
will be a multigenerational undertaking. TMAC is confident that new mineral will be found through
ongoing exploration efforts. Partnering with Inuit organization for the ongoing development of the Belt
will ensure continued social and economic benefits for Nunavummiut, Nunavut, and Canada.

The Madrid-Boston Project provides for underground mining at the Madrid North, Madrid South and
Boston. This includes a number of individual deposits that have been identified to date, which may be
added, based on the results of ongoing exploration.

TMAC’s exploration on the Belt will continue in much the same way it has been undertaken for the past
several years. The exploration program consists of mapping and drilling programs aimed at discovering
potential mineralized zones in the Belt, and better defining the known deposits at Doris, Madrid, and
Boston. These activities are supplemented with ground and aerial geophysical programs. The majority
of drilling has been focused on known deposits with the goal of better defining the resources.
Underground exploration diamond drilling will be performed to explore deposits at depth and TMAC
plans to proceed with underground advanced exploration and bulk sample testing at Madrid and Boston.

It is expected that planned exploration drilling and bulk sampling will enhance the economic viability

of the Madrid and Boston deposits. If additional resources/reserves are identified through this work,
TMAC anticipates that additional infrastructure will not be needed; however, the mine life would be
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extended along with extension of the associated local and regional benefits of a long-term sustained
mining operation.

Given the staged development of the Belt, the infrastructure at Roberts Bay, Doris, Madrid, and Boston
will be able to accommodate mine life extensions.

1.5.1 Potential for Development of Additional Ore Deposits

Mining operations and benefits may be extended should additional mineral deposits become economical
to develop. As exploration is an on-going activity, it is possible that additional deposits will be
delineated within the Belt and become economically feasible to develop. Should additional deposits be
identified that are beyond the scope of the authorizations and approvals held, TMAC will enter into the
appropriate permitting processes. The presence of existing infrastructure would be of environmental
and economic value to future projects, just as it is for the Madrid-Boston Project.

1.6 REGULATORY REGIME

TMAC’s Madrid-Boston Project is a continuation of the proposal put forward in 2011 by the previous
owner of the Hope Bay Property (HBML 2011). In May 2012, the proposal was referred to the NIRB for
public review pursuant to Part 5 of Article 12 of the Nunavut Agreement. Guidelines for the Preparation
of the EIS were issued by the Nunavut Impact Review Board (NIRB) in December 2012 (NIRB 2012a). The
NIRB’s current review of the Madrid-Boston Project is a resumption of the review initiated in May 2012.
As new deposits are identified, TMAC will apply for amendment(s) to its Project Certificate, or apply for a
new Project Certificate as required by the NIRB in order to continue its proposed development of the
Belt.

A list of permits, licences and authorizations required for Project is presented in Table 1.6-1.

Table 1.6-1. List of Permits, Licences and Authorizations Required for Madrid-Boston Project

Permit / Approval

Legislation

Administering Agency

Project Activity

Territorial

Project Certificate
Nunavut Agreement (Article 12)

Water Licence

Nunavut Agreement (Article 13)
Nunavut Waters and Nunavut Surface
Rights Tribunal Act

Northwest Territories Water Regulations

Archaeology Permit
Nunavut Act

Nunavut Impact Review
Board (NIRB)

Nunavut Water Board
(NWB)

Government of Nunavut -

Department of Culture
Language and Youth

Required to obtain the requisite permits
and approvals to proceed with Project

Amendment to Type A Water Licence
required for water use and waste disposal

Required to conduct archaeology research,
and to mitigate archaeological sites to
allow development to occur

Federal

Mineral Lease
Canadian Mining Regulations

Fisheries Authorizations
(if necessary)

Crown Land - Land Lease and Waterlot
Lease

Territorial Lands Act

Territorial Land Use Regulations

Indigenous and Northern
Affairs Canada (INAC)

Department of Fisheries
and Oceans Canada

Indigenous and Northern
Affairs Canada (INAC)

Maintain/update as required

To be determined during the NIRB
review process

Required for cargo dock on foreshore
in Roberts Bay
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2. Public Consultation and Engagement

2.1 PUBLIC CONSULTATION AND ENGAGEMENT

TMAC‘s commitments to public consultation and engagement is reflected in its corporate policies,
operational practices, and management plans.

A variety of methods have been used to disseminate Madrid-Boston Project information with the public
and to seek public input. These include community meetings and one-on-one meetings with hamlet
governments, the KIA and NTI, and other groups, and wildlife workshops with local Elders and
harvesters. Volume 2 of the EIS presents an overview of TMAC’s public engagement efforts.

Outreach materials written in non-technical, accessible language designed to reach a broad audience
have been circulated. A Project information booklet was translated into Inuktitut and Inuinnagtun and
printed copies were distributed at the May 2016 community meetings. Community meetings were also
carried out in the fall of 2017 to provide communities with more information on the Project and get
addition input on the Project. These meetings built upon other community engagement activities on
the proposed Project carried out since 2010. To support its ongoing public consultation efforts, TMAC
intends to continue to update, expand and translate key public outreach materials moving forward.

TMAC tracks its public consultation efforts, including issues and comments raised through meetings and
activities. The Company has implemented a purpose-built consultation and stakeholder tracking
database for the Project, to support the review process and the management of consultation and
engagement activities over the life of the Project.

Information provided through the public consultation and engagement program is used to inform the
planning and design of the Project in a number of ways including baseline data collection, impact
prediction, significance assessment, and the development of mitigation and monitoring programs.
Public consultation and engagement will also provide new information to be considered as the Project
advances. The level of community support for the Project was formally documented during community
meetings held in the Kitikmeot Region in May of 2016 and October and November of 2017. Of those
participants who returned a completed feedback form, a clear majority indicated that they are
supportive of the Project.

2.2 GOVERNMENT ENGAGEMENT

TMAC’s government engagement efforts focus on providing review agencies with comprehensive
information regarding the Project. Timelines and milestones are routinely communicated to review
agencies so that they can more effectively plan their workloads and be sufficiently prepared to
participate in the environmental assessment process.

On September 11, 2016, the Company extended an invitation to representatives of the KIA, federal and
territorial review agencies to tour the Project site and existing facilities in order to familiarize
reviewers with the proposed Project.

TMAC recognizes the ongoing need for both formal and informal government engagement activities.

Project-related correspondence with government agencies is forwarded to the NIRB such that it
becomes part of the public record, as required by NIRB review process.
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2.3 INUIT QAUJIMAJATUQANGIT

Traditional Knowledge (TK) is a term used to capture the knowledge held by Indigenous people of the
local land and wildlife, the Earth’s natural processes, and of ways to ensure harmony and balance in
life. TK studies provide a valuable way of documenting spatial and temporal patterns of hunting,
harvesting, fishing, habitation, and travel in a given area. They can also provide detailed information
on local ecological processes, socio-cultural patterns and institutions, spirituality, ethical, and other
matters.

TMAC has considered Inuit Qaujimajatugangit (IQ) in the Madrid-Boston Project design, baseline studies
and assessment of Valued Ecosystem Components (VECs) and Valued Socio-Economic Components
(VSECs), and mitigation and management plans (summarized in Volume 8). TMAC recognizes the
inherent value of TK and the importance local communities place on its use in the environmental
assessment of proposed developments. As such, TMAC has made significant efforts to engage local
communities. Many of these efforts have been made in partnership with the KIA, which administers the
Naonaiyaotit Traditional Knowledge Project (NTKP) database and has assisted TMAC in conducting a
comprehensive TK study for the Project.

A significant amount of TK collected for the Project has been sourced from the NTKP. The NTKP is the
foundation for recorded and geo-referenced Inuit TK in the Western Kitikmeot region. The NTKP covers
Inuit land use and fish and wildlife ecological data within a 750,000 km?2 study area, the Slave
Geological Province. As well as being a repository of Kitikmeot Inuit TK, the NTKP was designed as a
land-use planning tool, designed to inform and improve the quality of environmental assessments for
proposed developments in the Kitikmeot region. The NTKP database report has provided valuable land
use, wildlife, and other environmental information at a regional scale.

TMAC has consulted with NTI, the KIA, and Nunavummiut who live in the potentially affected
communities as well as all government agencies. Through its engagement program, Kitikmeot Inuit
have provided local knowledge and raised questions and concerns regarding the Project. Questions that
have been raised and TMAC’s responses are documented in Volume 2, Chapter 3 (Public Consultation
and Engagement).

Data from three other regional and site-specific studies were integrated into the NTKP. These included
the 1970s Inuit Land Use and Occupancy Study (ILUOP) that provided spatial data at land-scales of
1:500,000. The remaining work involved linking the text and map data for Kugluktuk and Cambridge
Bay. Both communities have information for the TMAC study area. Two more studies came from
focused workshops held in Kugluktuk and Cambridge Bay by the KIA. The workshops addressed a
number of data gaps including those rated to marine environment. A study incorporated the NTKP
focused spatial data collected on anadromous trout collected by Dr. Heidi Swanson of the University
of Waterloo.

The geographic scope of the study was defined by KIA in consultation with TMAC and is described as the
Regional Study Area (RSA). The RSA is based on KIA’s understanding and extent of how Inuit use the
Project Area, and on the study areas used for wildlife, marine and terrestrial studies as provided by
TMAC. Project Area refers to the immediate and surrounding area that will be affected by the proposed
development by TMAC. The RSA encompasses broad regional-scale information in the NTKP database
that may be relevant to the Project (e.g., animal migration patterns, regional Inuit land use activities
and travel routes). The RSA included Omingmaktok, the settlement which is the closest to the proposed
Project.
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In general, the report uncovered a number of potential Project interactions with regional wildlife,
environmental components, and Inuit land use. The Project is located in an area that has seen
considerable historic use by Inuit, as demonstrated by the large number of gathering places and travel
routes identified in the RSA. This is likely due to the abundance of terrestrial, freshwater, and marine
wildlife resources that have traditionally been found in the region and harvested by Inuit.

IQ describes the historical travel routes that inform current land use activities, indicating where Inuit
cross Coronation Gulf as they travel south to the mainland to hunt, trap, and gather. In this instance,
IQ provided information on the importance of using only open water shipping as there are numerous
travel routes between Cambridge Bay and the mainland.

IQ informs wildlife experts of past trends, which speak to current trends in wildlife migration and
specific mitigation and enhancement measures. Open water shipping removes any disruption of caribou
movement from the mainland to Victoria Island. Targeted workshops have been had with local
representatives to understand and discuss how other Project infrastructure such as roads can be built
and operated in a way that minimizes potential impacts to wildlife.

TMAC has entered into an IIBA and a forward-looking IQ agreement with the KIA. These agreements are
evidence of TMAC’s ongoing commitment to assist the KIA in the collection and preservation of 1Q, and
to apply 1Q in all phases of the Hope Bay Project.
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3. Project Components and Activities

3.1 PROJECT OVERVIEW

The Madrid-Boston Project consists of proposed mine operations at the Madrid North, Madrid South and
Boston deposits. The Madrid-Boston Project is part of a staged approach to continuous development of
the Hope Bay Project, comprised of existing operations at Doris and bulk samples followed by
commercial mining at Madrid North, Madrid South, and Boston deposits. The Madrid-Boston Project
would use and expand upon the existing Doris Project infrastructure. Table 3.1-1 summarizes the main
components, infrastructure and activities involved in developing the Project.

Table 3.1-1. Key Facts for Hope Bay Belt and Madrid-Boston Project

Hope Bay Project Development Area (PDA) and Facilities

Approved under Project Certificate 003

and Type A W.L. 2AM-DOH1323 (Doris) Madrid-Boston Project

Facilities footprint 1,341 ha 1,225 ha

Life of Project (Construction - 6 Years 19 Years

Post Closure)

Life of Mine Doris 6 Years No change

Life of Mine Madrid North - 13 Years

Life of Mine Madrid South - 4 Years

Life of Mine Boston - 8 Years

Roberts Bay Facilities, Infrastructure and Activities

Approved under Project Certificate 003

and Type A W.L. 2AM-DOH1323 (Doris) Madrid-Boston Project
Existing Permitted Proposed
Life of Facilities 2022 Year 1 (2019) to Year 19 (2037)
Site Development Site largely developed Minimal footprint extension for cargo
dock and access
Marine Facilities Jetty Cargo dock
Fuel storage - Diesel 4@5ML 1 @ 5ML Diesel -2 @ 10 ML
Total storage: 45 ML
Fuel storage - Jet fuel Drums within seacan 500,000 L No additional storage
Site infrastructure Access roads, laydown areas, weather Access road connecting cargo dock to
havens Roberts Bay facilities
Outfall Outfall pipeline and berm No additional requirements
Waste management Storage facilities, incinerators, work area No additional requirements
Expected shipping traffic - Freight - approximately 4 per year

(40 kt/year)

Fuel - approximately 3 tankers per year
(45 ML total)

Shipping season Open water Open water
Quarries Four active quarries permitted Two additional quarries (Quarry AE
and AF)
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Doris Site Facilities, Infrastructure and Activities

Approved under Project Certificate 003
and Type AW.L. 2AM-DOH1323

Madrid-Boston Project

Site Development

Site largely developed

Doris site utilization

Footprint extension related to TIA and

Airstrip All-weather air strip No change
Ice air strip on Windy Lake/Doris
Fuel Storage - Diesel 5@1.5ML No change

Power house

8 gen-set @ 1.2 MW

Modularized building with day tanks.
Back-up power supply

Two wind turbines

Nominal capacity of 4.2 MW each

Processing Facility

2,400 tpd

next to process plant

Addition of concentrate handling facility

the mill building.

Overburden stockpile Located west of the Doris Camp area. No change
Waste rock stockpile In use and located to the east and north of No change
(used for backfill of mine) the mill building.

Ore stockpile In use and located to the east and south of No change

Tailings Impoundment Area
(TIA)

Capacity of 2.5 Mt

Expansion of TIA to 18Mt, road
extension, raise height of south dam,
and construction of west dam

Waste management

Landfill, landfarm and handling/temporary
storage of hazardous waste, incineration
and open burning for combustible waste.

No change

Accommodations

280-person accommodations

Mine dry, administration buildings,
security, emergency

Additional 120 people (400 people total)

Potable Water Use 22,995 m’ 43,800 m*

(Windy lake) (with potable treatment plant) (expansion to water treatment plant)
Industrial Water Use 480,000 m’ 1,930,000 m’

(Doris Lake) (including pump house) (inclusive of Madrid Operations)
Fire protection tank 500,000 m® No change

Water management and
treatment

Cyanide destruction at mill and placement
of detoxified tailings underground.
Mill water pumped to TIA and water

recycled to mill.
TIA water discharged to Roberts Bay via
mixing box.

Mine water (saline) discharged to Roberts

Bay via mixing box.
Site contact water and domestic waste
water pumped to TIA.

Retain existing water management

approach

Contact water ponds

Two contact water ponds, sediment control
berm, diversion berm

No change

Sewage treatment

Accommodate 280-persons
Discharge to tundra or TIA

Accommodate 400-persons
Discharge to tundra or TIA

Heliport

Heli pad and building

No change

Explosives

Explosives storage and Manufacturing
Facility

No change

TMAC RESOURCES INC.

3-2




PROJECT COMPONENTS AND ACTIVITIES

Madrid North Facilities, Infrastructure and Activities

Components

Approved under Madrid Bulk Sample
2BB-MAE1727

Madrid-Boston Project

Ore mined

Approximately 50,000 t bulk sample from
Madrid North

12,501,000 t

Mining method

Surface and Underground Exploration

Underground /crown pillar recovery

Fuel Storage (Portal, vent raise
and power station)

75,000 L/60,000 L

3@1.5ML

Power Generation

2 self-contained units at 750 MW
(within seacan)

3.6 MW (3 units @ 1.2 MW each)

Two wind turbines with nominal capacity
of 4.2 MW each

Waste rock stockpile 285,000 t 646,000 t
158,000 m* 359,000 m’

Ore stockpile 50,000 t No change
28,000 m*

Explosives use

Not specified

4,700 kg/day

Water management

Surface water collected in contact water
pond and discharged to tundra.

Surface water - contact water ponds and
reuse in mine /process plant operation.
Mine water (saline) trucked to Doris
mixing box and discharged to
Roberts Bay

Contact water pond 7,900 m* 15,100 m*

8,350 m’ 13,900 m?
Concentrator No plant Concentrator capacity of 1,200 tpd
Tailings No tailings Tailings pipeline and service road from

Madrid North concentrator to Doris TIA

Ore haulage to Doris

All bulk sample ore trucked to Doris

Year 2 to Year 13 - 50 trucks/day

Concentrate haulage

Year 2 to Year 13 - 3 trucks/day

Backhaul of detoxified tailings

Year 2 to 12 - 3 trucks/day

Madrid South Facilities, Infrastructure and Activities

Components Approved under Madrid Bulk Sample Madrid-Boston Project
2BB-MAE1727
Ore mined Approximately 50,000 t bulk sample from 991,000 t

Madrid South

Mining methods

Underground /crown pillar recovery

Waste rock stockpile 500,000 t 826,000 t
276,000 m’ 459,000 m’

Ore stockpile 55,000 t Additional 5,400 t
31,000 m’ Additional 3,000 m*

Explosives use Ammonium Nitrate and Fuel Oil 4,500 kg/day

Contact water pond 1 15,000 m® No change
12,300 m?

Water management

Surface water collected in contact water
pond and discharged to tundra

Surface water - contact water ponds and
reuse in mine /process plant operation.
Mine water (saline) trucked to Doris
mixing box and discharged to
Roberts Bay
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Madrid South Facilities, Infrastructure and Activities (cont’d)

(within seacan)

Contact water pond 2 900 m* 2,300 m?
920 m? 1,720 m?

Fuel Storage - Diesel 60,000 L 75,000 L

Power generation 3 self-contained units at 750 KW No change

Ore haulage to Doris

All bulk sample ore trucked to Doris

Year 12 to Year 14
Three trucks/day

Madrid to Boston Road

Components Not Applicable Madrid-Boston Project
Road Winter Road All-weather road.
Multiple (14) water crossings including
8 bridges and 6 culverts
Quarries Twenty quarry sites identified

(approximately 5 to be utilized)

Transportation

Haulage of ore, fuel and supplies

Haulage of ore, fuel and supplies

Ore haulage to Doris

As required to support bulk sample

3 Years - 42 trucks/day

Boston Site Facilities, Infrastructure and Activities

Approved under Boston Bulk Sample

Components 2BB-BOS1727 Madrid - Boston Project
Ore mined Bulk sample 5,104,000 t
Mining method Bulk sample Underground / Crown pillar recovery
Fuel Storage - Diesel 6 @ 77,000 L Diesel and Jet A-5@ 1.5 ML
2 @ 33,000 L

Jet A Storage

Drums within seacan

1@1.5ML

Power Station

Not specified

8 gen-set units @ 1.2 MW and building
Emergency power - 750 KW gen-set

Two wind turbines with nominal capacity
of 4.2 MW each (along AWR)

Quarries

Three potential quarries identified for
construction of airstrip

Quarry AD and Quarry AJ used for site

development
Overburden stockpile 54,100 m*
Waste rock stockpile 628,000 t
349,000 m’
Ore stockpile Bulk sample 7,000 t
3,900 m*
Explosives 2,770 kg/day
Explosives storage and
manufacturing facility
Accommodations 65 people 300 people
Process Plant None Capacity of 2,400 tpd

(includes CTP -)
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Boston Site Facilities, Infrastructure and Activities (cont’d)

Tailings Management Area (TMA) None Capacity of 5.1 Mt
(Dry stacked)
Water management Surface water and wastewater effluent Surface water from contact water ponds
discharged to tundra. re-used in processing plant or if meets

discharge criteria discharged to tundra
or to Aimaokatalok Lake

Contact water ponds Containment pond CWP #1 and TMA pond sized for 100 year
precipitation event and maximum daily
snowmelt, CWP #2 sized for 100-year
precipitation event and maximum daily
snowmelt plus two week water

treatment
Potable Water Supply 100 m*/day using pump house Domestic - 33,000 m*/year
Aimaokatalok Lake Industrial - 450,000 m*/year
Pump house and water treatment plant
Water storage Not specified 50,000 L
Sewage Treatment Plant Discharge to tundra Discharge to tundra or to
Aimaokatalok Lake
Waste management Incinerator for site waste. Incinerator for site waste.
Temporary storage of waste. Temporary storage of waste.
Waste transported to Doris or Roberts Bay Landfarm.
for disposal. Waste transported to Doris or Roberts
Bay for disposal.
Heliport Exploration helipad Helipad and heliport building
Airstrip Winter air strip All-weather air strip (1,524 m)
Exploration all-weather strip Airstrip building

The Madrid-Boston Project is the focus of this application. Because the infrastructure of existing and
approved projects will be utilized by the Madrid-Boston Project, and because the existing and approved
projects have the potential to interact cumulatively with the Madrid-Boston Project, existing and
approved project are described below.

3.1.1 Existing and Approved Projects

Existing and approved projects include:
o the Doris Project (NIRB Project Certificate 003, NWB Type A Water Licence 2AM-DOH1323);
o the Hope Bay Regional Exploration Project (NWB Type B Water Licence 2BE-HOP1222);

o the Madrid Advanced Exploration Program (NWB Type B Water Licence 2BB-MAE1727); and
o the Boston Advanced Exploration Project (NWB Type B Water Licence 2BB-BOS1727).

The Doris Project

The Doris Project was approved by NIRB in 2006 (NIRB Project Certificate 003) and licenced by NWB in
2007 (Type A Water Licence 2AM-DOH0713). The Type A Water Licence was amended in 2010, 2011 and
2012 and received modifications in 2009, 2010, and 2011.

TMAC RESOURCES INC. 3-5



FINAL ENVIRONMENTAL IMPACT STATEMENT

Construction of the Doris Project began in early 2010. In early 2012, the Doris Project was placed into
care and maintenance, suspending further Project-related construction and exploration activity along
the Hope Bay Greenstone Belt. Following TMAC’s acquisition of the Hope Bay Project in March of 2013,
NWB renewed the Doris Project Type A Water Licence (Type A Water Licence 2AM-DOH1323), and TMAC
advanced planning, permitting, exploration, and construction activities. In 2016, NIRB approved an
amendment to Project Certificate 003 and NWB granted Amendment No. 1 to Type A Water Licence
2AM-DOH1323, extending operations from two to six years through mining two additional mineralized
zones (Doris Connector and Doris Central zones) to be accessed via the existing Doris North portal.
Amendment No. 1 to Type A Water Licence 2AM-DOH1323 authorizes a mining rate of approximately
2,000 tonnes per day of ore and a milling throughput of approximately 2,000 tonnes per day of ore. The
Doris Project began production early in 2017.

The Doris Project includes the following components and facilities:

o The Roberts Bay offloading facility: marine jetty, barge landing area, beach laydown area,
access roads, weather havens, fuel tank farm/transfer station, waste storage facilities and
incinerator, and quarry;

o The Doris site: 280 person camp, laydown areas, service complex (e.g., workshop, wash bay,
administration buildings, mine dry), two quarries (mill site platform and solid waste landfill),
core storage areas, batch plant, brine mixing facilities, vent raise (3), air heating units,
reagent storage, fuel tank farm/transfer station, potable water treatment, waste water
treatment, incinerator, landfarm and handling/temporary hazardous waste storage, explosives
magazine, and diesel power plant;

o Doris Mine works and processing: underground portal, overburden stockpile, temporary waste
rock pile, ore stockpile, and ore processing plant (mill);

o Tailings Impoundment Area (TIA): Schedule 2 designation for Tail Lake with two dams (North
and South dams), sub-aerial deposition of flotation tailings, emergency tailings dump catch
basins, pump house, and quarry;

o All-season main road with transport trucks: Roberts Bay to Doris site (4.8 km, 150 to 200
tractor and 300 fuel tanker trucks/year);

o Access roads from Doris site used predominantly by light-duty trucks to: the TIA, the explosives
magazine, Doris Lake float plane dock (previously in use), solid waste disposal site, and to the
tailings decant pipe,from the Roberts Bay offloading facility to the location where the
discharge pipe enters the ocean; and

o All-weather airstrip (914 m), winter airstrip (1,524 m), helicopter landing site and building, and

Doris Lake float plane and boat dock.
Water is managed at the Doris Project through:

o freshwater input from Doris Lake for mining, milling, and associated activities and domestic
purposes;

o freshwater input from Windy Lake for domestic purposes;

o process water input primarily from the TIA reclaim pond;

o surface mine contact water discharged to the TIA;

o underground mine contact water directed to the TIA or to Roberts Bay via the marine outfall
mixing box (MOMB);
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o treated waste water discharged to the TIA; and

o water from the TIA treated and discharged to Roberts Bay via a discharge pipeline, with use of
a MOMB.

Hope Bay Regional Exploration Project

The Hope Bay Regional Exploration Project has been renewed several times since 1995. The current
extension expires in June 2022. Much of the previous work for the program was based out of Windy
Lake and Boston camps. These camps were closed in October 2008 with infrastructure either
decommissioned or moved to the Doris site. All exploration activities are now based from the Doris
site. Components and activities for the Hope Bay Regional Exploration Project include:

o operation of helicopters from Doris; and

o the use of exploration drills, which are periodically moved by roads and by helicopter as
required.

Madrid Advanced Exploration

In 2017, the NWB issued a Type B Water Licence (2BB-MAE1727) for the Madrid Advanced Exploration
Program to support continued exploration and a bulk sample program at the Madrid North and Madrid
South sites, located approximately 4 km south of the Doris site. The program includes extraction of a
bulk sample totaling 50 tonnes from each of the Madrid North and South locations, which will be
trucked to the mill at the Doris site for processing and placement of tailings in the tailings
impoundment area (TIA). All personnel will be housed in the Doris camp.

The Madrid Advanced Exploration Program includes the following components and activities.

o Use of existing infrastructure associated with the Doris Project:
e camp facilities to support up to 70 personnel as required to undertake the advanced
exploration activities;
¢ mill to process ore;
o TIA;

e landfill and hazardous waste areas, particularly if closure and remediation becomes
required for the Madrid Advanced Exploration Program infrastructure;

e fuel tank farms; and
e Doris airstrip and Roberts Bay facility for transport of personnel and supplies.

o Use of existing infrastructure at the Madrid and Boston areas:

e borrow and rock quarry facilities: existing Quarries A, B, and D along the Doris-Windy all-
weather road (AWR);

e AWR between Doris and Windy Lake for transportation of personnel, ore, waste, fuel, and
supplies; and

o future mobilization of existing exploration site infrastructure, should it become necessary.

o Construction of additional facilities at Madrid North and South:

e access portals and ramps for underground operations at Madrid North and at Madrid South;
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e 4.7 km extension of the existing AWR originating from the Doris to the Windy exploration
area (Madrid North) to the Madrid South deposit, with branches to Madrid North, Madrid
North vent raise, and the Madrid South portal;

e development of a winter road route (WRR) from Madrid North to access Madrid South until
AWR has been constructed;

e borrow and rock quarry facilities; two quarries referenced as Quarries G and H;
e waste rock and ore stockpiles;
e water and waste management structures; and

e additional site infrastructure, including compressor building, brine mixing facility, saline
storage tank, air heating facility, four vent raises, workshop and office, laydown area,
diesel generator, emergency shelter, fuel storage facility/transfer station.

Undertaking of advanced exploration access to aforementioned deposits through:

e continue field mapping and sampling, as well as airborne/ground/downhole geophysics;
e diamond drilling from the surface and underground; and
e bulk sampling through underground mining methods and mine development.

Boston Advanced Exploration

The Boston Advanced Exploration Project Type B Water Licence No. 2BB-BOS1217 was renewed as
Water Licence No. 2BB-BOS1727 in July 2017 and includes:

o

o

3.1.2

the Boston camp (65 person), maintenance shops, workshops, laydown areas, water
pumphouse, vent raise, warehouse, site service roads, sewage and greywater treatment plant,
fuel storage and transfer station, landfarm, solid waste landfill and a heli-pad;

mine works, consisting of underground development for exploration drilling and bulk sampling,
waste rock and ore stockpiles;

potable water and industrial water from Aimaokatalok Lake; and

treated sewage and greywater discharged to the tundra.

The Madrid-Boston Project

The Madrid-Boston Project includes: the Construction and Operation of commercial mining at the
Madrid North, Madrid South, and Boston sites; the continued operation of Roberts Bay and the Doris site
to support mining at Madrid and Boston; and the Reclamation and Closure and Post-closure phases of all
sites. Excluded from the Madrid-Boston Project for the purposes of the assessment are the Reclamation
and Closure and Post-closure components of the Doris Project as currently permitted and approved.

Construction

Madrid-Boston construction will use the infrastructure associated with Existing and Approved Projects.
This may include:

an all-weather airstrip at the Boston exploration area and helicopter pad;
seasonal construction and/or operation of a winter ice strip on Aimaokatalok Lake;
Boston camp with expected capacity for approximately 65 people during construction

Quarry D Camp with capacity for up to 180 people;
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seasonal construction/operation of Doris to Boston WRR;
three existing quarry sites along the Doris to Windy AWR;
Doris camp with capacity for up to 280 people;

Doris airstrip, winter ice strip, and helicopter pad;
Roberts Bay offloading facility and road to Doris; and

Madrid North and Madrid South sites and access roads.

Additional infrastructure to be constructed for the proposed Madrid-Boston Project includes:

expansion of the Doris TIA (raising of the South Dam, construction of West Dam, development
of a west road to facilitate access, and quarrying, crushing, and screening of aggregate for the
construction);

o construction of a cargo dock at Roberts Bay (including a fuel pipeline, mooring points, beach
landing and gravel pad, shore manifold);

o construction of an additional tank farm at Roberts Bay (consisting of two 10 ML tanks);

o expansion of Doris accommodation facility (from 280 to 400 person), mine dry and
administrative building, water treatment at Doris site;

o expansion of the Doris mill to accommodate concentrate handling on the south end of the
building facility and rearrangement of indoor crushing and processing within the mill building;

o complete development of the Madrid North and Madrid South mine workings;

o incremental expansion of infrastructure at Madrid North and Madrid South to accommodate
production mining, including vent raise, access road, process plant buildings;

o construction of a 1,200 tpd concentrator, fuel storage, power plant, mill maintenance shop,
warehouse/reagent storage at Madrid North;

o all weather access road and tailings line from Madrid North to the south end of the TIA;

o AWR linking Madrid to Boston (approximately 53 km long, nine quarries for permitting purposes,
four of which will likely be used);

o all-weather airstrip, airstrip building, helipad and heliport building at Boston;

o construction of a 2,400 tpd process plant at Boston;

o all infrastructure necessary to support mining and processing activities at Boston including
construction of a new 300-person accommodation facility, mine office and dry and
administration buildings, additional fuel storage, laydown area, ore pad, waste rock pad, diesel
power plant and dry-stack tailings management area (TMA);

o infrastructure necessary to support ongoing exploration activities at both Madrid and Boston;
and

o wind turbines near the Doris (2), Madrid (2), and Boston (2) sites.

Operation

The Madrid-Boston Project Operation phase includes:

o

mining of the Madrid North, Madrid South, and Boston deposits;
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o operation of a concentrator at Madrid North;

o transportation of ore from Madrid North, Madrid South, and Boston to the Doris process plant, and
transporting the concentrate from the Madrid North concentrator to the Doris process plant;

o extending the operation at Roberts Bay and Doris;

o processing the ore and/or concentrate from Madrid North, Madrid South, and Boston at the
Doris process plant with disposal of the detoxified tailings underground at Madrid North,
flotation tailings from the Doris process plant pumped to the expanded Doris TIA, and discharge
of the TIA effluent to the marine environment;

o operation of a concentrator at Madrid North and disposal of tailings at the Doris TIA;

o operation of a process plant and wastewater treatment plant at Boston with disposal of
flotation tailings to the Boston TMA and a portion placed underground and the detoxified
leached tailings placed in the underground mine at Boston;

o operation of two wind turbines for power generation; and
o on-going maintenance of transportation infrastructure at all sites (cargo dock, jetty, roads, and

quarries).

Reclamation and Closure

Areas which are no longer needed to carry out Madrid-Boston Project activities may be reclaimed
during Construction and Operation.

At Reclamation and Closure, all sites will be deactivated and reclaimed in the following manner (see
Volume 3, Chapter 2, Section 5.5):

o Camps and associated infrastructure will be disassembled and/or disposed of in approved non-
hazardous site landfills.

o Non-hazardous landfills will be progressively covered with quarry rock, as cells are completed.
At final closure, the facility will receive a final quarry rock cover which will ensure physical
and geotechnical stability.

o Rockfill pads occupied by construction camps and associated infrastructure and laydown areas
will be re-graded to ensure physical and geotechnical stability and promote free-drainage, and
any obstructed drainage patterns will be re-established.

o Quarries no longer required will be made physically and geotechnically stable by scaling high
walls and constructing barrier berms upstream of the high walls.

o Landfarms will be closed by removing and disposing of the liner, and re-grading the berms to
ensure the area is physically and geotechnically stable.

o Mine waste rock will be used as structural mine backfill.

o The Doris TIA surface will be covered waste rock. Once the water quality in the reclaim pond
has reached the required discharge criteria, the North Dam will be breached and the flow
returned to Doris Creek.

o The Madrid to Boston AWR and Boston Airstrip will remain in place after Reclamation and
Closure. Peripheral equipment will be removed. Where rock drains, culverts or bridges have
been installed, the roadway or airstrip will be breached and the element removed. The
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breached opening will be sloped and armoured with rock to ensure that natural drainage can
pass without the need for long-term maintenance.

A low permeability cover, including a geomembrane, will be placed over the Boston TMA. The contact
water containment berms will be breached and the liner will be cut to prevent collecting any water.
The balance of the berms will be left in place to prevent localized permafrost degradation.

3.2 PROJECT DEVELOPMENT CONSIDERATIONS

Avoiding and mitigating potential effects of the Madrid-Boston Project has guided TMAC’s design
decisions. Project design considerations included health and safety, biophysical environment,
archaeological and cultural heritage, and socio-economic information from public engagement,
baseline data and other available data sources.

TMAC is committed to acting in a socially and environmentally responsible manner, reducing
environmental damage and harm, where possible. To meet this goal, TMAC has used the Precautionary
Principle in designing the Project. The approach considers all available baseline information to help
design the Project to avoid significant adverse effects to environmental and social values. The
applications of this approach and changes to Madrid-Boston Project design were part of the assessment
of alternatives described in Volume 3, Chapter 7.

The Company’s commitment to occupational health and safety is based on the principle of controlling
risk to provide a proactive and positive safety culture and an incident-free workplace. TMAC’s
environmental management framework and associated environmental management plans are outlined
in Volume 8.

The design of the Project infrastructure considers potential implications of climate change. Analyses of
climate change, based on climate change projections, are integrated into Project design (P5-1). A
discussion of climate change and the potential effects of the environment on the Project are presented
in Volume 7, Chapter 2.

3.2.1 Biophysical Environment

The Project design incorporates design, operational safeguards, and contingency plans to mitigate
potential effects to biophysical VECs. Highlights of the mitigation measures incorporated into Project
design included:

o establishing setbacks from streams and waterways;

o fish-bearing streams will be spanned using a clear span bridge structures. Fish-bearing streams
of very low flow will be spanned using culverts sized for fish passage provided the required
conditions necessary to sustain fish habitat can be achieved;

o routing roads, as far as is practical, to avoid streams, channel crossings and wet, boggy areas
where fish habitat may be disturbed;

o establishing buffer zone from known rare plants;

o establishing buffer zone from known archeological sites;

o minimizing Project footprint to reduce habitat loss and alteration;
o avoidance of important bird nesting areas; and

o developing site-specific mitigations where minimum buffers cannot be achieved.
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Project design reduced potential effects to permafrost. Design elements include:

o thermal modelling (P5-3, Appendix C) to determine fill requirements over tundra to ensure
preservation of permafrost for infrastructure construction; and

o Wwherever possible, airstrips, roads and other infrastructure pads will be constructed in the
winter to ensure the integrity of the permafrost using sufficient cover material to insulate it.

3.2.2 Archaeological and Heritage Resources

Archaeological sites are only mitigated when it is clear that they will be impacted, either directly or
indirectly, and that there are no options for avoidance or adequate protection. The only exceptions to
this are sites that are limited to a single surface feature with no possibility for additional remains.
Detailed mapping may readily mitigate such sites if they are close to Madrid-Boston Project
components or activities.

Over the history of the Hope Bay Project, 27 of the 301 sites have been mitigated by mapping to scale,
surface examination/collection, and excavations as judged necessary (Volume 6, Chapter 2).

TMAC compares exploration programs and proposed developments to recorded site locations, and
additional survey or mitigation is applied as necessary. TMAC has incorporated archaeological programs
as part of the ongoing baseline data collection and implemented a Standard Operating Procedure for all
employees, contractors, and visitors. Upon discovery of an archaeological site, the site is not to be
removed or disturbed and the location will be reported to the appropriate regulatory bodies.

3.2.3 Socio-economics

Project design consideration for socio-economics include those targeted to benefit Kitikmeot residents,
as well as those developed to more broadly provide benefits of the Project. The benefits of the Project
will offset or reduce potential adverse socio-economic effects. For example, potential adverse effects
to community well-being may be offset by the provision of income benefits and of the Employee and
Family Assistance Program (EFAP), as well as delivery of financial management programming.

The Project design considerations for socio-economics are focused on the policies and procedures TMAC
has adopted to guide the operation of the Project for employees. The Project design considerations
reduce effects, provide a benefit to offset adverse effects, or enhance a value related to the identified
effects.

3.3 PROJECT PHASES

The Life of Mine for the Madrid-Boston Project, which includes construction, operation and reclamation,
is expected to be 17 years. As indicated in Figure 3.3-1, construction activities (Year 1 to Year 5) will
overlap with operation (Year 1 to Year 14) since Madrid-Boston utilizes existing facilities at Doris.
Reclamation and closure is expected to take 3 years and will begin once mining is completed (Year 15 to
Year 17).

The Project schedule (Figure 3.3-1) illustrates TMAC’s staged approach to conducting the Project at
Madrid and Boston deposits.
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Figure 3.3-1
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3.3.1 Construction

3.3.1.1 Roberts Bay

To support the safe and efficient offloading of fuel, equipment and supplies, a cargo dock and access
road to the dock and fuel pipeline along the access road will be constructed at Roberts Bay
(Figure 3.3-1). In addition to the construction of the dock, an additional 10 ML tank farm consisting of
two 5 ML tanks will be constructed at Roberts Bay. No additional infrastructure or buildings will be
required at Roberts Bay. Along with the marine cargo dock, other components required to support a
marine dock that unloads fuel will include upland mooring points, beach landing for work boat with
gravel pad, and shore manifold for fuel offloading pipeline.

3.3.1.2 Doris

The Madrid-Boston Project construction activities include expansion of the Doris TIA. In addition, the
Doris site accommodations will be expanded to 400 persons. No other facilities or infrastructures
require modification beyond existing authorizations.

The Doris TIA is a former lake (Tail Lake), delisted in accordance with Schedule Il of the Metal Mining
Effluent Regulations (MMER). The Project construction will expand the TIA capacity to accommodate
the entire volume of flotation tailings scheduled from mining at the Madrid North and Madrid South
sites, and a portion of the Boston site ore. The expansion of the Doris TIA will include:

o construction of a new perimeter road around sections of the expanded TIA;

o raising the south dam by 8 m;

o constructing a 5 m high west dam; and

o quarrying, crushing, and screening of aggregate for the construction.

3.3.1.3 Madrid North

The construction activities for the Madrid-Boston Project are those required to modify the site from its
configuration for the Madrid Advanced Exploration Program. The Project construction activities
required to modify the site include:

o expansion of the site pad, primarily to accommodate a larger waste rock stockpile;

o expansion of the contact water pond (CWP) to accommodate the larger pad area;

o use of a local quarry to produce construction bulk rock fill and aggregate;

o construction of a 1,200 tpd capacity concentrator;

o construction of a tailings pipeline and access road to the south end of the Doris TIA; and

o construction of a 3.6 MW capacity power plant.
TMAC proposes to carry out crushing, milling and concentration of ore at Madrid North.
The concentrate will correspond to less than 10% of the ore milled, and will be transported to the Doris
process plant by truck for gold extraction. Hence, the Madrid North concentrator does not require the
use of hazardous chemicals in the extraction process. Tailings from the concentrator will be pumped
via pipeline to the existing Doris TIA via an access road to be constructed north of Patch Lake. This

route is the shortest routing to the TIA and, therefore, minimizes pumping requirements, maintenance
of the line and spill potential due to a shorter length of pipe.
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3.3.1.4 Madrid South

The construction activities for the Madrid-Boston Project are those required to modify the site from its
configuration for the Madrid Advanced Exploration Program. The Project construction activities
required to modify the site includes:

o expansion of the site pad, primarily to accommodate a larger waste rock stockpile;

o expansion of the primary CWP to accommodate the larger pad area; and

o use of a local quarry to produce construction bulk rock fill and aggregate.

3.3.1.5 Madrid-Boston All-Weather Road
The Madrid-Boston Boston All-Weather Road (AWR) will be a new facility constructed for the Project.
The Madrid-Boston Project construction activities include:

o development and use of quarries to produce construction bulk rock fill and aggregate;

o construction of the AWR per design;

o installation of culverts and bridges at water crossings; and

o use of the established Madrid-Boston winter road route or other short localized winter routes as

required to enable efficient construction of the all-weather road.

The road is designed to be a single lane road with turnouts to allow for passing. Haul trucks will be
used to construct the road and will travel the road and during operations for the haulage of ore;
therefore, the haul road standards set out in the Consolidation of Mine Health and Safety Regulations
(R-125-95 2011) are applied to this road.

It is expected that animals will be able to move freely across the AWR. During design of the road,
community members will be consulted as to locations along the road where the road bank could be
modified with a more gradual slope to ensure easier passage.

Four types of stream crossings have been identified (culverts, fish-bearing culverts, clear span bridges
with pile foundations, and clear span bridges with frozen abutment foundations) for the 16 stream
crossings on the proposed AWR.
3.3.1.6 Boston
The Madrid-Boston Project construction reconfigures and expands the existing exploration camp at the
Boston site. The Project construction activities include:

o construction of an expanded site pad and all infrastructure necessary to conduct exploration

activities, production-level underground mining, ore processing and tailings deposition;

o expansion of accommodations capacity; and

o use of the established Madrid-Boston WRR until the AWR is operable.
The infrastructure associated with the mining activities at Boston include: accommodations, processing
plant, power plant, fuel facility, waste rock pile, ore stockpile pads, landfarm, laydown area, and core

storage. The components are grouped into zones that must be in proximity to each other for practical
use. In the case of the mine and mill zones, buildings must be located near contact water containment.
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Boston site accommodations have an existing capacity of 120 persons, which will be utilized for
construction and replaced with accommodations for 300-persons for operation.

The Boston process plant will have a treatment capacity of 2,400 tpd of ore. Processing of ore at
Boston will consist of sorting, crushing, milling, gravity concentration, floatation, cyanide leach, and
gold recovery. The Boston process plant is expected to be similar to that of the Doris process plant.
The Boston process plant will produce two types of tailings, flotation circuit tailings and detoxified
tailings.

A filtered tailings disposal facility will be constructed (typically referred to as “dry stack”)
approximately 1 km east of the process plant to store the flotation tailings (P5-26). The facility
occupies a flat area just east of the Aimaokatalok Lake extension, and south of the proposed airstrip.
The dry stack facility will be built progressively during mine operations entirely of the filtered tailings.
The facility will be constructed in thin lifts, 0.3 to 0.5 m thick, built successively to achieve the final
height of the facility. Intermediate benches will be constructed at 5-m interbench height, with a width
of 5 m. These benches will facilitate placement of the geomembrane and of the final cover at closure.

Detoctified tailings are produced after gold removal from the concentrate is complete. The residual
tailings will be washed and dewatered (filtration) prior to disposal within the Boston underground
workings.

3.3.1.7 Boston Airstrip

The Boston airstrip will be a new facility constructed for the Madrid-Boston Project. The Project
construction activities include:

o development and use of quarries to produce construction bulk rock fill and aggregate; and

o construction of the airstrip, access road and associated facilities per design.

The Boston mine site requires reliable year-round air access that cannot be achieved with the existing
500 m STOL airstrip. A new 1,524 m long gravel airstrip has been designed for Dash 8 sized and
Boeing 737-200 aircraft as well as an optional 450 m extension, which would allow for larger aircraft
such as Hercules C-130 aircraft.

3.3.1.8 Quarries

The development and ongoing maintenance of Project facilities and infrastructure will require the
development of quarries for aggregate sourcing. The Project design has identified all potential quarry
sites and the quarry material is geochemically stable (P5-6). Approximately 5 Mt of quarried material
will be required for Madrid-Boston Project construction.

3.3.1.9 Shipping Activities during Construction and Operation

Roberts Bays will receive all fuel, equipment and material required for the Madrid-Boston Project
construction. During construction and operation, TMAC expects to receive up to three fuel shipment
during each open water season (15 ML double hull tankers). From the Roberts Bay main tank farm,
tanker trucks will distribute fuel to designated storage areas and tank farms at Doris, Madrid, and
Boston, as required.

Sealifts for construction material, equipment, freight, and resupply will also occur during the open

water season, from August to September annually. Three to four cargo vessels deliveries are expected
for construction and operation.
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3.3.2 Operation

3.3.2.1 Geology and Mineral Reserves

The HBVB is a greenstone belt that is located in the northeast portion of the Slave Structural Province.
The HBVB is mafic volcanic-dominated, typified by massive to pillowed tholeiitic flows interbedded
with calc-alkaline felsic volcanic and volcanoclastic rocks, clastic sedimentary rocks, and rarely
synvolcanic conglomerate and carbonates.

Gold mineralization varies depending on mineralization style and relationship to the host volcanic
sequences. The Boston deposit is located near the south end of the belt and is associated with a
flexure in the Hope Bay regional structure. The Madrid deposit consists of three styles of veining and
brecciation. The mineral reserves are estimated as follows:

o Doris Deposit - Mineral Resources with 870,000 contained ounces of gold classified as Measured
and Indicated, and 247,000 contained ounces of gold classified as Inferred; partially developed
by ramp access.

o Madrid Deposit - Mineral Resources with 2.55 million contained ounces of gold classified as
Measured and Indicated, and 852,000 contained ounces of gold classified as Inferred.

o Boston Deposit - Mineral Resources with 1.10 million contained ounces of gold classified as
Measured and Indicated, and 330,000 contained ounces of gold classified as Inferred; partially
developed by ramp access.

The cut-off grade for the mineral resources is estimated at 4.5 g/t Au.

3.3.2.2 Mining

Underground mining will incorporate several methods that address the deposit geometry and
anticipated ground conditions. Mining will take place under permafrost conditions where the
mineralization is located away from any water bodies and also under non-permafrost conditions in talik
zones. The Madrid North and the Madrid South deposits are situated partially beneath the lakes and,
therefore, will not be entirely under permafrost conditions. The Boston mine is situated in permafrost
conditions.

The deposits will be accessed and services will be provided by ramp declines from surface. The ramps
will also be used for ore and waste haulage from the underground operations. Mining methods will
generally minimize waste rock material brought to surface, thereby reducing mine contact water
potential at surface and also minimizing blasting and fuel requirements for haulage out of the mine.
Waste rock will be used as backfill prior to closure.

The drilling program at Madrid North has focused on continuing to define the spatial extent and the
controls of near-surface gold mineralization. The near-surface mineralization is positioned vertically
above the mineral resource. The grade, geological controls, and near-surface extent of the gold
mineralization will be amenable for extraction using crown pillar recovery trenches. At Boston and
Madrid deposits, crown pillar recovery trenches will be utilized for establishing declines to underground
mine workings, or in other locations where subsequent infrastructure could be placed, thereby
minimizing surface disturbance of non-gold bearing land. More details on mining methods are provided
in Volume 3, Chapter 4.
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3.3.2.3 Waste Rock Management

Each of the mine sites has a waste rock pile located as close as practical to the mine openings.
Geochemical characterization of the waste rock produced at each site has been completed. Waste rock
generated by the Project does not pose a risk of acid drainage.

Waste rock will be used as underground backfill to the maximum extent possible and is predicted to
consume all of the Project waste rock with the makeup underground backfill coming from quarries, as
required. At each mine, the temporary waste rock storage pad is located close to the mine portals in
order to minimize transportation distances.

3.3.2.4 Ore Management

The ore stockpile area at Doris will continue to be utilized for the Project for Madrid and Boston ores.
Ore stockpiles will also be located at Madrid North, Madrid South and Boston. Ore stockpiles at all sites
will be continually drawn down and replenished as ore is processed at Doris, Madrid North and Boston.

A 1,200 tpd concentrator will be built at Madrid North. Since the mining rate will exceed the
concentrator capacity, excess ore mined at Madrid North will be transported to Doris for processing.
The concentrate produced by the Madrid North concentrator will be transported to Doris for gold
extraction.

All of the ore mined from Madrid South will be hauled by truck to Doris or Madrid North for processing.

Boston mining operations will begin by Year 4. The ore will be trucked to the Doris process plant until
the Boston processing plant is operational in Year 6.

3.3.2.5 Mineral Processing

The Doris process plant is operational and authorized under the Doris Project Certificate 003 and Type
A Water Licence 2AMDOH1323. The tailings generated at the Doris mill will be disposed of at the
expanded Doris TIA.

A 1,200 tpd concentrator will be constructed at Madrid North and a 2,400 tpd process plant will be
constructed at Boston. The concentrating process consists of sorting, crushing, continuous gravity
concentration, grinding of gravity tails, flotation, tails thickening, and concentrate filtering, storage
and reclaim. The tonnage of concentrate produced at Madrid North represents approximately 10% of
the incoming ore.

Processing of ore at Boston will consist of sorting, crushing, milling, gravity concentration, floatation,
cyanide leach, and gold recovery. In addition to a concentrator section identical to that of the Madrid
North concentrator, the Boston process plant will incorporate a cyanide leach and gold recovery circuit
that is expected to be similar to that of the Doris process plant. The Boston process plant will utilize
cyanide in the concentrate treatment process. After gold removal from the concentrate is complete,
the residual tailings will be detoxified (cyanide destruction). Doré gold bars will be produced at Boston
and shipped off site using air cargo.

3.3.2.6 Tailings Management

The tailings produced at Madrid North will be pumped to the Doris TIA. The tailings produced at Boston
will be dry-stacked and stockpiled at Boston.
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Operation of the Doris TIA will continue as currently authorized under the Type A Water Licence
2AMDOH1323. Tailings deposition will minimize the area of exposed inactive tailings surface that might
be prone to dusting. Throughout operations of the Madrid-Boston Project, the containment structures
(North, South and West dams) will be subject to monitoring to evaluate their performance. All TIA
components and activities will be subject to annual inspections by a qualified engineer.

The tailings produced at the Madrid North processing plant will be pumped to the Doris TIA along the
access road to be constructed from Madrid North to the south end of the TIA.

The tailings generated at the Boston processing plant will be dry stacked at the Boston site as
described in P5-26. This method of deposition will facilitate closure.

3.3.2.7 Water Management

Water management for Doris follows the authorizations under the Type A Water License 2AMDOH1323.
Water management will be modified at Doris to include the following connections between the other
mining areas:

o Water collected in the Madrid North and Madrid South contact water ponds may be deposited in
the Doris TIA.

o Madrid North ore and concentrate, Madrid South ore, and Boston ore will be processed at the
Doris process plant with flotation tailings deposited at the Doris TIA.

o Detoxified concentrate tailings will be placed underground with waste rock.

o Intercepted groundwater from Madrid mines will be discharged to the Doris TIA or marine
outfall mixing box.

During operation, all site surface and underground mine water that does not meet discharge criteria
will be redirected to the TIA. Reclaim water from the TIA will be pumped to the Doris process plant
and Madrid concentrator. The reclaim volume will be maximized so as to reduce the need for
freshwater make-up from Doris Lake. A reclaim barge on the polishing pond in the TIA will house the
reclaim pump. The reclaim barge will be equipped with a bubbler system to ensure it remains
functional during winter months. Water that meets discharge criteria set forth in the Type A Water
Licence will be discharged to Roberts Bay via the engineered outfall.

The Madrid North mine will intercept the talik below Patch, Windy, and Imniagut lakes. Mining at the
Madrid South mine is expected to intercept the talik below Wolverine and Patch Lakes. This
intercepted ground water is expected to saline. To the extent practicable, mine water will be used
within the underground workings. Mine water collected in underground settling sumps (this includes
groundwater seepage into the workings and drilling wastewater) will recycled for underground use.
Underground mine water will also be transferred to the tank to be used as water supply for the Brine
Mixing Facility. Excess groundwater will be pumped to Doris for transfer to the TIA or discharge via the
marine outfall mixing box and discharge to the ocean.

Domestic water for the Madrid North and South comes from the potable water drawn from Windy Lake
under the Type A Water Licence for the Doris Mine. Industrial water (dust suppression, wash bays, and
machine shops) comes from the water drawn from Doris Lake. The total volume allocated under the
Type A authorization is 480,000 m*/year for Doris. Additional industrial water will be required for the
Madrid mining and concentrator operation.
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Contact water (surface water runoff) from the waste rock piles, ore stockpiles, and all other surface
infrastructure pads will be collected in CWPs. In order to maximize mine water reuse, runoff collected
in these CWPs will be transferred by truck or pumped to the tank to be used as water supply for the
Brine Mixing Facility. Make-up water will only be drawn from the freshwater sources when it cannot be
drawn from the CWPs. Excess contact water will be sent to the Doris TIA or discharged onto the tundra
if water meets discharge criteria.

There will not be accommodations at the Madrid North or South sites. A portable wash car containing
toilets, washbasins and showers will be equipped with heated black and gray water day tanks (Pacto
unit). These tanks will be emptied via a vacuum sewage truck and transported to a holding tank at the
Doris site for blending into the Doris site sewage treatment facility.

At Boston, the mine will be within permafrost, and no groundwater interception is anticipated. Contact
water from the TMA will be retained by a series of containment berms, surrounding the facility on
three sides. The east side berm will double as the access road to the Boston airstrip. The north side is
open as the topography slopes back to the TMA and a containment berm is not necessary. Contact
water from the waste rock pile, ore stockpile, and other mine surface infrastructure pads will be
collected at a CWP. This water will be used for make-up water at the Boston processing plant or
pumped to the wastewater treatment plant. Treated wastewater will be discharged to Aimaokatalok
Lake via an outfall.

Potable water and raw water for industrial use (brine mixing, dust suppressant, and mill makeup
water) will be sourced from Aimaokatalok Lake. A volume of 33,000 m?/year of potable water is
anticipated to be required during operation. The domestic wastewater will be treated prior to
discharge to the tundra. Raw water will be used in processing at the Boston mill and for surface and
underground exploration. A volume of 450,000 m*/year of water will be used during operation. Purge
water from the mill will be sent to the water treatment plant prior to discharge to Aimaokatalok Lake.

Boston will have a fully functional accommodations facility complete with packaged biological sewage
and gray water treatment plant. Discharge of the treated effluent will be to the tundra via a diffuser
or into Aimaokatalok Lake with other site discharges. The sludge will either be incinerated or trucked
underground for disposal with the backfill waste.

3.3.2.8 Waste Management

Non-Hazardous waste will be segregated and disposed of either in the in an incinerator, landfill, or will
be open burnt. Domestic waste generated at Madrid will be trucked to Doris and integrated with the
Doris waste stream for handling and disposal. A new incinerator and a landfill will be constructed at
Boston. TMAC’s Waste Management Plan (P4-13 and P4-15) outlines the waste management practices
for Madrid-Boston Project.

3.3.2.9 Explosives Storage

Explosives will be stored in magazines as authorized by the Explosives Use Permit granted by NRCan. As
required, detonators and dynamite will be stored in steel Type 4 magazines or better (NFPA 495, 2006,
Sect. 9.2). The detonators must be housed separately from the explosives in their own magazine(s).
The current explosives and detonator storage magazines are located to the east of the Doris TIA at an
acceptable distance from the nearest occupied structure and shielded as required by regulations. A
similar facility will be constructed within a quarry near the Boston site following required approvals.
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3.3.2.10  Fuel Storage and Distribution

Fuel will be transported via the Mackenzie River, east or west coast by double-hull tankers to the port
at Roberts Bay. Fuel will be transferred to land-based fuel storage via the floating hose method to the
primary fuel storage located at Roberts Bay. Supplement fuel storage is located at Doris site. Additional
fuel tank farms will be constructed at Madrid North and at Boston to ensure continuous diesel supplies
for the mining operation and at the generator sets.

Bulk fuel trucks will be used to transport diesel fuel between Roberts Bay and the other Project sites.
Site wide fuel consumption is expected to peak at 40 ML during the peak mining years at Madrid North
and Boston.

3.3.2.11  Power

Power load requirement for the mine, mill and site related facilities, will range from approximately
40,000 MWh/year usage initially up to approximately 85,000 MWh/yr. The existing power plant at Doris
has sufficient capacity to support the Doris site.

Madrid North will be serviced by dedicated power generation plant. For Madrid South, power demand
will be limited to mining operations and related office space. Madrid South will utilize two 600 V,
725 KW generators. The Boston will be supported by a dedicated power generation plant.

Six wind turbines, two for each site, Doris, Madrid and Boston, are proposed each with a nominal
capcity of 4.2 MW.

3.3.2.12  Hazardous Material Management

All reagents and hazardous substances used during the Project will be transported, handled, and stored
in accordance with the requirements of the Transportation of Dangerous Goods Act (1992). Reagents
will be delivered by sealift and stored at the Doris site where most of the reagents are consumed
during the cyanide leaching and gold recovery operation. Flocculants and flotation agents used at the
Boston and Madrid processing plants will be transported by truck as required.

There will be no hazardous waste disposal facilities on site. All hazardous waste will be stored using
standard industry best practice methods and shipped off site, either via sealift or airlift backhaul as
the opportunities arise. Final disposal will be under contract at a designated licenced hazardous waste
disposal site close to the designated port or airport.

3.3.2.13  Auxiliary Services, Safety, Security, Fire Control

Auxiliary services include mine maintenance facilities, warehouses, accommodations and
administration complexes located mainly at the Doris and Boston sites. The Doris accommodations will
be expanded to house 400 persons while a new 300-person accommodation facility will be constructed
at Boston. Employees working at the Madrid mines will be housed at the Doris site.

Site Security is achieved primarily by location and limited access points. All persons entering and
leaving the site are tracked by passenger manifest and approved for entry prior to boarding aircraft. All
persons entering site for a visit or work will receive an orientation on site safety rules, relevant
regulations, evacuation procedures, and occupancy rules.

The Hope Bay site is a dry camp - there is zero tolerance for alcohol or drug use. Pre-employment

screening and testing for cause will be utilized to ensure the site remains free of the hazard of drugs
and alcohol.
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Fire control will generally be managed by training and vigilance of the workforce in identifying fire
hazards and responding with hand held equipment. In addition, automatic detection and suppression
systems are deployed for high risk and/or high value installations. Fire evacuation plans for all areas
are formal and include designated muster points and identification of potentially missing persons. Site
emergency response will be achieved through the training and equipping of an emergency response
team.

3.3.2.14 Roads and Vehicle Traffic

The road network will be maintained using a conventional road grader, following standard road grading
procedures for gravel topped roads. Enforcement of speed limits will ensure safety of workers and will be
the main mechanism for dust suppression. Water will be used for dust suppression as required and
weather permitting. Traffic projections for the major road segments are provided in Volume 3,
Chapter 4.

3.3.2.15 Air Transport

Personnel transport services are based on charter aircraft from Edmonton, Yellowknife or Kitikmeot
communities. Southbound (Edmonton and Yellowknife) passenger flights will occur four times a week,
and will make use of aircraft sized to optimize transportation costs; these may include Dash 8s,
Dorniers, ATR72, 737s or similar aircraft. Nunavut residents are transported via Dorniers, twin otters or
other similar aircraft to site.

As the permanent operational workforce is hired, the routing of employees will be examined to
optimize transportation costs. The intention in the future is to specify a few regional hubs as points of
hire for transportation of employees to limit costs and complexity of travel.

Air freight service to Hope Bay is accomplished on regularly scheduled crew transports which typically
accommodate 900 kg of cargo each trip out of the 2,550 kg payload capacity. In addition to the
available payload on crew rotation charters, the Project will make use of freight aircrafts.

3.3.3 Closure and Reclamation

3.3.3.1 Overview

The overall objectives of the closure and reclamation plan are to establish stable chemical and physical
conditions and ensure the future use and aesthetics of the site following reclamation meet the
requirements of Aboriginal, Federal and Territorial governments, landowners, local communities and
regulatory authorities. These objectives and the closure and reclamation criteria and strategies
presented have been developed in accordance with the Nunavut Mine Site Reclamation Policy (DIAND
2002) and the 2007 Northwest Territories Mine Site Reclamation Guidelines (INAC 2007).

In terms of future land use, some infrastructure at the site is a substantial contribution to the
development of Nunavut and could be left in place after closure following consultation with all
interested parties. For example, the fuel storage, airstrip, port/jetty, roads and rock pads can be used
as a base for other projects in the area. However, the TMAC’s site reclamation plan assumes these
structures and facilities will all be removed and/or reclaimed to acceptable standards.

A Project Closure and Reclamation Plan will be used to update the existing Doris Interim Mine Closure

and Reclamation Plan (ICRP). The following section describes TMAC’s approach for closure and
reclamation of the Madrid-Boston Project.
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3.3.3.2 Closure Goals

The goals for the Final Closure are to:

o apply the principles of pollution prevention and continuous improvement to minimize
ecosystem impacts, and facilitate biodiversity conservation;

o use energy resources, raw materials and natural resources efficiently and effectively;

o engage with governments, local communities and the public to create a shared understanding
of closure and reclamation issues and take their views into consideration in making decisions;

o return the Project affected and viable sites to “wherever practicable, self-sustaining ecosystems
that are compatible with a healthy environment and human activities” (NRCan, 1994);

o where practicable, undertake reclamation of affected areas as soon as practical in an on-going and
progressive manner to reduce the environmental risk once the mine ceases operation (INAC 2007);

o provide for the reclamation of affected sites and areas to a stable and safe condition and
restore altered water courses to near their original alignment and cross-section, and where
practical, affected areas will be returned to a state compatible with the original undisturbed
area (Territorial Land Use Regulations);

o reduce the need for long-term monitoring and maintenance by designing for closure and
instituting progressive reclamation, when possible;

o provide for mine closure using the current available proven technologies in a manner consistent
with sustainable development; and

o provide sufficient detail such that adequate scopes of work can be developed for the execution
of reclamation work, and where insufficient details exist, monetary allowances should be
included in the cost estimate to account for additional engineering and planning.

3.3.3.3 Progressive Reclamation

Most of the Project areas will be actively used during construction and operation of the Project, although
where practical, areas which are no longer needed to carry out Project activities will be progressively
reclaimed during construction and operations. Where practicable, progressive rehabilitation will be
implemented to achieve the Project’s site abandonment goal and closure principles.

3.3.3.4 Temporary Mine Closure and Suspension of Activities

Short-term temporary mine closure may occur when the Project ceases operations for a period of less
than one (1) year with the intent of resuming operational activities or final closure activities. When
this occurs, the Project enters a “Care and Maintenance” phase, the main objective of which is to
maintain all equipment and facilities in a state of readiness to resume operation with minimal delay or
have Project components at the ready for use to support closure activities while ensuring appropriate
environmental protection measures or activities continue.

Care and maintenance preparation will be implemented and executed by operational maintenance
staff and other support personnel on site and will be carried out within approximately six (6) months of
the initiation of the Temporary Closure/ Care and Maintenance phase based on the level of effort
required. Access to the Project sites, buildings and structures will be restricted to authorized persons
only. Buildings where potential hazards exist will be locked or otherwise secured

TMAC RESOURCES INC. 3-23



FINAL ENVIRONMENTAL IMPACT STATEMENT

During the Temporary Closure/ Care and Maintenance period, all terms and conditions of the Project
Certificates and Water Licences will remain in force. Throughout the Temporary Closure/ Care and
Maintenance period, TMAC will continue to report on its activities on an annual basis to the NIRB (as
per Project Certificate requirements), the NWB (as per Type A Water Licence requirements). If a Care
and Maintenance monitoring schedule is required differing from operations, it will be established in
compliance with the Aquatic Effects Monitoring Plan (AEMP) and other applicable management plans in
consultation with applicable regulators.

3.3.3.5 Long-term Temporary Mine Closure Care and Maintenance

TMAC may extend the mine closure over a longer timeframe than one (1) year should economic
conditions dictate while the facility is in Temporary Closure/ Care and Maintenance. In the event the
Project ceases operation for a period of greater than (1) year with the intent of resuming activities in
the future, Long-Term Temporary Mine Closure activities will occur. Long-term Temporary Mine Closure
activities will ensure the Project sites are maintained in a secure condition, and all facilities and
equipment are de-energized and winterized. Hazardous waste and explosives would be removed from
the site. Personnel necessary, including environmental personnel, to maintain site security and Project
monitoring requirements would remain on site seasonally.

A Long-term Care and Maintenance Plan would be submitted to the NWB and the Land Owner at least
60 days prior to entering the Long-term Mine Closure period. Site personnel will conduct general
inspections periodically and may decrease that frequency if the site inspections indicate that the site
infrastructure is stable. A record of these inspections will be maintained. The names of contact persons
will be provided to the pertinent regulators and government agencies such as INAC and Landlord for their
information, and to facilitate their access to the site, if and when necessary. The Project could reopen
when the circumstances requiring the Long-term Temporary Closure change (e.g., when economic or
other conditions that caused the temporary cessation of operations is no longer of concern).

During Long-term Temporary Closure, all terms and conditions of the Type A Water Licence would
remain in force unless an amendment to this licence is requested by TMAC as part of the Long-Term
Care and Maintenance Plan. The application for a licence amendment would identify the changes
proposed for the facilities required to be shutdown, the location of new discharges (if any), updates to
any management plans and/or the AEMP (if required), and an indication of sites to be permanently
rehabilitated. A monitoring schedule, if differing from operation, will be established as part of the
Long-Term Care and Maintenance Plan in compliance with the AEMP and other applicable management
plans in consultation with applicable regulators.

Routine inspection, monitoring and reporting as required by the Type A Water Licence and its
associated management plans will remain applicable.

TMAC will continue to report on its activities throughout the Long-term Temporary Closure period on an
annual basis to the NIRB (as per Project Certificate requirements), the NWB (as per Type A Water
Licence requirements).

3.3.3.6 Final Mine Closure and Reclamation Activities

Buildings, Pads and Infrastructure

Final closure activities for the specific Project components such as laydown area, buildings, process plant,
power plant, fuel tank farms, mine portals, vent raises, ore pads, reagent pads, equipment and machinery,
are described in the approved ICRP and Doris Mine Closure and Reclamation Plan (TMAC 2014). These
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methods will be followed for closure of the Project components as described in Volume 1, Annex V1-7,
Packages P4-19 and P4-21.

Doris Tailings Impoundment Area

The closure concept for the Doris TIA is established in the approved Doris Mine Closure and Reclamation
Plan. Upon closure, the tailings surface will be covered with a nominal waste rock cover of 0.3 m
thickness. The function of the cover is to prevent dust and to minimize direct contact by terrestrial
animals. Once the water quality in the Reclaim Pond has reached the required discharge criteria, the
North Dam will be breached as originally intended. The updated closure and reclamation measures for
the Doris TIA are described in P4-19 and P4-21.

Madrid-Boston All-Weather Road

The all-weather road will remain in place after closure. Peripheral equipment such as sign posts will be
removed. Where rock drains, culverts, or bridges have been installed, the roadway will be breached
and the element removed. The breached opening will be sloped and armoured with rock to ensure that
natural drainage can pass without the need for long-term maintenance.

Boston Tailings Management Area

At closure, a low permeability cover will be constructed to reduce the amount of seepage expected.
The geomembrane will be placed in direct contact with the tailings and will be protected by a granular
cover consisting of 0.3 m of crushed rock and 0.7 m of run of quarry. Construction of the cover will be
done in stages or at the end of the active deposition.

The contact water containment berms will be breached and the liner will be cut to prevent collecting
any water. Several breaches may be required and will be done at the topographic lows. The balance of
the berms will be left in place, as removal of the run off quarry fill could result in localised permafrost
degradation.

In post-closure, no seepage is expected, as an infiltration reduction cover incorporating a low-
permeability geomembrane will be constructed. A long-term seepage collection system is therefore not
required.

The closure and reclamation measures for the Boston TMA are described in P4-19 and P4-21.

Boston Airstrip

The airstrip and access road fill will remain in place after closure. Peripheral equipment such as
lighting and sign posts will be removed. Where rock drains or culverts have been installed, the airstrip
or roadway will be breached and the element removed. The breached opening will be sloped and
armoured with rock to ensure natural drainage can pass without the need for long-term maintenance.

3.3.3.7 Expected Conditions - Post Final Closure

The site abandonment goal of the final closure activities is to return Project sites and affected areas to
viable and, wherever practicable, self-sustaining ecosystems that are compatible with a healthy
environment and with human activities. TMAC’s closure principles, objectives and criteria’s have been
developed to achieve this future land use goal in as short of duration as reasonably practical.

The airstrip and all-weather roads built using rock fill will be left in place as a permafrost protection

measure. The surface will be crowned or graded to prevent permanent ponding. The bridges and the
arch culverts will be removed for safety and to restore natural drainage. Roads will be breached in

TMAC RESOURCES INC. 3-25



FINAL ENVIRONMENTAL IMPACT STATEMENT

areas where their presence has blocked natural drainage allowing the natural drainage paths to be re-
established. When appropriate based on milling rates, TMAC will also apply for Recognized Closed Mine
Status and undertake the biological monitoring study prescribed under the MMER.

3.3.3.8 Post-closure Monitoring and Reporting

Post-closure monitoring will take place at the site until such time that the objectives of the closure and
remediation activities have been met to the satisfaction of the regulatory authorities and all affected
parties. Coupled with the proper implementation of best practice closure and remediation activities, the
following post-closure monitoring will support TMAC in meeting closure and remediation objectives:

o The site will be visually inspected by a Professional Engineer annually for three consecutive
years to ensure that permafrost degradation areas have stabilized.

o Post-closure monitoring of all covers will be performed every two years for a ten-year period or
until it is confirmed the areas are physically stable. These inspections will be completed by a
qualified inspector to ensure the physical integrity of the cover is maintained. Maintenance will
be performed on areas that monitoring identifies as needing repairs.

o The annual seep sampling program carried out in accordance with Type A Water Licence will be
continued to detect any changes in the leachate chemistry downstream of the remediated
areas for a period of five years or until the leachate is confirmed to be chemically stable and
consistent with the site specific closure criteria.

The post-closure monitoring may require additional activities following the implementation of the
Project’s final closure and remediation plan and the subsequent Reclamation Completion Report.

In addition, the monitoring requirements may again change as a result of the Performance Assessment
Report which will be prepared and submitted to the NWB for their review following the initial post-
closure monitoring period which will be defined in consultation with NWB as part of the Final Closure
and Remediation Plan.

3.4  EXPLORATION ACTIVITIES

Exploration activities related to the Project will continue throughout the Project life. Geological and
geophysical mapping, diamond drilling, and sampling provide data for statistically robust estimates of
the extent and quality of deposits and an improved geological knowledge of the area. The surface
drilling at Madrid North and South, in combination with underground drilling, and the bulk sample
program, will collectively provide information that will support a potential upgrade to the mineral
resource classification. Exploration work is regulated in Nunavut and activities licenced as required
through the NWB.

All surface exploration activities will occur in consultation with the Project archaeologist, and
exploration personnel will be trained in archaeological site recognition and reporting. Land-based
drilling will be more than 31 m from water bodies. Drill inspections will be routinely conducted to
ensure impacts from exploration are minimized. A program of progressive reclamation will be
undertaken for all surface drilling. Immediately upon completion of drilling, all casings and collars will
be removed to ground level and sealed, and other materials will be removed, and any depressions
which may have formed around the drill collar will be filled to the extent practicable to prevent future
pooling of water.
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3.5 ALTERNATIVES

3.5.1 Alternatives to the Project - Go / No Go Decision

Section 6.4 of NIRB’s EIS guidelines requires TMAC to presents an explicit analysis of alternative means
of carrying out the Project components including a “no go” alternative. There are two possible
outcomes for a go/no-go decision for Madrid-Boston Project:

1. Proceed with the Madrid-Boston Project, as proposed within this Application, or

2. Abandon the Madrid-Boston Project until such time that risks identified through analyses could
be reduced or mitigated so as to enhance the Project feasibility.

Based on a Preliminary Feasibility Study (RPA Inc. 2015) completed in 2015, TMAC concludes that
Madrid-Boston Project as proposed in the EIS application, should proceed (i.e., outcome 1). The
rationale provided in the PFS is as follows:

The outcome for PFS is that the Project represents a significant opportunity for the
development of a new mining camp in the Canadian Arctic. The property encompasses
an area of significant exploration potential. The Project assets are well advanced and
there has been significant de-risking through the expenditures both on site and off
site, including construction of significant on-site infrastructure. The development plan
has been designed to minimize capital investment and build on the existing assets to
generate cash flow that can sustain expansion and exploration. The property
encompasses an area of significant exploration potential.

If the Project does not proceed or is delayed until such time that issues can be de-risked, the mineral
resource will not be developed, and the potential effects and benefits predicted in this Application will
not be realized. In the absence of the Project, existing conditions are predicted to continue barring
other projects within the described local study areas (LSAs) and regional studiy areas (RSAs) for the
VECs and trends created by non-Project effects such as climate change. Similarly, socio-economic
effects and benefits will not accrue. These effects and benefits are described in Volume 6 Chapter 3.
Predicted benefits of the Project to local communities include the support of both traditional lifestyles
and pursuits, and lifestyles that integrate wage-based employment in Inuit communities.

3.5.2 Alternative Means of Carrying out the Project

The physical location of the deposits somewhat reduces the number of potential alternatives for the
development of the Project components. The development of each site requires a minimum amount of
infrastructure such as mine portal, laydown areas, power supplies, fuel supplies, and, supporting
facilities. The design for each site focuses on optimizing the layout of this infrastructure at each of the
Project sites where mining occurs. The design for each site focuses on optimizing the layout of this
infrastructure at each of the Project sites where mining occurs and, therefore, a wide range of options
have been considered during the conceptual design phase in order to achieve an optimal layout of
facilities at each sites.

As appropriate and where applicable, for each alternative investigated, the evaluation criteria
identified in Volume 3, Section 7.1 (technical feasibility, economic feasibility, environmental
acceptability, amenability to reclamation, community acceptability or preference, and,
socio-economic effects and benefits) were considered.
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Volume 3, Chapter 7 presents a review of the various alternative means of carrying out the Madrid-
Boston Project that were evaluated. An overview of more important alternative means is described
below.

3.5.2.1 Cargo Dock at Roberts Bay

A detailed assessment of the cargo dock location alternatives and construction alternatives was carried
out by SRK Consulting. This technical memorandum is presented in P5-10. Technical, environmental
and economic considerations guiding the decision are discussed at length in this report.

3.5.2.2 Access to Boston Site

The Boston deposit is located approximately 55 km from the Doris site. Access to Boston is currently by
winter road and by airplane. To minimize footprint of facilities at Boston, the development of the
Boston mine site requires reliable year round access, from Roberts Bay/Doris site, for the resupply of
fuel, mining equipment and supplies. This can only be accomplished with the construction of an AWR as
described in the Project.

Several alighment options have been considered for the AWR. These options are described in P5-11
Madrid-Boston All-Weather Road Design. The alignment retained is described in Volume 3, Chapter 7.

A larger and more reliable airstrip is also required for the Boston site. Again, numerous sites and
alignments were considered for this airstrip. These options are described in P5-29 Boston Airstrip
Design. The alignment retained is described in Volume 3, Section 3.9.

3.5.2.3 Mining Methods

For each ore deposit, an assessment is made on the feasibility of underground mining versus open pit
mining. Underground mining is generally preferable where high grade veins of ore can be mined with
minimal removal of waste rock. By contrast, open pit mining involves large stripping ratio or waste rock
to ore depending on the configuration of the ore body.

For the Madrid North and South deposits, as well as the Boston deposits, the PFS 2015 established that
underground mining methods were economically feasible. Ongoing exploration will continue to
evaluate and consider the feasibility of surface mining and open pits.

3.5.2.4 Number and Location of Processing Facilities

The alternatives considered for the processing facilities included:

1. Expansion of the Doris processing facility; and,

2. Construction of processing facilities at Madrid North and at Boston.

The short life of mine of Madrid South does not justify the construction of a processing facility at
Madrid South. However, both the Madrid North and the Boston ore bodies are large deposits with
significant upside potential in terms of ore resources. TMAC anticipates that ongoing exploration
activities will significantly increase the ore reserves and thus increase the life of mine for both of these
sites. On the basis of existing reserves, resources and significant upside potential, the Madrid-Boston
Project proposes the construction of a processing facility at Madrid North and a processing facility at
Boston. The purpose of these processing facilities is to produce a concentrate from the ore mined at
each site. The concentrate is then trucked to the Doris refinery for gold recovery.
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The main technical advantages of this approach are:

o The processing facility is adapted to the specific characteristics of the ore mined at each
deposit, based on the specific mineralogy of the deposit which may require specific changes to
the processing facility in order to maximize gold recovery.

o It minimizes the capital investment and maximizes use of existing facilities at Doris.

o It reduces transportation requirements for ore and hence fuel consumption and greenhouse gas
emissions for the entire site.

The alternative to this approach is to construct and operate one large processing facility at Doris and
treat all ore mined at Doris.

3.5.2.5 Options for Disposal of Tailings

The alternatives for tailings disposal include:

1. Optimize the use of the Doris TIA, and

2. Construct and operate tailings impoundment area for each processing facility.

Madrid-Boston Project adopts a hybrid of these two alternatives. It maximizes the use of the Doris TIA
which can readily be expanded to accept additional tailings produced from the Madrid processing
facility, thus eliminating the need for a dedicated TIA for Madrid. Tailings produced at Madrid will be
pumped to the Doris TIA (distance of 6 km).

The physical distance separating the Boston site from Doris is over 55 km. Transportation of tailing
generated at Boston to Doris would result in increased traffic on the AWR, and hence increased
greenhouse gas emissions. Furthermore, the dry-stack tailings produced by the Boston processing plant
eliminate the need for a tailings embankment. The tailings are dry-stacked on a prepared pad and do
not require containment structures.

3.5.2.6 Power Generation and Distribution for the Hope Bay Belt

TMAC is developing a strategy for power generation and supply of the entire Hope Bay Belt. The
long-term strategy includes potential integration of wind turbines for power generation and the
construction of a power distribution grid for the entire Hope Bay Belt. Baseline wind information is
currently being collected in order to assess the technical feasibility of this option. It is expected that
wind turbines could eventually supply a portion of the power requirements of the Hope Bay Belt.
However, to ensure safe and reliable power generation, diesel generators will remain an integral part
of the power generation system, and stand-by diesel generation will be required at each Project site.

Madrid-Boston Project proposes to build stand-alone power generation facilities at Madrid North,

Madrid South and Boston. The construction of these components fit within the overall power generation
and distribution strategy envisioned for the Hope Bay Belt.
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4.1 ATMOSPHERIC ENVIRONMENT
Baseline conditions for atmospheric environment are presented in Volume 4.

4.1.1 Climate and Meteorology

Baseline information on climate is presented in Volume 4, Chapter 1. The climate in the Project area is
characterized by extremes. The Project area experiences relatively low amounts of precipitation, but
due to sub-zero temperatures for the majority of the year, also experiences high snow accumulation.
Summer is a season of nearly perpetual sunlight, while winter is dominated by night, twilight and
extreme cold. Due to the relative absence of obstructions to impede the wind (e.g., trees, buildings,
mountains), wind speeds are generally high.

Site specific meteorological monitoring has been conducted in the Boston, Doris, and Roberts Bay areas
for over 20 years. In addition, a micro-meteorology station (micro-met) was installed for seasonal
operation at Doris Lake in 2009.

Long-term meteorological data are collected at Environment Canada - Meteorological Service of Canada
(EC-MSC) meteorological stations. The closest EC-MSC meteorological stations which are currently
operating, in order of proximity to the Project, are Cambridge A, Lupin A and Kugluktuk A
meteorological stations. Climate normal data (arithmetic averages of climate elements over a
prescribed 30-year interval) from these EC-MSC stations are presented in the EIS.

A recorded annual average air temperatures range from -11.4°C to -8.3°C at Doris and -11.5°C to -8.1°C at
Boston. The mean monthly air temperatures for the Doris meteorological station ranged from -33.3°C to
13.0°C and at the Boston meteorological station mean monthly air temperatures ranged from -33.4°C to
13.9°C. Winters (October to May) have extremely cold mean monthly temperatures ranging
from -33.4°C to -3.1°C with cool spring, summer and fall (June to September) with mean monthly
temperatures ranging from -2.5°C to 13.9°C. The annual average air temperatures for the Project area
were colder than climate normals at the Lupin A and Kugluktuk A EC-MSC stations in 2009, 2013, and 2014.

For minimum and maximum air temperatures, the observations at the Doris and Boston meteorological
stations from 2009 to 2014 indicate warmer minimums and generally cooler maximums in comparison to
the regional climate normals based on Cambridge A, Lupin A and Kugluktuk A EC-MSC stations.

Precipitation within the Project area was measured as rainfall during the summer period (June, July,
August, and September), when temperatures are above freezing. During 2009 to 2014, summer monthly
rainfall ranged from 1.3 mm (June 2010) to 41.7 mm (July 2014) for the Doris station. The Doris
meteorological station summer total rainfall between June and September ranged from 47.8 mm (2012)
to 97.8 mm (2011).

Values for climate normal total annual precipitation are 141.8 mm, 298.6 mm and 247.2 mm at the
Cambridge A, Lupin A and Kugluktuk A meteorological stations, respectively. Summer climate normal
precipitation amounts were 82.5 mm, 177.0 mm and 144.0 mm at the Cambridge A, Lupin A, and
Kugluktuk A meteorological stations, respectively. Compared to climate normals, total precipitation
during the summer months at the Project stations was generally similar to the Cambridge A station and
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lower in all years in comparison to the Lupin A and Kugluktuk A stations. Climate normal data (1981 to
2010) indicate that approximately 62% of the total precipitation fell as rain during the short summer
(June through September), indicating that the winter is proportionately drier.

At the Doris meteorological station, the winds blow mainly from the west with a slight increase in
easterly winds in the summer months. Wind speeds were in excess of 5m/s for all seasons
approximately 53% of the time. Broken down into summer (June to September) and winter (October to
May), wind speeds in excess of 5 m/s were experienced 55% and 50% of the time, respectively. In the
winter, the wind direction was from the west approximately 46% of the time. In the summer, wind
direction was from the west to northwest approximately 34% of the time and from the east for
approximately 33% of the time.

At the Boston meteorological station, during all seasons, the dominant wind is from the west to
northwest quadrant, but the area also receives consistent winds from all other cardinal directions.
Wind speeds were in excess of 5 m/s in all seasons over 50% of the time. Broken down into summer
(June to September) and winter seasons (October to May), wind speeds in excess of 5 m/s were
experienced 49% and 52% of the time, respectively. In the winter period the dominant wind direction
was from the west to northwest quadrant approximately 45% of the time. The summer wind direction
was predominantly also from the west to northwest quadrant approximately 38% of the time but the
station also received consistent winds through the north, east and south quadrants.

At the Roberts Bay wind station, during all seasons, the dominant wind is from the west, but the area
also receives consistent winds from the southeast quadrant. Wind speeds were in excess of 5 m/s in all
seasons over 64% of the time. Broken down into summer (June to September) and winter seasons
(October to May), wind speeds in excess of 5 m/s were experienced 66% and 63% of the time,
respectively. In the winter period the dominant wind direction was from the west to approximately 40%
of the time, with a sub-dominant from the southeast approximately 35% of the time. The summer wind
direction was predominantly also from the east and west but the area also receives consistent winds
from all other cardinal directions except from the south direction.

4.1.2 Air Quality

Baseline and existing air quality information for the Project area is presented in Volume 4, Chapter 2.
Baseline conditions are defined as air quality conditions prior to any significant air emissions released
by any Hope Bay Project activity and existing conditions are defined as air quality conditions prior to
the Project air emissions.

The Doris North Project Air Quality Monitoring Program includes sampling or monitoring of total
suspended particulate matter (TSP), particulate matter with a diameter less than 10 pm (PMyo),
particulate matter with a diameter less than 2.5 pm (PM;s), dust deposition (dustfall), sulphur dioxide
(50,), nitrogen dioxide (NO;), and ozone (0Os).

Sampling equipment and methods for air contaminants are described in TMAC’s air quality monitoring
program. Dustfall, TSP, PM;o and PM, s were collected in each year of the 2009 to 2014 Air Quality
Monitoring Program. On-site data collected in years 2013 and 2014 are used to represent the baseline
ambient air quality conditions as the Doris project was in care and maintenance at the time. Dustfall
was not monitored in 2013 or 2014 and the 2009 to 2014 dustfall monitoring results are used instead.

The median TSP concentration was 5.8 pug/m?, with a range of values from 1.1 to 17.5 pg/m?*. The

median PM, concentration was 5.4 pg/m?®, with a range of values from 1.2 to 17.1 pg/m?®. The median
PM,.5 concentration was 3.1 pg/m?®, with a range of values from 1.2 to 13.3 pg/m>.
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The median ASTM method dustfall was 6.3 mg/dm?/30 days, with a range of 1.5 to 98.1 mg/dm?/30 days.

The median of monthly SO, concentrations was 0.3 pg/m?, with a range of 0.1 to 3.7 pg/m°. The
median of monthly NO, concentrations was 1.1 ug/m?, with a range of 0.1 to 7.0 pg/m?®. The median of
monthly O; concentrations was 52.6 pg/m?® with a range of 44.3 to 86.1 pg/m?®.

There are no Project site-specific background concentrations available for CO or VOCs. The 2015
annual average CO concentrations at monitoring stations in Yellowknife, Norman Wells and Fort Smith
are used to represent baseline CO conditions. The median of these three annual values is 261 pg/m?.
There are no significant VOC emissions sources in the region and VOC baseline concentrations are
expected to be negligible.

Existing air quality conditions, before Madrid-Boston Project air contaminant emissions, are
characterized by the predicted air quality results for existing permitted activities in the Madrid-Boston
Project: Air Quality Model Study (Appendix V4-2I).

The model study used a quantitative air quality model along with a variety of input data and parameters,
including terrain, land use and meteorological datasets (both surface and upper air data) specific to the
Hope Bay Project area, and the air emissions inventory specific to Doris operations and Madrid Advanced
Exploration activities. The expected air emissions for these activities are calculated using the available
Project Description information. The predicted ambient air quality results represent the worst-case
scenarios as there are a number of conservative steps used in the modeling methodology.

The existing condition predictions results show that all ambient contaminants resulting from Approved
Projects are expected to be highest within the PDA. Exceedances for NO, (1-hour, 24-hour and annual),
TSP (24-hour), PMy, (24-hour), PM, s (24-hour and annual) and dust deposition (monthly) were predicted
to be close to the Doris area, confined within the air quality LSAs. All contaminants approached
baseline conditions within the LSAs.

4.1.3 Noise and Vibration

Baseline information on background noise levels for the Project area are presented in Volume 4,
Chapter 3. Noise monitoring was conducted on the Hope Bay Belt in 2007, 2008 (Golder Associates
2007, 2008, Annex B of Appendix V4-3A) and 2010 (Rescan 2010, Annex B of Appendix V4-3A) as part of
the required studies for the Doris Project. Anthropogenic noise was present in the Doris Project area in
all monitoring years due to activities associated with exploration and development. To describe
baseline noise levels for the Project, only data unaffected by anthropogenic noise was referenced. This
includes data reported in the 2007 Noise Baseline Report (Golder Associates 2007) and the 2010 Noise
Compliance Report (Rescan 2010).

Eight monitoring events from a total of six monitoring locations were selected from the 2007 and 2010
Doris noise monitoring programs to determine representative baseline noise levels for the Doris and the
Project area. Sources of natural noise included animals, waves, and frequent winds. Anthropogenic
noise included occasional helicopter traffic, which has been removed from the baseline data. Across
the monitoring locations, mean ambient Leq noise levels ranged from 22.9 to 53.3 dBA; and background
Lgo noise levels ranged from 18.9 to 41.0 dBA. In some cases, the Leq values observed within the Hope
Bay Project area exceeded levels assumed to represent the baseline conditions of rural areas, which
are approximately 35 dBA during the nighttime and around 45 dBA during the daytime. However, the
2007 and 2010 monitoring programs reported that wind was a major source of noise in the area, and is
likely the cause of relatively high baseline Leq levels.
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Characterizing noise in terms of Ld, Ln, and Ldn (and maximum noise Lmax) is important for assessing
noise effects. The “Ld” (Leq day) metric is the Leq occurring between the hours of 7:00 am and
10:00 pm, while “Ln” (Leq night) describes the Leq occurring between 10:00 pm and 7:00 am. The “Ldn”
metric is a 24-hour Leq with a 10 dBA weighting applied to the evening hours to account for increased
sensitivity to noise at night. Lmax is the maximum value from the monitoring period.

Specific Leq -based metrics such as Ld, Ln, and Ldn were not reported in the noise monitoring studies of
2007 and 2010. Hence a calculative process was adopted to determine these values.

The mean baseline Ld, Ln, Ldn and Lmax values established for the Hope Bay area were:

o Ldvalue of 43 dBA;

o Lnvalue of 40 dBA;

o Ldn value of 50 dBA; and
o Lmax value of 63 dBA.

The mean baseline Ld, Ln, and Ldn values do not exceed recommended noise level thresholds for the
assessment of negative effects to humans and wildlife. The calculated baseline Lmax value does exceed
the threshold for human sleep disturbance, which is common for an existing noise environment such as
that of the Hope Bay area.

4.2 TERRESTRIAL ENVIRONMENT
Baseline conditions for terrestrial environment are presented in Volume 4.

4.2.1 Geology

Baseline conditions for geology are presented in Volume 4, Chapter 4. Hope Bay lies in the northeast
corner of the Slave structural province of the Canadian Shield, which is comprised primarily of
sedimentary, volcanic and intrusive rocks and is host to a number of significant gold, base metals and
diamond deposits. The Hope Bay Belt is a typical Archean greenstone belt, and extends over 80 km in
length and is up to 20 km wide. The Belt is comprised of mafic to felsic meta-volcanics (mainly
meta-basalts), with localized sedimentary rocks, and is bounded by Archean granite intrusions and
gneisses. The greenstone package has been deformed during multiple events and is transected by
major north-south trending shear zones that appear to exert a significant control on the occurrence of
mineralization, similar to other Archean greenstone gold camps. Overall the metamorphic grade is
lower- to mid-greenschist facies except near the contact with the marginal granitoids where the rocks
are hornfelsed to a lower amphibolite-facies metamorphic grade.

The Madrid North deposit is located 6 km south of the Doris deposit, and includes mineralization in the
Naartok, Rand, and Suluk zones. The bulk of these previously separate mineralized zones have now
been connected and are viewed a single large mineralized system. These include a sequence of
iron-titanium tholeiitic basalts, magnesium- tholeiitic basalts, komatiitic basaltics, synvolcanic to late
gabbroic and ultramafic rocks.

Madrid South is comprised of the Patch 14 and Wolverine ore bodies. The geology in the Patch 14 area
consists of north-south trending stratigraphy consisting of thick metavolcanic sequences of pillow
basalt and minor interflow sediments. These sediments are not proximal to the mine plan.
The metavolcanic sequence is immediately west of a regional structure and is intruded by quartz-
feldspar porphyry bodies and gabbroic dykes. Mineralized quartz veins are located at the contacts
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between porphyry intrusions and pillow basalts. The Wolverine deposit, located to the west of Patch 14
and the mine workings, has similar geological features to Patch 14; however, the Wolverine deposit is
described as more of a vein system.

The geology around the Boston deposit is a bimodal assemblage of mafic and felsic volcanic rocks along
with sedimentary rocks, all of which are complexly folded about a large-scale synformal-anticline.
The core of the anticline is occupied by mafic volcanic rocks that host the Boston deposit and these in
turn are overlain by sedimentary rocks. The fold is south plunging. The Boston deposit is located near
the south end of the belt and consists of three gold-rich mineralized zones within a large iron-rich
carbonate altered shear system. Gold is associated with sulphide mineralization within quartz veins and
as a halo in the wall rock around the veins.

4.2.2 Geochemistry

Baseline conditions for Geochemistry are presented in Volume 4, Chapter 5. A comprehensive
geochemical characterization program was conducted to assess the metal leaching and acid rock
drainage (ML/ARD) potential of waste rock, ore and tailings from the Madrid North, Madrid South and
Boston deposits and 23 proposed quarries between Roberts Bay and Boston. Technical reports detailing
the characterization programs are presented in Appendices P5-20, Geochemical Characterization of
Waste Rock and Ore from the Madrid North Deposit; P5-21, Geochemical Characterization of Waste
Rock and Ore from the Madrid South Deposit; P5-25, Geochemical Characterization of Waste Rock and
Ore from the Boston Deposit; P5-6, Geochemical Characterization of Phase 2 Quarries, and P5-7,
Geochemical Characterization of Tailings from the Madrid North, Madrid South and Boston Deposits.

Waste rock and ore from Madrid South, Madrid North and Boston have a low risk of ARD. The primary
geochemical concern with respect to waste rock and ore is neutral pH metal leaching - specifically
arsenic - which is possibly related to the trace occurrence of the sulphide mineral gersdorffite (NiAsS).

There are two distinct types of tailings that will be produced: flotation tailings and detoxified tailings.
Flotation tailings are classified as non-potentially acid generating (non-PAG), with potential for
leaching of arsenic under neutral pH conditions. Flotation tailings will be placed in tailings areas at
Doris and Boston. The detoxified tailings are classified as PAG. Based on humidity cell testing,
detoxified tailings are expected to remain neutral for 20 years. Under neutral pH conditions, there is
potential for arsenic leaching from the detoxified tailings, and under acidic conditions, concentrations
of other metals are expected to increase. Detoxified tailings will be co-disposed with waste rock as
backfill underground at Doris and Madrid North. With the exception of Quarry W, Quarry Z and Quarry
AD, rock from all quarries is suitable for use as construction rock on the basis of a low risk of ARD and
low risk of metal leaching under neutral pH conditions.

4.2.3 Permafrost

Baseline information on permafrost, taliks, and ground ice within the Project area are presented in
Volume 4, Chapter 6. Regionally the Project area is situated north of treeline within the zone of
continuous permafrost (Brown et al. 2002). Ground ice is mapped as being low when compared to other
areas of Canada where significant amounts of massive ground ice are present. Massive ice in the form
of tabular ice bodies and ice wedges are mapped as sparse for the region, resulting in a low thaw
settlement potential (Smith 2001). Smith and Burgess (2004) predict the region to be thermally
sensitive to climate change, with low physical response resulting from thaw. At a local scale ground ice
can be highly variable and site geotechnical investigations have been conducted to evaluate site-
specific permafrost and ground ice conditions.

TMAC RESOURCES INC. 4-5



FINAL ENVIRONMENTAL IMPACT STATEMENT

A total of 42 thermistor cables have been installed for the purpose of collecting baseline ground
temperature measurements at the Project area. Thermistor cables installed in the Project area include
shallow, mid-depth, and depth cables, including three Westbay multi-point deep monitoring wells.
The average permafrost temperature measured at the Property is -7.6°C, with a range from -5.6°C
to -9.8°C. Average active layer thickness is calculated to be 1.0 m over the period of record, with a
range from 0.5 m to 1.4 m. By the year 2100, active layer thickness for areas with natural overburden
clay is estimated to increase by 93 cm at the Project area, as determined using the long-term air
temperature trends applied to numerical thermal conduction models. Average depth to the base of
permafrost outside of the thermal influence of waterbodies is 529 mbgs.

Laboratory and in-situ testing of disturbed and undisturbed geotechnical samples collected during
previous drilling campaigns confirm that onshore overburden soils are comprised mainly of marine
clays, silty clay and clayey silt, with pockets of moraine till underlying these deposits. The overburden
soil pore water typically has high salinity concentrations, often exceeding that of seawater due to
inundation by seawater following deglaciation of the area. This has the effect of depressing the
freezing point, as well as contributing to a high unfrozen water content. The marine silts and clays
contain ground ice which on average ranges from 10 to 30% by volume, but occasionally may be as high
as 50%. Till at the Project site typically contains low to moderate ice contents ranging from 5 to 25%.

Direct ground temperature measurements and thermal modeling results indicate that the Boston Mine
will be encapsulated by permafrost and will not intercept an open talik or sub-permafrost areas. The
Madrid North Mine will intercept unfrozen ground at Suluk and Naartok; Suluk will be mined in the open
talik formed by Patch Lake, and Naartok will pierce through the base of permafrost at a depth of about
430 mbgs. The Madrid South Mine will intercept unfrozen ground at the edge of the open taliks formed
by the Wolverine Lake and Patch Lake.

4.2.4 Landforms and Soils

Baseline conditions for landforms are presented in Volume 4, Chapter 7. The LSA is located on the
Canadian Shield, in the Slave Geological Province. It extends over the Hope Bay volcanic belt
surrounded by mostly granitic and sedimentary rocks. Coarse fragments found in the surficial deposits
have predominantly volcanic lithology. Common upland surficial materials include glacial till and
bedrock outcrops, while glaciomarine sediments and shallow peaty organic deposits develop in
topographic depressions. Extensive areas of patterned ground, thermokarst, and ice wedge polygons
are common in lowlands and permafrost is often encountered there at depths of 10 to 20 cm. Fluvial
sediments are associated with meandering and braided streams. Glaciofluvial materials deposited over
glacial till or bedrock form elongated eskers and kames. Several eskers, kames, a large, magmatic rock
dyke and several boulder fields and belts occur in the LSA.

The LSA topography is gently rolling with generally low surface relief, long and narrow drainage basins
oriented in a north-south direction and similarly oriented rock outcroppings. The north end of the LSA
is characterized by lakes and ponds surrounded by ridges and rock outcrops. The topography of the
central and southern section is subtler with large, level terraces and plains, numerous round thaw lakes
and many wetlands.

Soils that have developed from morainal, organic, and glaciomarine materials dominate the LSA. In
general, coarse morainal soils occupy higher elevation areas, whereas finer glaciomarine soils and
peaty organic soils accumulate in valley bottoms and on plains. Post-glacial down-slope washing,
however, has resulted in mixing of the surficial materials, particularly in the lower slope positions.
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The LSA is underlain by continuous permafrost with sporadic occurrences of massive ground ice. Under
such conditions, soil development generally occurs only close to the ground surface during the short
frost-free period each year. Annual frost heaving of the soil upon freezing and thawing creates several
phenomena, including cryoturbation and solifluction. The presence of shallow permafrost and
cryoturbation affect both the pedogenic process and soil classification. The dominant soils in the LSA
are classified as Static, Turbic, or Organic Cryosols and Distric Brunisols. Cryosols generally have
permafrost within 20 to 60 cm of the surface and are imperfectly to very poorly drained. They are
typically associated with finely textured marine sediments or organic deposits located in lower
landscape positions. Brunisols are usually moderately well to rapidly drained and typically do not have
permafrost within 100 cm of the surface. They are associated with coarser deposits and occur in higher
elevated landscape positions.

Soil chemical analysis results indicate that soils in the LSA are mildly alkaline to strongly acidic. Mineral
soils generally have low organic carbon content. Most metal concentrations in the LSA (except for
chromium, copper and nickel) do not exceed the agricultural limits of Soil Quality Guidelines for the
Protection of Environmental Health (CCME 2016).

4.2.5 Vegetation and Special Landscape Features

Baseline conditions for vegetation and special landscape features are presented in Volume 4, Chapter 8.
Baseline field work and mapping was conducted between 1997 and 2014. It included field plots to
characterize ecosystems, soils, and vegetation, rare plant and lichen species, and invasive plant species
in the LSA. Vegetation and soil samples were also collected for analysis of metal concentrations.

The RSA was characterized using the West Kitikmeot/Slave Study (WKSS) region vegetation
classification system. Eighteen unique ecosystems occur in the 490,404-ha RSA. The most common
ecosystems are the Heath Tundra and Heath Bedrock which comprise 40% of the RSA, shallow water is
the next most common class at 20%.

The LSA is 56,340 ha, and Terrestrial Ecosystem Mapping (TEM) was used to characterize ecosystems in
the LSA. The most common ecosystem types are Eriophorum Tussock Meadows (28%), Betula-Ledum-
Lichen (13%), and Wet Meadows (11%). Eriophorum Tussock Meadows are widespread community type
characterized by deep tussocks of sheathed cotton-grass and a variety of dwarf shrubs (on drier tussock
tops), herbs, and mosses. They are found in low lying plains with wet organic layers. Betula-Ledum-
Lichen communities occur on dry to mesic sites on hillslopes of glacial till. They are dominated by a
dense cover of low dwarf birch, Labrador tea and a variety of dwarf shrubs, sedges, herbs and lichens.
Wet meadows are medium to rich nutrient plant communities found on plains and gentle lower slopes
with constant water seepage and are dominated by dense cover of cotton-grass and sedges, scattered
shrubs and lichens, and limited moss. The ecosystem types in the LSA are dominated by lowland types
as indicated by the abundant lakes and rivers which account for 16% of the LSA.

During field work for ecosystem mapping and rare plant surveys, 871 plant species were identified. No
invasive plant species were confirmed during the surveys. Lichens were the most frequent taxonomic
class followed by vascular plants, mosses, and liverworts. Of the species identified, eight lichen species
are categorized to be at risk (51 or S152) and two lichen species may be at risk (5153). None of the rare
plant species is identified in Schedule 1 of SARA.

Sample for metal concentrations in vegetation included 58 berry samples and 67 lichen samples

collected from sites adjacent to proposed infrastructure and at nine reference sites where Project
effects are not anticipated. Most of the tissue samples had concentrations below detection limits.
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4.2.6 Terrestrial Wildlife and Wildlife Habitat

Baseline conditions for terrestrial wildlife and wildlife habitat are presented in Volume 4, Chapter 9.

4.2.6.1 Caribou

Traditional Knowledge indicates that there are two groups of caribou that interact with the Madrid-
Boston Project RSA; Island caribou (Dolphin and Union herd) overlaps the RSA during winter, while
mainland caribou lverlaps the RSA during summer, fall and winter. The GN considers the mainland
caribou to be from two herds (Beverly herd overlaps the RSA during summer, fall and winter, while the
Ahiak herd overkaps the RSA predominately in winter). Many caribou researchers consider these two
mainland groups as a single herd because they share a calving ground in the Queen Maud Gulf.

Inuit TK for the Project area was compiled by the KIA and reported in the report: Inuit Traditional
Knowledge for TMAC Resources Inc. Proposed Hope Bay Project, Naonaiyaotit Traditional Knowledge
Project (NTKP) (Banci and Spicker 2016). Contemporary caribou knowledge and land use information
was also collected from Elders and landusers during three caribou workshops held by TMAC in 2016 and
2017. The Inuit TK report identifies several important areas for island caribou during the winter and
mainland caribou during the summer, including Kilingoyak (the Kent Peninsula), an area south of
Etibliakyok (Kent Peninsula isthmus), the Kugyoak and Kunayok areas (Perry and Ellice Rivers) in the
Queen Maud Gulf Migratory Bird Sanctuary (QMGMBS), a large rocky area inland from Omingmaktok,
and the Huikitak River valley approximately 50 km south west of Aimaokatalok (Spyder Lake) (Banci
and Spicker 2016).

Traditional Knowledge, landuser information and collar data indicate that the Project is not located in
the calving or post-calving ranges of any caribou herd. Nor does the Project overlap any areas known to
be freshwater crossings, upland areas used for insect avoidance, or movement corridors along eskers.
In addition, the Project is outside of primary areas identified by TK and landusers as important
wintering areas for caribou.

Collar data collected by the governments of NU and NWT (using satellite and GPS collars fit on female
caribou) since 2001 for the Beverly herd and from 1999 to 2004 and 2015 to 2017 for the Dolphin and
Union herd were used to map the distribution and movement of caribou herds on a seasonal basis and
assess overlap with the Project. In addition, regional and local-scale data on caribou have been
collected in the RSA since 1996 using aerial surveys, motion-triggered wildlife cameras, and incidental
observations. Aerial surveys were conducted in from 1996 to 2011 using standard aerial census
techniques for large mammals, and were timed to occur in the spring, calving, post-calving,
summer/fall, and winter periods for caribou. An additional aerial survey was conducted in the spring of
2010 in the Coronation Gulf to record Dolphin and Union caribou crossing the sea ice. Up to 59 wildlife
cameras were deployed in the RSA from 2012 to 2017, and incidental observations have been collected
from 2006 onwards. This combined approach provided valuable data on the locations, and movements
of caribou herds in relation to the Project.

Traditional Knowledge and landuser information, along with satellite collard indicate that the Island
(Dolphin and Union) caribou occur in the RSA during winter and during the spring and fall migration
periods when caribou are moving between the mainland and Victoria Island; collared caribou were
consistently present in the RSA during these periods. Dolphin and Union caribou are generally dispersed
in small groups, as evidenced by the low densities recorded on aerial surveys in terrestrial habitats
during migration periods and winter period from 1996 to 2011 and small group sizes of caribou recorded
by wildlife cameras and site staff. During the caribou ice crossing survey, relatively few caribou were
observed (18) but more tracks were detected (111). The majority of caribou tracks documented during
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the ice crossing surveys were oriented in a north or north-westerly direction, suggestive of caribou that
pass from the northern edge of the Kent Peninsula towards Byron Bay on Victoria Island. Dolphin and
Union caribou do not interact with the Project area during calving, post-calving, summer, fall or rut
periods, when caribou from this herd are located on Victoria Island.

The combination of Traditional Knowledge, landuser information, collar data, aerial survey data, and
camera data indicate that Beverly herd caribou are currently found in and around the RSA in the
summer and to lesser degree in fall. Summer was the season when the collared caribou were most
consistently present in the RSA, a trend corroborated by the data collected from wildlife cameras over
time and incidental observations collected by site staff. The Beverly herd underwent a shift in their
calving grounds sometime in the late 1990s and early 2000s from Beverly Lake to the southeast of the
RSA to an area directly east of the RSA in the Queen Maud Gulf area.

The Ahiak caribou calve on the eastern Queen Maud Gulf. This herd has traditionally been considered
to be a tundra-wintering herd and collar information indicates they occur in the RSA during fall and
winter.

4.2.6.2 Muskox

The global range of muskox extends across most Arctic islands, northern Greenland, and most of the
Canadian tundra, including the Kitikmeot region of Nunavut (Gunn 2003). Within the RSA, data has
been collected on the distribution of muskox through aerial surveys and through the use of wildlife
cameras (as described above for caribou).

Inuit TK indicates that muskox are sparsely distributed within the RSA and are distributed across the
Kent Peninsula particularly along the coasts and to the west side of Bathurst Inlet (Banci and Spicker
2016). According to TK, muskox have generally increased in the Elu Inlet area since the early 1900s.
Traditional knowledge and landuser information indicates that muskox prefer hills and rocky areas,
which generally occur to the east and west of the Project, but not in the Hope Bay Greenstone Belt,
which is dominated by sedge meadows.In general, the muskox density in the RSA was low and variable
across all aerial surveys conducted from 1996 to 2011 and varied between seasons. During the spring to
autumn period, muskox were relatively evenly distributed in the RSA, while during the winter, muskox
were primarily observed along the coast in the northern portion of the RSA and south of Boston
property. Data collected through the remote camera program and incidental observations corroborate
aerial survey trends, particularly in relation in the temporal variability of muskox distribution. Muskox
were rarely recorded by wildlife camera (24 detections between 2012 and 2016); detections were
recorded in both the summer and winter periods but rarely in the same year.

4.2.6.3 Grizzly Bear

Traditional knowledge indicates that grizzly bears are found throughout the RSA (Banci and Spicker
2016). Traditional knowledge also indicates that major grizzly bear movements occur within the RSA in
association with major river systems, watersheds and coastal areas (Thorpe et al. 2001; Banci and
Spicker 2015, 2016).

Barren-ground grizzly bears inhabit the northern edge of the grizzly bear range in North America. Arctic
habitats have relatively low plant productivity and as a result, barren-ground grizzly bears use large
home ranges and exist at low densities compared to other grizzly bear populations in more productive
ecosystems. There is no official estimate on grizzly bear population sizes for the West Kitikmeot region
of Nunavut where the Project is located; however, a rough estimate of 800 grizzly bears was
determined for a 200,000 km? portion of the northwestern mainland of Nunavut, which includes the
RSA (which is 4,918 km?; Ross 2002).
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Four types of baseline surveys have been conducted for grizzly bears in the RSA: population-estimation
using DNA mark-recapture, den surveys, habitat plot surveys, and incidental observations. The DNA-
based mark-recapture program was conducted in 2010 and 2011, den surveys in 2010 and 2014, and
habitat plot surveys in 2005 through 2008. Incidental observations were collected from 2006 onwards.

In the DNA mark-recapture study, bears were identified from their DNA in the hairs and a population
estimate calculated from the proportion of bears that return to the posts during the summer. Within
the entire DNA study area (which for the most part was contained within the RSA), a total of 52 grizzly
bears (27 males and 25 females) were identified over the two year program. Data collected through the
wildlife camera program (445 observations) and through incidental observations indicate that grizzly
bear use habitat throughout the RSA during the snow free months and provided relative dates for the
hibernation period for bears in the RSA (late October through mid-May).

4.2.6.4 Wolverine/Furbearers

Arctic furbearers in the Kitikmeot region include wolverines, wolves, red and Arctic foxes, and Arctic
ground squirrels. Wolverines and grey wolves are two species representative of furbearers in the
environmental assessment with wolves acting as a proxy for foxes (both canids). Traditional knowledge
and landuser information indicates that the population of many predators, including wolves, bears and
wolverine are increasing.Wolverine populations in the central Arctic appear to be stable, though recent
estimates are lacking (COSEWIC 2014). The total population size of wolverines in Nunavut is estimated
at 2,000 to 2,500 individuals (COSEWIC 2014; Slough 2007). Wolf populations are stable or increasing
within their Canadian range, except in northern Alberta and some parts of the NWT (Hayes 1995; Frame
2008). Wolf reproductive success and population size are largely regulated by the availability of
caribou.

Four types of baseline surveys have been conducted for wolverine and furbearers in the RSA including
population-estimation using DNA mark-recapture for wolverines in 2010 and 2011 (similar to that
conducted for grizzly bear), carnivore den surveys (as described above for grizzly bear), snow track
surveys for wolverine conduced in 2006 to 2008, and incidental observations collected since 2006.

In the DNA mark-recapture study, a total of 8 males and 3 females were detected over the two year
program in the DNA study area. The low detection rates during the DNA study likely reflect low densities of
wolverine in the RSA. Wildlife camera, snow track survey, and incidental observation data provide support
for the overall low densities of wolverine in the RSA. Wolverines were rarely recorded by wildlife cameras
(67 detections from 2012 to 2016), and there were generally low numbers of tracks recorded on snow track
surveys (tracks/kilometre/day index < 0.2). No wolverine dens were recorded on den surveys, although a
potential den was recorded incidentally near Roberts Lake in 2006.

The combination of wildlife camera, den survey, and incidental observation data indicate that grey
wolves are present in the RSA throughout most of the year and that wolves do den in the RSA. Grey
wolf detections by wildlife camera (180 events), across all years, were recorded in every month save
for December through February and April. Similarly, incidental sightings of wolves were recorded in
each year since 2006, and sightings were recorded in most months except November through January.
Grey wolf dens were recorded through den surveys and incidental observations, including a den along
the Koignuk River bank which had eight pups recorded in 2007.

4.2.6.5 Raptors

Four species of cliff-nesting raptors breed in the RSA: peregrine falcon gyrfalcon, rough-legged hawk,
and golden eagle. Common ravens, which are considered to be functional cliff-nesting raptors, also
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breed in the RSA. In addition, three species of ground-nesting raptors breed within the RSA, including
snowy owl, short-eared owl, and northern harrier.

Baseline data for raptors include aerial nest surveys conducted for cliff-nesting raptors from 2006 to
2015, and ground-based surveys for upland birds and ground-nesting raptors (as per described for
upland breeding birds below). Aerial nest surveys were surveyed twice - in late May or early June to
locate occupied nests, and again in late July through mid-August to determine nesting success and
breeding productivity. In addition, incidental observations of raptors have been collected since 2006.

All four species of cliff nesting raptors and common raven were recorded on aerial nest surveys. The
peregrine falcon was the most frequently detected cliff-nesting raptor species within the RSA, and
based on the relative frequency with which it occupied nest sites, the peregrine falcon was likely the
most abundant cliff-nesting raptor species in the wildlife RSA. The rough-legged hawk was also
commonly detected in the RSA. All three ground-nesting species were recorded on surveys for ground-
nesting raptors or through incidental observations, although breeding evidence was only recorded for
short-eared owl. A short-eared owl nest was recorded incidentally during upland bird surveys
conducted in the Boston area in 2010.

4.2.6.6 Waterbirds and Upland Birds

Migratory birds including waterbirds and upland birds travel long distances to breed on the Arctic
tundra during the short summer season. Migratory birds and their nests are protected under the
Canadian Migratory Birds Convention Act (1994), the Canada Wildlife Act (1996), and the Nunavut
Wildlife Act (2003).

For waterbirds, aerial surveys to characterize species diversity were conducted between 2006 and 2015
in four survey blocks in the RSA. Survey blocks were located over Roberts Bay, Doris, Boston and
approximately midway between Boston and Doris. Two surveys were conducted each year at each
block; a pair survey during the northern migration/establishment of nesting territories in late June to
early July, and a brood survey in late July to early August. The survey block in Boston was not surveyed
after 2011. Separate targeted spring and fall staging surveys were conducted in 2014 at the Boston
block, a modified Doris Block that included the Madrid development, as well as along the proposed
road alignment between Madrid and Boston. Surveys for upland breeding birds were conducted from
2006 to 2015 using the methods established for the Program for Regional and international Shorebird
Monitoring (PRISM) and point counts to characterize species diversity. In addition, incidental
observations of waterbirds and upland breeding birds have been collected since 2006.

During waterbird aerial surveys, a total of 30 waterbird species were observed during the breeding and
staging periods within the RSA. Three additional species (Brant goose, Thayer’s gull, and surf scoter)
were detected incidentally in the RSA during other baseline studies. Six species listed as Sensitive by
CESCC in Nunavut (CESCC 2010) were observed in the RSA during waterbird baseline studies, including
the Arctic tern, glaucous gull, long-tailed duck, northern pintail, common eider and king eider.

During upland breeding bird surveys, a total of 26 upland bird species were detected. Three additional
species were recorded incidentally in the RSA (American robin, Baird's sandpiper, and Harris’s
sparrow). Nine species listed as Sensitive by CESCC in Nunavut (CESCC 2010) were observed in the RSA:
American golden-plover, American pipit, American tree sparrow, Harris’s sparrow, hoary redpoll, least
sandpiper, red-necked phalarope, semipalmated sandpiper, and white-crowned sparrow.
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4.3 FRESHWATER ENVIRONMENT
Baseline conditions for freshwater environment are presented in Volume 5, Chapters 1 to 6.

4.3.1 Surface Hydrology

Project hydrometric monitoring began in 1993 at several sites where streamflow and water levels were
manually measured. Automated hydrometric monitoring began in 1996 and has continued to the present,
although the size of the monitoring network has varied throughout this time. These include 17 streamflow
monitoring stations and 11 lake elevation monitoring stations within the LSA. In addition, long-term
streamflow data from 10 regional stations operated by Water Survey of Canada were available.

A water balance for the Project was developed to simulate baseline flows at 16 assessment nodes
within the LSA using a long-term precipitation dataset that was generated for 2010 to 2099. The model
was calibrated using observed streamflows between 2010 and 2015. The water balance was run using
probabilistic simulations, with multiple realizations and variable hydrology. This approach allowed for
simulating baseline flows under average hydrological conditions, as well as the 1-in-20-year dry and
wet conditions (P5-4).

The hydrologic regime of the Project is typical of high latitude regions of the continental Canadian
Arctic and is strongly influenced by long cold winters, relatively low precipitation, and low relief
topography generally with high watershed storage (i.e. lakes and wetlands). Extremely cold
temperatures in the region, combined with permafrost ground conditions, result in a short period of
runoff that typically occurs from June to October. The physiography of the region is dominated by
vegetated tundra hillslopes with lakes and scattered wetlands. The presence of permafrost is
hydrologically significant, as it has very low hydraulic conductivity, and thus acts as a barrier to deep
groundwater recharge.

Hydrographs are characterized by a steep rising limb leading to a peak flow discharge that occurs during
the spring, shortly after air temperature rises above freezing. During freshet, water that is stored in the
winter snowpack melts and is released quickly, generating high flows that are typically the annual peak.
Precipitation events in the late summer and early fall may lead to a second hydrograph peak, but this
peak is generally lower magnitude than the freshet peak. In October, air temperature normally dips
below freezing, precipitation begins to fall as snow, and streamflow ceases for the winter except in
rivers with very large watersheds.

4.3.2 Groundwater

Baseline information on Groundwater is presented in Volume 5, Chapter 2. The hydrogeological
understanding for the Project is based on information from geological and structural mapping and site
specific field investigations completed in 2004, 2008, 2010 and 2011.

The system for the entire region is considered as a low flux, lake-dominated flow system. Regional flow
is primarily controlled by the presence of unfrozen zones in open-talik beneath large lakes. The flow
direction is controlled by lake levels. Away from lakes, the permafrost is widespread, deep, and
considered to be essentially impermeable. At the local scale, the bedrock hydraulic conductivity (K) is
fracture-controlled, comprised of a low bulk K background system intersected by distributed, relatively
high K fractures and geologic structures. At the scale of the open-talik, the fractured rocks can be
considered as a single unit, without distinction between lithologies, characterized by a relatively
higher K at shallow depths (9x107 m/s), gradually decreasing with depth to less than 1x107"° m/s as
confining pressure increases. The K geomean of the fractured rock is 3x10° m/s and the bedrock
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storativity estimated at 3x10” m™. While no structures have been identified to promote high K, the
presence of such features cannot be ruled out. For the overburden, observations showed that a
differentiation exists between K in the lake bed sediments and the shallow fractured rocks. The clay
beds present at the bottom of the lake are characterized by a low K (< 1x10®m/s). A storativity value
of 1x10* m™ is assumed based on scientific literature.

The groundwater quality observed at the Project is consistent with the groundwater quality observed
regionally across the Canadian Shield in environment characterized with continuous permafrost. Deep
groundwater is connate, meaning old, or emplaced when sediments were originally deposited.
This connate water is highly saline. The concentrations of calcium, chloride and sodium are high and
show a general trend of increasing concentration with depth; concentrations on the scale of tens of
grams per litre have been measured at depths of 500 mbgs beneath the continuous permafrost.
Other constituents can also have relatively high concentrations, but do not correlate with depth. When
looking at the potential discharge of groundwater to the environment, the constituents of concern are
dissolved ammonia, boron, cadmium, chloride, fluoride, iron, manganese, molybdenum, mercury,
nickel, selenium, sulfate and zinc.

4.3.3 Limnology and Bathymetry

Physical limnology profiles were collected from 11 LSA lakes and 8 RSA lakes between 1993 and 2017.
Lakes in the LSA and RSA were typically ice-covered from October into June, with an ice thickness of
approximately 2 m in late winter. Overall, the winter water column structure was typical of
ice-covered Arctic lakes. Water temperatures were coldest just below the ice, ranging from -0.3°C to
2.0°C, warming slightly with depth in deeper lakes (-1 to 3°C), and reaching a maximum temperature
of 3.3°C near the water-sediment interface. During the open-water season, most lakes in the Project
area were shallow enough to become fully mixed. In deeper lakes, the water column was sensitive to
annual climatic fluctuations and had considerable variability in surface water temperatures and the
degree of summer stratification. Water clarity in lakes was relatively low (mean Secchi depth of 1.5 m
in LSA lakes), which was likely attributable to the re-suspension of fine sediments due to shallow lake
depths, the well mixed nature of the lakes, and the location of some lakes in fine sediment
surroundings. Light penetration levels were determined to be generally sufficient to support
phytoplankton and periphyton photosynthesis throughout the water column and in the benthic
environment in all but the deepest areas of some lakes.

Stream and river temperatures were collected from 13 streams in the LSA and 7 streams in the RSA from
1993 to 2016. Under-ice water temperatures measured along the Koignuk River in 2009 and 2010 ranged
from 0°C to 0.9°C. Hydrometric monitoring in the Project area indicated that all monitored streams
freeze solid in the winter, except the Koignuk River, which retained under-ice water in isolated pools
separated by frozen sections of the river. Stream water temperatures during the June freshet ranged
from 0.1°C to 13.9°C, and increased to between 3.7°C and 21°C by July. Mean temperatures in the LSA
streams were similar between July and August and cooled substantially into September.

Bathymetric surveys were conducted in 10 LSA lakes and 3 RSA lakes since 1993. Lakes in the North Belt
LSA are small to medium sized, with maximum depths ranging from 4.0 m (Wolverine) to 21.2 m
(Windy). Surface areas of the sampled lakes range from 147,500 m* (Imniagut) to 5,673,800 m?* (Patch)
and volumes range from 367,500 m® (Imniagut) to 59,137,700 m® (Windy). The South Belt LSA is
dominated by one large lake (Aimaokatalok Lake), which has surface area of over 23,366,400 m?, a
volume of over 140,286,500 m?, and a maximum depth of 30 m (Rescan 1994). Stickleback and Trout
lakes, are both shallow (maximum depth of 4.1 m and 4.9 m, respectively) and have surface areas of
1,000,600 m? and 552,500 m?, respectively. The surveyed RSA lakes vary widely in size and depth, with
Reference Lake D having the smallest surface area (660,000 m?) and shallowest depth (average depth:
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2.4 m), Reference Lake B having the greatest surface area (7,694,700 m?), and Roberts Lake being the
deepest (maximum depth: 37.5 m).

4.3.4 Freshwater Water Quality

Water quality data from lakes, streams, and rivers in the Project area were collected from 1992 to
2017. In general, the water of lakes and streams is typical of Arctic surface waters, with low
concentrations of suspended material, nutrients, and most metals. Lakes and streams typically had
near-neutral pH with soft to moderately hard water. During the open-water season, lakes tended to be
fully mixed and well oxygenated. During the ice-covered season, dissolved oxygen levels in both
Project area lakes occasionally dropped below the minimum CCME guideline for the protection of
aquatic life in bottom waters. Oxygen depletion near the lake bottom is a common phenomenon in
Arctic lakes, and is a result of respiration and a lack of exchange with atmospheric oxygen during the
long period of ice-cover. Concentrations of chloride and fluoride in lakes occasionally were greater
than CCME guidelines for these anions. Concentrations of nitrate, nitrite, and ammonia in lakes,
streams, and rivers were generally low, and were always below CCME guidelines. The trophic status of
lakes, streams, and rivers in the Project area, based on total phosphorus concentrations, ranged from
ultra-oligotrophic to hyper-eutrophic. Some metals such as aluminum, chromium, copper, iron, lead,
and selenium were naturally elevated in Project area lakes and streams, and were higher than CCME
guideline levels in some samples. Cadmium, mercury, and zinc concentrations were also higher than
CCME guidelines in a small subset of samples.

4.3.5 Freshwater Sediment Quality

Freshwater sediment quality data were collected from lakes, streams, and rivers in the Project area
between 1993 and 2017. Lake sediments collected from the Project area consisted mainly of fine
particles, with at least 70% of the sediments composed of silt- and clay-sized particles. Stream and
river sediments were composed mainly of sand, but with greater variation in the relative contribution
of silt-, clay-, and gravel-sized particles because of local conditions. The total organic carbon content
of sediments was highly variable among lakes, streams, and rivers of the Project area. The organic
carbon content ranged from undetectable to 35% of the total sediment by weight, and this variation
was positively correlated with the proportion of silt-sized particles. This correspondence between silt
and organic matter is a naturally occurring result of deposition patterns and adsorption of organic
material to fine sediments. Some metals, such as chromium, arsenic, and copper, were naturally
elevated in the Project area freshwater sediments and concentrations of these metals were
occasionally greater than CCME sediment quality guidelines. In general, lake sediments contained
higher concentrations of metals than stream and river sediments, which was likely the result of the
natural deposition of fine sediments in lake basins.

4.3.6 Freshwater Fish

Studies of freshwater fish collected data on fish habitat, inclusive of both physical characteristics and
biological resources (phytoplankton, periphyton, zooplankton, and benthic invertebrates), and fish
community. From 1993 to 2017, surveys were conducted in lakes, ponds, and streams of the North Belt
LSA, South Belt LSA South, and the RSA.

Lakes are the predominant form of fish habitat in the North Belt LSA and supply the greatest amount of
perennial fish habitat. Fines (e.g., silt clay or mud) are the predominant substrate type, and are
especially dominant in lakes in relatively close proximity to the ocean, and for turbid lakes such as
Glenn and Doris. The LSA South Belt is dominated by Aimaokatalok Lake with Hydroacoustic surveys
showing a dominance of fine substrates. Most ponds in the LSA have poor habitat quality and many are
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non-fish-bearing because of shallow depths, which mean they freeze to the bottom in winter, and
ephemeral connections to larger waterbodies.

Streams in the North Belt LSA are typical of slow-moving streams flowing through tundra wetlands.
Most are ephemeral and provide temporary habitat for fish during periods of relatively high flow
(i.e., spring and early summer months). Outflow streams from lakes are larger and permanent. Channel
and instream habitat characteristics were similar among these streams. They supply relatively high
quality habitat, especially for small-bodied fish species such as Ninespine Stickleback.

In 2009 and 2010, detailed fish habitat assessments were conducted at numerous stream and pond sites
adjacent to anticipated infrastructure footprints. Pools were the most common habitat type (36%),
followed by glides (31%) and riffles (25%), while other habitat types and cascades made up a small
portion of the total (5% and 3%, respectively) in streams. Streams were generally ephemeral and
offered temporary habitat for fish during periods of relatively high flow.

Phytoplankton biomass and phytoplankton abundance were highly variable among lakes in the LSA and
RSA. Lakes fell into one of two broad categories: (1) lakes with low phosphorus concentrations, low
phytoplankton biomass and density, and communities dominated by diatoms, cryptophytes,
chrysophytes, or chlorophytes (Glenn, Imniagut, P.O., Patch, Windy, and Wolverine in the LSA North;
Aimaokatalok and Stickleback lakes in the LSA South; and Naiquunguut Lake and Reference lakes A, B,
and D in the RSA); and (2) lakes with high phosphorus concentrations, high phytoplankton biomass and
density, and communities dominated by cyanobacteria (Doris, Ogama, and Nakhaktok in the LSA North;
Trout Lake in the LSA South; and Boston Reference, Little Roberts, and Pelvic lakes in the RSA).

Periphyton biomass and density in streams and rivers is highly variable. Diatoms were the dominant
periphyton group in all streams and rivers, though cyanobacteria also made up a major fraction of the
periphyton assemblage in some streams and rivers.

Zooplankton abundance in lakes is highly variable in the Project area. Lakes with relatively high mean
and maximum zooplankton abundances (e.g., Nakhaktok, Doris, and Ogama lakes) were the same lakes
that had the highest phytoplankton biomass and abundance, suggesting that zooplankton abundance
was related to the abundance of their prey. The most commonly identified zooplankton taxa in the LSA
were cyclopoid copepods and rotifers. Rotifers were the most common group in the RSA lakes.

Benthic invertebrate density is highly variable among lakes in the Project area. Benthic invertebrate
abundance generally decreased with increasing sampling depth. Dipterans were the most common
benthic taxon in most lakes. Benthic invertebrate density in streams and rivers ranged from
660 organisms/m? in Aimaokatalok River to 27,000 organisms/m? in Doris Outflow. Dipterans were also
the predominantly measured benthic group in all streams.

A total of 14 fish species were found in the lakes, ponds and streams of the LSA and RSA. None of these
species are currently considered threatened or endangered by COSEWIC or are listed through the
Species at Risk Act. Ninespine Stickleback is the most common of the nine fish species found in lakes,
being found in 65% of the 40 surveyed lakes. The other eight species in lakes are, in order of
descending incidence across surveyed lakes, Lake Trout (48%), Lake Whitefish (35%), Cisco (35%), Arctic
Char (25%), Least Cisco (20%), Arctic Grayling (8%), Broad Whitefish (8%), and Slimy Sculpin (8%).
Ninespine Stickleback and Cisco were the only fish species found in ponds, with the former being most
common, mainly due to the much smaller size of ponds and because they are less connected to other
waterbodies than lakes and tend to be more ephemeral.
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All fish species were found in streams and rivers, and includes the presence of brackish water species
Arctic Flounder, Fourhorn Sculpin, Greenland Cod, and Starry Flounder captured in the Koignuk River
near Roberts Bay. Ninespine Stickleback is also the most common species in streams and river, being
found in 78% of the 69 surveyed streams and rivers. The other 13 species in streams and rivers are, in
order of descending incidence, Lake Trout (29%), Arctic Char (17%), Arctic Grayling 17%), Slimy Sculpin
(9%), Lake Whitefish (12%), Cisco (10%), Least Cisco (6%), Burbot (4%), Broad Whitefish (3%), Arctic
Flounder (3%), Fourhorn Sculpin (3%), Greenland Cod (1%), and Starry Flounder (1%).

Arctic Char, one of five freshwater fish VECs, is only found in lakes and streams with access to the sea,
including Glenn Lake and in Glenn Outflow, in Doris Outflow below the barrier, and in the lower
Koignuk River below the first barrier located 18.5 km from the mouth of the river. Arctic Char are not
present in lakes and streams of LSA South nor are they present in any of the ponds surveyed in the LSA.

Lake Trout, the second freshwater fish VEC, is widely distributed throughout the LSA and RSA because
of their lake-resident and anadromous life histories. In the LSA North, Lake Trout have been found in
the Koignuk River and in seven lakes (Doris, Ogama, P.O., Patch, P.O. Connector, Windy, and Glenn)
and their connecting streams. In the South Belt LSA, Lake Trout have been found in two lakes
(Aimaokatalok and Trout) and in the streams connecting those lakes.

Arctic Grayling, the third freshwater fish VEC, has a more restricted distribution than Lake Trout. In
the North Belt LSA, Arctic Grayling have been found only in the upper Koignuk River. In the South Belt
LSA, they have been found in three lakes (Aimaokatalok, Trout, and Stickleback), in the streams that
connect those lakes and in several small streams of the Boston area that are tributaries to
Aimaokatalok Lake. Arctic Grayling have not been found in any ponds in the LSA.

Cisco, a member of the Cisco VEC, is distributed in a similar manner as Lake Whitefish. In the North
Belt LSA North, Ciscos have been found in most of the larger lakes (Doris, Patch, Ogama, P.O., Windy,
and Glenn). In the South Belt LSA South, Ciscos have been found in Aimaokatalok Lake. In the RSA, they
have been found in lakes of the Roberts system and some interconnecting streams.

Least Cisco, the second member of the Cisco VEC, is found in a reduced subset of Cisco lakes and
streams of the LSA and RSA. In the North Belt LSA, Least Ciscos were found in Doris, Patch, P.O., and
Wolverine lakes, but not in their connecting streams. In the South Belt LSA, Least Ciscos were found
only in Aimaokatalok Lake. They were not found in streams or ponds of the LSA. In the RSA, Ciscos
were found in lakes of the Roberts system and some interconnecting streams.

Lake Whitefish, a member of the Whitefish VEC, is widely distributed in the LSA and RSA, largely
overlapping the distribution of Lake Trout. In the North Belt LSA, Lake Whitefish have been found in
seven lakes (Doris, Ogama, P.O., Patch, P.O. Connector, Windy, and Glenn). In the South Belt LSA
South, Lake Whitefish have been found in Aimaokatalok Lake. They have not been found in any of the
tributary streams to that lake or in small streams of the Boston area. In the RSA, Lake Whitefish have
been found in lakes of the Roberts system and in the outflow streams of those lakes.

Broad Whitefish, the second member of the Whitefish VEC, has a restricted distribution. They were not
found in lakes, streams, and ponds of the LSA. However, they were found in lakes and streams of the
Roberts system in the RSA.

4.4 MARINE ENVIRONMENT

Baseline conditions for marine environment are presented in Volume 5, Chapters 7 to 11.
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4.4.1 Marine Physical Processes

Baseline information on ocean currents, circulation and physical water column structure have been
collected in Roberts Bay and the surrounding marine region since 1996, with intensive spatiotemporal
sampling occurring between 2009 and 2011. Historically, consolidated first-year ice covers Roberts Bay and
its adjacent waters from October to June and measured ice thickness ranges from 1.5 to 2.0 m, although
there has been significant temporal and spatial variation in the amount of ice present year-to-year around
Melville Sound. During ice cover, the waters of Roberts Bay are isolated from wind stress and the exchange
of waters between Roberts Bay and Melville Sound is minimal. The water column observed under-ice was a
two-layer thermohaline structure with weak stratification in the water column, and a colder, fresher layer
of 25 to 30 m thickness atop a more saline, warmer layer extending to the bottom. Under-ice currents
were generally very weak with mean horizontal current velocities between 1 and 2 cm/s. Tidal ebb and
flow currents were found across the bay, but they had very low velocities of around 0.1 cm/s.

After the ice cover breakup, wind forcing on Roberts Bay waters contributed to a significant increase in
current velocity and variability, particularly near the surface. The water column formed a two-layered
thermohaline structure with a warmer, fresher wind-mixed layer atop a colder more saline bottom
layer. The stratification was much steeper than that found in the winter months, with the top layer
starting relatively thin at 5 to 10 m thickness, but spreading to over 25 m depth in the fall. The current
variability changed dramatically during the summer, with a ten-fold increase in the water exchange
rate estimated at Roberts Bay mouth. Mean horizontal current velocities ranged from 1 to 6 cm/s, but
had recorded maximums near 30 cm/s during periods of large flow. The general circulation within
Roberts Bay was assumed to be anticyclonic (clockwise) for both top and bottom layers. The
combination of southern/easterly winds and freshwater inputs resulted in a positive-type two-layered
estuarine circulation for roughly 70% of flow measurements, where the top layer flowed seaward and
the deeper waters flowed into Roberts Bay from Melville Sound. For the other roughly 30% of the time,
the general estuarine circulation was shown to reverse itself.

4.4.2 Marine Water Quality

Water quality sampling programs were conducted in the marine environment from 1996 to 2016. The
marine waters of the Project area are typical of pristine Arctic waters, with low concentrations of
nutrients, suspended solids, and metals. However, sporadic high concentrations of total suspended
solids and high turbidity were occasionally recorded, particular in shallow, near-shore areas most
susceptible to sediment resuspension from wind and wave action. The concentration of nitrogen
(ammonia, nitrate, and nitrite) and phosphorus (total phosphorus and orthophosphate) varied in the
Project area. The variation in nutrient concentrations was observed both vertically within the water
column and seasonally between winter and summer. During the open-water season, nitrate and
orthophosphate concentrations in Roberts Bay were relatively more depleted at the surface than in the
bottom waters, indicative of uptake by primary producers at the surface and remineralization at depth.
Seasonal effects were also apparent in measurements of dissolved oxygen. During the ice-covered
season, dissolved oxygen concentrations in deep waters below the pycnocline declined to near or less
than the CCME guideline of 8.0 mg/L in Roberts Bay, and were typically even lower in neighbouring Ida
Bay where the presence of a sill at the mouth of the bay restricts the exchange of water with Melville
Sound water. These seasonal trends in dissolved oxygen are further evidence for natural
remineralization in the deeper layers of the marine water column. Concentrations of metals in the
majority of marine samples from the Project area were below CCME guidelines. In Roberts Bay,
concentrations of some metals including arsenic, chromium, and mercury were occasionally greater
than CCME guidelines. Outside of Roberts Bay, cadmium and chromium concentrations were also
greater than CCME guidelines in a small subset of samples.
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4.4.3 Marine Sediment Quality

Marine sediment quality data were collected in Roberts Bay in from 1997 to 2016. In the broader
marine environment, sediment quality data were collected in Ida (Reference) Bay from 2009 to 2016
and in Hope Bay in 1997. Roberts Bay sediments were composed mainly of sand in the shallow,
nearshore regions of the bay, with substantially greater proportions of fine material in the deeper
waters. Ida Bay sediments tended to be finer than Roberts Bay sediments, which may be the result of
the different deep-water circulation in Ida Bay. Sediment metal concentrations were generally less
than the CCME Interim Sediment Quality Guidelines (ISQG) and Probable Effects Levels (PEL). Arsenic,
chromium, and copper concentrations were greater than CCME ISQGs in samples collected from deep
sites within Roberts Bay. Copper concentrations were also greater than the CCME ISQG in samples
collected from shallow sites in Roberts Bay. In the deep waters of Ida Bay, copper concentrations
approached the CCME ISQG for copper, and occasionally exceeded this guideline. Arsenic
concentrations in deep sediments from Ida Bay were also naturally elevated, and were sometimes
greater than the I1SQG and PEL.

4.4.4 Marine Fish

Studies of marine fish were conducted from 1993 to 2017 and included physical habitat, biological
resources (phytoplankton, zooplankton, and benthic invertebrates), and fish community. Most surveys
were conducted in Roberts Bay where Hope Bay Project activities have been focused, with some
surveys in Hope and Ida bays.

Shoreline and intertidal substrates of Roberts Bay consist mainly of bedrock in the northwest and south
portions. Gravel and sand are present in bays and at stream outlets. The eastern portion of the bay is
dominated by boulder, gravel, and sand substrate. Aquatic vegetation is absent. Habitat quality was
rated fair to good in the northern areas and good to excellent in the southern region on the basis of
cover provided for fish and invertebrates and potential for supporting communities of invertebrates. In
2010, hydroacoustic and underwater video surveys showed that substrates in the subtidal zone of the
western shoreline consist primarily of mud.

Phytoplankton biomass and diversity was generally low and seasonally variable in Roberts, Hope and lda
bays. This was most likely driven by low light levels during the under-ice season and nitrogen-limitation
during the open-water season. Communities in Roberts Bay in 2009 and 2010 were dominated by the
chrysophyte (golden algae) Dinobryon balticum and the large diatom Leptocylindrus danicus.

Zooplankton density in Roberts Bay ranged from 8,400 to 16,500 organisms/m?®, with a mean abundance
of 12,900 organisms/m®. The lowest abundance was observed in eastern Roberts Bay where the inlet
receives flow from Little Roberts Creek, and the greatest in western Roberts Bay near the Glenn Creek
outflow. Roberts Bay zooplankton communities were dominated by calanoid copepods (Acartia
longiremis and Centropages abdominalis) and the cladoceran Evadne nordmanni.

Benthic invertebrate density and diversity varied widely among sampling site in Roberts Bay. Both were
lowest at shallow near-shore sites dominated by sand and influenced by freshwater inputs. Density
ranged from 29 to 41,000 organisms/m?, with a mean density of 10,500 organisms/m?. Communities
were dominated by free-swimming polychaetes (Nephtys spp. and Bipalponephtys neotena) and
sedentary polychaetes (Pectinaria granulata and Leitoscoloplos spp.), as well as the clam Macoma
balthica, which dominated near-shore environments.
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A total of 25 fish species from 14 families were captured in marine waters from 2002 to 2017. Only
14 of those 25 species were found in Ida Bay. None of those fish species are designated as threatened or
endangered by COSEWIC or listed under the Species at Risk Act.

A total of 9,690 fish were captured in Roberts Bay. Saffron Cod made up 50.55% of that number, followed
by Capelin (27.54%), Arctic Flounder (4.82%), Pacific Herring (3.57%), Fourhorn Sculpin (3.12%), Arctic
Char (3.80%), unidentified Sculpins (1.69%), and Greenland Cod (2.88%). The remaining 15 species each
made up between 0.01% (unidentified Snailfish) and 0.55% (Lake Trout).

Seven of the 25 fish species (Arctic Char, Lake Trout, Cisco, Lake Whitefish, Least Cisco, Inconnu and
Rainbow Smelt) found in Roberts Bay are anadromous. An eigth species (Ninespine Stickleback) is known
to have anadromous and marine life history variants. Four of the remaining 17 fish species (Arctic
Flounder, Fourhorn Sculpin, Greenland Cod, and Starry Flounder) are marine but were caught in brackish
water habitat (Koignuk River and Glenn Outflow). The remaining 13 species are exclusively marine in
their habitat preferences.

4.4.5 Marine Wildlife

4.4.5.1 Marine Mammals

Marine mammals that have the potential to occur in the marine RSA include ringed seal, bearded seal,
beluga whale, narwhal, bowhead whale, walrus, and polar bear. For the purpose of the environmental
assessment, ringed seal is considered the representative species for marine mammals as it is more
abundant relative to the bearded seal in the assessment area. Ringed seals were also identified as the
most important marine mammal species to the local Inuit as they are hunted for food and their fur used
for boot soles, kayaks and tents (Banci and Spicker 2016).

Two types of baseline data were collected for marine mammals, including an aerial survey of the sea ice
in the marine RSA in spring, 2010, and a vessel-based survey of the open water habitat along a single
transect through the marine RSA in the fall of 2010. The spring aerial survey was conducted concurrently
with the Dolphin and Union caribou ice crossing survey within the marine RSA.

The density of seals recorded on the spring aerial survey was 0.43/km?; 0.30/km? for ringed seal and
0.07/km? for bearded seal. Seals and breathing holes were more frequently observed in upper Bathurst
Inlet and in the Coronation Gulf in comparison to areas within Melville Sound. Spring seal surveys
indicated that the majority of habitat within the marine wildlife RSA was suitable as moulting habitat for
ringed and bearded seals. Few marine mammals were recorded on the vessel-based survey in the fall of
2010; one ringed seal was recorded at the entrance of Roberts Bay and another was recorded midway
through Melville Sound. A bearded seal and an unknown seal were observed at the entrance of Melville
Sound. These results indicate that ringed seals continue to use the marine LSA and RSA during the open
water period, likely for foraging.

4.45.2 Marine Birds

For the purposes of this assessment, “marine birds” or “seabirds and seaducks” is used as a collective
term to describe all migratory bird species that may use marine areas during any time of the year. As
such, seabirds and seaducks encompass a very diverse group of avian species, from eider ducks and
scoters that have a strong association with marine habitats through the breeding, staging, and migration
periods, to geese, dabbling ducks, and other diving ducks that may only use marine habitats during the
staging and migration periods.
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Three types of baseline surveys have been conducted for marine birds in the marine RSA: aerial surveys
in marine habitat in Hope Bay, Roberts Bay and Reference Bay from 2006 and 2015, a vessel-based
survey in the fall of 2010 (in conjunction with the fall marine mammal survey), and ground-based
searches for nesting marine birds on small islands in Hope Bay, Roberts Bay and Reference Bay in the
summer of 2006, 2009, and 2010. Aerial surveys were conducted twice in a year; a pair survey during
the northern migration/establishment of nesting territories in late June to early July, and a brood
survey in late July to early August.

A total of 17 marine bird species were observed across all aerial surveys conducted in the marine RSA,
including four species listed as sensitive in Nunavut (king and common eider, glaucous gull, and long-
tailed duck). Generally few species were recorded on the vessel-based survey, although two additional
species not recorded on aerial surveys, common murre and Thayer’s gull, were recorded. The results of
ground-based nest searches indicated that some of the small islands Hope Bay, Roberts Bay and
Reference Bay are used for nesting by common eider, red-breasted merganser, and herring gull although
generally few nests of these species were recorded in a given survey year.

4.5 HUMAN ENVIRONMENT
Baseline conditions for human environment are presented in Volume 6, Chapters 1 to 5.

4.5.1 Paleontology

Paleontological resources in Nunavut are managed under the Nunavut Archaeological and
Paleontological Sites Regulations (NAPSR, SOR/2001-220) established pursuant to Section 51 of the
Nunavut Act. The characterization of baseline conditions are inferred from the geology of the Project
area and the general literature from the region. The rocks within the Project area are composed of the
Hope Bay volcanic belt and surrounding Archean granitoid and gneissic rocks (Hebel 1999). No fossils
are reported associated with the rocks of the Hope Bay volcanic belt and fossils from the Archean are
limited to single-celled organisms that thrived in low-energy shallow marine environments, which are
not expressed in the rock types in the Project area.

4.5.2 Archaeology

Archaeological sites are protected by the Nunavut Agreement and the Nunavut Archaeological and
Paleontological Site Regulations. Permits are required to visit and investigate archaeological sites in
Nunavut. Permit applications for any proposed investigations and consequent disturbance of
archaeological sites will be reviewed by the Government of Nunavut and the Inuit Heritage Trust on
behalf of to local communities.

Overall, this region appears to have been well used seasonally throughout the known period of human
occupation of approximately the past 3,500 years. Representations of all cultural phases known in the
central Arctic have been found in the Hope Bay Belt. The earliest archaeological sites, probably
relating to the Pre-Dorset culture, have been found some distance inland, as have several sites
suspected, on the basis of structural elements, to be from the early Thule period. These early sites,
particularly those exhibiting evidence of stone tool making, are more frequent in the southern half of
the study area, predominantly around Aimaokatalok. The several Taltheilei sites have also been
recorded along the arms of Aimaokatalok. The sites along the Roberts Bay shoreline generally appear to
be more recent, with a number of them containing historic artifacts. Historic period sites are also
found around Aimaokatalok, indicating that location’s ongoing resource importance. Traps are more
frequent in the north half of the study area, particularly near Roberts Bay, suggesting later fur trade
period use.
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A total of 306 sites have been recorded to date within the Hope Bay Project. There are 258 known sites
within the LSA that could be vulnerable to direct or indirect effects. The Madrid-Boston PDA contains
51 sites that may be subject to potential direct impacts due to construction activities. Of these sites,
21 are near the edge of the PDA and may be avoidable during detailed design. It is concluded on the
basis of this impact analysis that 30 of the recorded sites are potentially subject to direct impacts with
implementation of advoidance measures.

4.5.3 Socio-economic

There has been immense population growth in the Kitikmeot communities over the past 30 years. The
transition to community life and the wage economy has, in many ways, altered the structure of Inuit
society and daily life. The Kitikmeot region has a median age of 24.6 years, which is slightly lower than
Nunavut’s median age of 25.1 years and much younger than the Canadian median age of 41.2 years
(Statistics Canada 2017d). A high proportion of the population in the Kitikmeot communities is
Aboriginal, primarily Inuit. In 2016, approximately 84% of Cambridge Bay residents self-identified as
Aboriginal. This proportion was higher in all the other Kitikmeot communities, with 91% or more
identifying as Aboriginal. The Kitikmeot communities tend to have a slightly higher proportion of males
as compared to females. Within the Kitikmeot communities, there is a notable difference in family
structure as compared to the general Canadian population. This difference is seen in the lower
proportion of married couples in the Kitikmeot region (27.3%) as compared to Canada (65.8%). In 2016,
the majority of residents in each of the Kitikmeot communities reported English as their mother
tongue.

Formal education levels are low in the Kitikmeot communities when compared to Canadian averages.
The proportion of the population with formal education is slightly higher in Cambridge Bay but is still
well below the Canadian average. However, increases in educational attainment in the Kitikmeot
region were evident in 2016. Given the fairly recent introduction of western-style education (within
the last 50 years), the evolving transition to the wage economy, and current economic conditions
within communities, lower than average high school completion rates are expected. Current economic
conditions have led to a disconnect between education and employment, leaving some residents to
prefer an early transition to wage-labour, where possible, or other pursuits such as family. Over time,
the number of high school graduates has varied but generally increased and is expected to continue in
this direction.

The Kitikmeot communities have high rates of unemployment among men and women. In 2016, the
potential labour force in the region was approximately 4,325 people with an active labour force of
2,855 people, indicating a 66% participation rate, which is lower than the Nunavut average of 68%
(Statistics Canada 2012d, 2017d). In Kitikmeot communities, unemployment rates are also higher than
the Nunavut average of 22% as well as the national average of 8%. The exception is Cambridge Bay with
an unemployment rate of 17%. Over one-quarter of the Kitikmeot region labour force were estimated
to be unemployed in 2016 resulting in the highest unemployment rate within the territory (28%). In
comparison, the Qikigtaaluk (17%) and Kivalliq (26%) regions more closely reflect the territorial rate
(22%; (Statistics Canada 2017d).

Overall, the Kitikmeot economy is characterized as mixed and is focused across three major sectors -
public, private, and traditional. The public sector dominates and acts as a major economic driver for
local communities. Cambridge Bay has a more diversified economy than the other communities, and is
increasingly expanding into the private sector. Recently, the introduction of CHARS and related
economic activity has supported this trend. Regional economic development is constrained by a lack of
skilled labour, lack of infrastructure, and difficulties with transportation and distance from outside
markets.
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Nunavut’s GDP experienced an overall increase of approximately 18% between 2010 and 2015. A strong
increase of 10% between 2012 and 2013 was followed by slight decreases in both 2014 and 2015. There
was an increase of 1.9% in 2016 as GDP surpassed the high reached in 2013. Overall, GDP growth in
Canada’s three territories was highest in Nunavut over this time period(Statistics Canada 2017d).

Nunavut imports almost three times as much as it exports, with virtually all exports and imports coming
from or ending in other Canadian provinces. Overall, between 2013 and 2016, exports increased only
slightly and imports decreased by 3% (NBS 2017f).

In Nunavut, the final consumption expenditure, or the total of public and private consumption,
increased by approximately 13% between 2008 and 2016. This routinely included approximately 65%
government consumption and 33% household consumption (NBS 2017f). Cambridge Bay has a more
diversified economy than the other communities, and continues to expand into the private sector. The
traditional subsistence economy is important to livelihoods in the Kitikmeot region and is based on Inuit
culture. Harvesting activities underpin the social fabric of communities and perpetuate traditional
forms of social relationships and networks among Inuit.

In Cambridge Bay, individual and household income are typically higher and employment-based
(derived in greater proportions from employment) as compared to the other Kitikmeot communities.
The proportion of income from government transfers in other Kitikmeot communities is typically higher
than the Nunavut average. On the whole, the Kitikmeot region has the lowest earnings compared with
the other regions in Nunavut (Statistics Canada 2017b).

As evidenced by typical health indicators, such as infant mortality and life expectancy, the health
status of Kitikmeot residents requires further improvement to be on par with that of the general
Canadian population. Despite the relatively small populations, there are a wide range of health
services and programs available in Kitikmeot communities. Although Cambridge Bay is the only
community that provides full-time physician services, visiting doctors see patients in the other
communities on a rotational basis. With respect to community health within Kitikmeot communities,
relatively high suicide rates are a concern. This has been attributed to recent rapid social change,
resulting in a loss of self-reliance and a sense of discontinuity (GN et al. 2010).

Housing availability and food insecurity have become pressing issues across Nunavut. Construction
during 2016/17 marked the end of a territory-wide 293-unit public housing construction program that
began in 2013. Related construction in the Kitikmeot included three new 5-plex’s in Kugaaruk
designated as public housing units, five public housing units in each Gjoa Haven and Kugaaruk, and five
staff housing units in each Gjoa Haven, Kugaaruk, and Kugluktuk (NHC 2017). Despite these additions in
2016/17, the NHC assessed Kugaaruk, Gjoa Haven, and Cambridge Bay as having the second, third, and
fourth highest housing need in the territory. Each is considered to have ‘critical’ need for public
housing (NHC 2017).

The 2016 census indicates that about one-quarter to 60% of the housing stock in the Kitikmeot is not
suitable. Housing suitability refers to whether a private household has enough bedrooms for the size
and composition of the household (Statistics Canada 2017d). In the eastern Kitikmeot communities 49
to 61% of homes housed five or more persons in 2016. Despite the high number of people per
household, the majority of homes in the Kitikmeot communities have only two bedrooms (from 36% in
Cambridge Bay to 52% in Gjoa Haven). Fewer homes have four or more bedrooms including about one-
fifth in Kugaaruk and Taloyoak and just over one-tenth in Gjoa Haven, Cambridge Bay, and Kugluktuk.
The percentage of multi-family homes is also quite high in the eastern communities at 35% in Kugaaruk,
22% in Taloyoak, and 24% in Gjoa Haven. In comparison the territorial average of two-or-more family
households was 12% (Statistics Canada 2017d).
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For many Kitikmeot families the monthly cost of food is unaffordable (i.e., $1,747.44 in Cambridge
Bay, $1,934.72 in Gjoa Haven, $1,777.44 in Kugluktuk, and $1,952.72 in Taloyoak). In contrast, a
monthly food budget in southern Canada is approximately $880 on average. The cost of food in the
Kitikmeot region is about double that of southern Canada (Nutrition North Canada 2016; Alini 2017).
With an average annual income of $42,213 in the Kitikmeot region (Section 3.2.3.4), and an average
food cost of approximately $22,236.96 annually, food insecurity is a reality in the region (Section
3.2.5.8).

Crime and housing conditions contribute to lower community health and well-being. There were slight
increases in both violent and non-violent crime at the regional level in 2016. Kugaaruk typically has low
crime rates in relation to other Kitikmeot communities (Section 3.2.5.8).

With respect to health within Kitikmeot communities, persistent high suicide rates have been a major
concern in the region, and also throughout Nunavut. Recent rapid social change resulting in a loss of
self-reliance and a sense of discontinuity are important factors in triggering suicides (Government of
Nunavut 2010). Maintaining cultural knowledge, education, language, activities, and values are of high
importance in Kitikmeot communities. There are two main Inuit languages within the region -
Inuinnaqtun and Inuktitut. Although English is most often spoken at home, traditional languages are
still spoken in some households most commonly in Gjoa Haven, Taloyoak, and Kugaaruk. Elders’ camps
and other education activities are organized for youth, allowing them to learn about Inuit cultural and
traditional practices through direct involvement.

Communities in the Kitikmeot are preparing for mining and other future developments anticipated to
support local economies and provide much needed employment. The measures taken to prepare for
development may vary by community but are likely to focus on education and training and establishing
means through which projects proponents can enhance the ability of local communities to benefit from
mining development within the region.

4.5.4 Land Use

As outlined in the Nunavut Agreement, there are two main types of land tenure in Nunavut: Inuit
Owned Land (IOL) and Crown land. IOL is land that is vested in a Designated Inuit Organization, while
Crown land belongs to the federal government. Access and rights are administered by RIAs for IOL and
by INAC for Crown land. Various licenses are required to access both types of land depending on the
nature of the proposed projects. The draft Nunavut Land Use Plan will guide future development in the
territory and represents the further implementation of the Nunavut Agreement. The Nunavut Planning
Commission (NPC) has developed the NLUP in consultation with Nunavummiut, the GN, and numerous
government and other organizations.

There are both current and commercial land uses in the vicinity of the Madrid-Boston Project. Current
land use typically consists of hunting, trapping, fishing, camping, and travelling, and is guided by
traditional knowledge and a longstanding relationship of reciprocity and respect between Inuit and
their environments. Commercial land use consists of sport hunting, mining and mineral exploration,
and tourism.

The traditional economy is important to the livelihoods in the Kitikmeot region. Many individuals within
the communities are actively engaged in harvesting; 2017 community-based research found that
participation in harvesting has remained consistent in many communities, and in Cambridge Bay, there is
a sense that participation is increasing. Harvest activities include hunting, fishing, and gathering, with
harvests being used mainly for food, clothing, and arts and crafts. Elders’ camps, school hunting trips,
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and other education activities directly involve youth in land use activities, which allows them to learn
about Inuit cultural and traditional practices.

Baseline studies indicate that Cambridge Bay, Kingaok, and Omingmaktok are active harvesters within
the land use RSA as portions of their larger hunting areas. Overall, land use within the RSA reflects
current land use patterns throughout the western Kitikmeot region. While some land users have
frequented to use other areas, land use activities have continued within the land use LSA despite the
presence of Project camps and other infrastructure. The Hope Bay Project’s facilities are commonly
used by land users as a rest stop while in the area (Appendix V6-3B).

4.5.5 Human Health and Environmental Risk Assessment

Human health and environmental risk assessments involve comprehensive and systematic processes
designed to identify, analyze, and evaluate the effects of the Madrid-Boston Project on environmental
and human health. Baseline studies reviewed the existing levels of contaminants and noise in the local
and regional study areas of the Project to establish a benchmark for evaluating the potential future
effects of the Project and to characterize pre-disturbance conditions for the purpose of reclamation
activities.

The Project-related human health risk assessment (HHRA) integrated the results of the predicted
environmental media concentrations human receptor characteristics, traditional knowledge, and
regulatory-recommended toxicity reference values (TRVs). As part of the existing conditions and
Project-related HHRAs, measured data were reviewed and subsequently predicted for air quality;
water quality and sediment quality (freshwater and marine); fish and aquatic habitat (freshwater and
marine); terrestrial and marine wildlife; soil and vegetation; country foods; and noise.

The assessment evaluated potential human health risks associated with the summed exposure to
contaminants of potential concern (COPCs) from several exposure pathways (i.e., inhalation, ingestion
of soil, dermal contact with soil, ingestion of drinking water, and ingestion of country foods).

During the Construction and Operation phases, hazard quotients (HQs) for NO,, PM;s, and PM;s
exceeded the threshold of 0.2 for some averaging periods and receptor locations (e.g., off-duty worker
camps and two land user hunting and fishing areas). This suggests that there could be risk to the health
of off-duty workers and land users due to exposure to these criteria air contaminants; however, it is
highly probable that the risk was overestimated due to conservative assumptions in the air quality
modeling.

During the Construction and Operation phases for toddlers, HQs were greater than the threshold of 0.2
for arsenic, chromium, methylmercury, nickel, selenium, and thallium. For adult land users, HQs were
greater than 0.2 for arsenic, chromium, and methylmercury (for both the general adult population and
sensitive populations). For off-duty workers, all HQs were below 0.2. This suggests that there could be
risk to the health of toddler and adult land users due to non-carcinogens; however, it is highly probable
that risk is overestimated due to conservative assumptions made throughout the HHRA. Additionally,
the HQs for the Construction and Operation phases were very similar to those for the existing
conditions HHRA (i.e., the largest percent change in HQs was 9.1%).

For carcinogenic COPCs via the inhalation route (arsenic, cadmium, chromium, and nickel), no risk to
human health for land users or off-duty workers during the Construction and Operation phases were
noted. For arsenic, which is considered carcinogenic through ingestion, there were no potential risks
identified for off-duty workers as the incremental lifetime cancer risk (ILCR; 1.1 x 10'6) was below the
threshold of 1.0 x 10 for the Construction and Operation phases summed. However, potential risks to
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the health of adult land users were identified because the summed ILCR for the Construction and
Operation phases was elevated above the threshold (8.4 x 10°) due to the consumption of Arctic Char;
this is likely an overestimate of the risk since conservative assumptions were made in the assessment.
Additionally, the ILCRs for the Construction and Operation phases were very similar to those for the
existing conditions HHRA (i.e., the largest percent change in ILCRs was 3.2%).

There are uncertainties in this assessment and it is considered to be conservative since it assumes that
all of the inhaled air, ingested drinking water, and incidentally ingested soil were from within the LSA
for three months of the year for land users and six months of the year for off-duty workers. It was also
assumed that all of the country foods consumed by an individual land user were from within the
boundaries of the human health LSA. There are currently no known permanent, full-time residents
within the human health LSA. Furthermore, the predicted 95" percentile metal concentrations in
environmental media were used in the exposure calculations as were summed ingestion rates of
country food items. Therefore, the Project-related HHRA is likely to substantially overestimate risk to
people (including Inuit) who may periodically or transiently use the human health LSA for various
purposes (e.g., hunting, gathering, fishing, etc.) and for off-duty workers on the Project site.

The Project-related environmental risk assessment (ERA) integrated the results of the predicted
environmental media concentrations, ecological receptor characteristics, and TRVs. The quality of the
different environmental media was conservatively representative of existing conditions at the Project
site. The existing conditions and Project-related ERAs evaluated potential risks to the health of ecological
receptors associated with the summed exposure to COPCs from several exposure pathways (i.e., exposure
to water and sediment for aquatic life receptors, and ingestion of soil, drinking water, and diet items for
terrestrial receptors).

The Project-related ERA identified the following COPCs during the Construction and Operation phases
that were considered to pose a risk (i.e., HQ greater than 1) to some ecological receptors using or
foraging in the freshwater, marine, or terrestrial environments of the terrestrial or aquatic LSAs:

o aluminum for freshwater aquatic life receptors;
o copper for least sandpiper; and

o methylmercury for red-breasted merganser, least sandpiper, and long-tailed duck.

This suggests that there could be risk to the health of ecological receptors due to the COPCs identified
above, although it is likely that the risk has been overestimated and adverse effects may not occur.
Additionally, the HQs for the Construction and Operation phases were very similar to those for the
existing conditions ERA (i.e., the largest percent change in HQs was 12%). For all other ecological
receptors (e.g., terrestrial plant and invertebrate ecological receptors), there is negligible potential
risk to health from the Project. There are uncertainties in this assessment; however, this assessment
was conducted in a manner that used multiple conservative assumptions, thus, the Project-related ERA
is likely to substantially overestimate risk to ecological receptors.

The risk to human and ecological health from existing conditions is due to naturally-occurring or
existing conditions within the respective LSAs since the Madrid-Boston Project has not been developed
or approved for development at this time. It is noted that there has been development of other
projects in the area (e.g., Doris), so the existing conditions may not be fully representative of naturally
occurring conditions. Nevertheless, the existing conditions HHRA and ERA provide the foundation for
assessing the incremental changes on the health of humans and ecological receptors due to Project-
related effects. The same data, approaches, and assumptions used in the existing conditions HHRA and
ERA were also used in the models for predicting environmental quality during the Construction and
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Operation phases of the Project (so that all predictions include existing conditions plus Project), which
enables direct comparison of existing conditions and predicted environmental quality to determine
incremental changes due to the Project. The Project-related health risks to human and ecological
receptors were very similar to the health risks identified under existing conditions, and the risks have
likely been overestimated due to conservative assumptions made throughout the assessments.
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5. Mitigation and Adaptive Management

Multiple mitigation measures are incorporated into the Madrid-Boston Project design to ensure that
potentially adverse effects on these VECs and VSECs are either avoided, eliminated, or, reduced. The
main types of mitigation are:

1. A commitment to compliance with all applicable regulation and current Canadian design
standard for major structures;

2. Mitigations by design which focus on optimizing layouts, point source of emissions for specific
environmental concerns, and tailors the design to eliminate, reduce or mitigate potential
negative effects (e.g., application of best achievable control technologies); and

3. Management plans which outline corporate policies and procedures that will be implemented
to ensure compliance with authorizations and standards (Section 10 of this volume and
Volume 8 provide a description of TMAC’s environmental management practices).

In addition, mitigation has been developed to enhance the positive socio-economic benefits for the
Project. In particular, the IIBA sets out principles and methods to, among other purposes, maximize Inuit
training, employment and business opportunities arising from the operation of the Project, and provide a
mechanism through which effective communication and cooperation can take place.

Combined, these mitigation measures meet or exceed the expectations of the Code of Practice for
Metal Mines (EC 2009). Monitoring and follow-up enable the Company to assess the performance of
these mitigations measures and when necessary change or adjust mitigations methods or procedure on
the basis of monitoring information through adaptive management. It is recognized through the review
process that additional mitigation may be identified.

For each of the VECs and VSECs, the assessment section of the EIS identifies specific mitigation
measures and describes how these mitigation or management measures eliminate or reduce potential
negative interactions with the Project. The measures included in Volumes 4 through 7 (Volume 4:
Atmospheric and Terrestrial Environment; Volume 5: Freshwater and Marine Environment; Volume 6:
Human Environment; and Volume 7: Accidents and Malfunctions, and Effects of the Environment on
the Project) have been demonstrated to work in other similar situations in the Arctic. The mitigation
identified for each VEC/VSEC potentially impacted by the Project is summarized below in Section 6
(Tables 6.1-3 to 6.1-5).
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6. Effects Assessment

6.1 METHODOLOGY OVERVIEW

This section describes the methodologies used to identify and assess the potential Project-related
environmental and socio-economic effects of the Madrid-Boston Project in a manner consistent with
the requirements of Section 12.5.2 of the Nunavut Agreement and the Nunavut Impact Review Board
(NIRB) Guidelines for the Preparation of an Environmental Impact Statement (EIS guidelines; NIRB
2012a) for the Madrid-Boston Project.

To provide a comprehensive understanding of the potential effects for the Project, the Project
components and activities are assessed on their own as well as in the context the Approved Projects
(Doris and exploration) within the Hope Bay Greenstone Belt. The effects assessment process is
summarized as follows:

1. Identify potential interactions between the Madrid-Boston Project and the VECs or VSECs;
2. Identify the resulting potential effects of those interactions;

3. Identify mitigation or management measures to eliminate or reduce the potential effects;
4

Identify residual effects (potential effects that would remain after mitigation and management
measures have been applied) for Madrid-Boston Project in isolation;

5. Identify residual effects of Madrid-Boston Project in combination with the residual effects of
Approved Projects; and

6. Determine the significance of combined residual effects.

6.1.1 Scope of the Assessment and Selection of VECs/VSECs

The scope of the EIS is determined as part of the NIRB process. NIRB consulted with the public and
interested parties in the Kitikmeot region and Yellowknife in October of 2012 (as well as ongoing
information and correspondence) to determine the scope of the EIS. A “Public Scoping Meetings
Summary Report” was issued by NIRB in November of 2012 (NIRB 2012b), and the “Final Scope List for
the NIRB’s Assessment of the Phase 2 Hope Bay Belt Project” can be found as Appendix B in the EIS
guidelines (NIRB 2012b).

Valued Ecosystem Components and VSECs are, respectively, those components of the natural and
human environment identified as important through TK and/or considered to be of scientific,
ecological, economic, social, cultural, or heritage importance. VECs and VSECs may be identified on
the basis of public or scientific concerns regarding their value and their potential to be affected by a
human activity. The value of a component not only relates to its role in the ecosystem, but also to the
value placed on it by humans. Consideration of certain components may also be a legislated
requirement, or known to be a concern because of previous project experience.

Table 6.1-1 presents the information used in the scoping process to determine the final VEC/VSECs for
the EIS. It should be noted that all proposed VECs/VSECs from the EIS Guidelines (NIRB) are included in
supporting the assessment sections, regardless of whether they were selected as VECs/VSECs or
Subjects of Note (i.e., issues that emerged during scoping that are associated with lower potential
consequences than VECs/VSECs, but are still considered and addressed in the EIS). An effects
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assessment was conducted for all selected VECs/VSECs, while Subjects of Note have all of the
information required by the EIS guidelines.

Table 6.1-1. Valued Ecosystem Component and Valued Socio-economic Component Scoping Process
Information from Final Guidelines (NIRB 2012)

Subject Area

Potential VEC/VSEC Identified from EIS Guidelines (NIRB)

Atmospheric Environment

Air quality
Climate and meteorology

Noise and vibration

Terrestrial Environment

Terrestrial ecology
Landforms and soils
Permafrost and ground stability

Geological Features (Geology and Geochemistry)

Freshwater Environment

Hydrological features/Water quantity
Hydrogeology
Groundwater quality
Surface water quality
Sediment quality
Aquatic ecology

Aquatic biota: representative fish as defined in the Fisheries Act, benthic
invertebrates, other aquatic organisms

Habitat including fish habitat as defined in the Fisheries Act

Commercial, recreational and Aboriginal fisheries as defined in the Fisheries Act

Terrestrial Environment Vegetation
Terrestrial Wildlife and Wildlife Muskox
Habitat Wolverine

Polar Bears
Brown Bears (brown and grizzly)
Wolves
Less conspicuous species that may be maximally exposed to contaminants
Raptors
Birds and their habitat
Wildlife migration routes and crossings

Marine Environment

Marine ecology
Marine water quality
Marine sediment quality
Marine biota including fish and species at risk
Marine habitat

Commercial, recreational and Aboriginal fisheries as defined in the Fisheries Act

Marine Wildlife

Marine mammals

Marine species at risk
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Subject Area Potential VEC/VSEC Identified from EIS Guidelines (NIRB)
Socio-Economic Environment Economic development and opportunities
Employment

Education and training
Contracting and business opportunities

Population demographics

Traditional Activity and Land use and mobility
Knowledge Food security
Language

Cultural and community harvesting

Land Use Non-traditional land use and resource use
Heritage Resources Archaeology
Palaeontology

Cultural resources

Health and Well-being Individual and community wellness
Family and community cohesion
Potential indirect effects of Project on frequency and types of crime incidents
Health and safety including employee and public safety

Community Infrastructure Community infrastructure and public service, including housing

6.1.2 Assessment Boundaries

For the Project-related effect assessment, distinct spatial boundaries are defined for each VEC and
VSEC. These boundaries are described in detail in Volumes 4 to 7 (Volume 4: Atmospheric and
Terrestrial Environments; Volume 5: Freshwater and Marine Environments; Volume 6: Human
Environment; and Volume 7: Accidents and Malfunctions, and Effects of the Environment on the
Project), along with a rationale describing how the boundaries were delineated.

The following general spatial boundaries are used in the EIS:

o Project Development Area (PDA) - The PDA is the area which has the potential for
infrastructure to be developed as part of the Madrid-Boston Project. The PDA includes buffers
around the footprints of structures. These buffers allow for refinement in the final placement
of a structure through detailed design and necessary in-field modifications during the
Construction phase.

o Local Study Area (LSA) - The LSA includes the Project footprint area plus additional area
depending on the VEC/VSEC. The definition of the LSA provided in the glossary of the EIS
Guidelines (NIRB) is as follows: That area where there exists the reasonable potential for
immediate effects due to project activities, ongoing normal activities, or to possible abnormal
operating conditions (NIRB 2102a).

o Regional Study Area (RSA) - The RSA includes the LSA plus additional area depending on the
VEC/VSEC. The definition of the RSA provided in the glossary of the EIS Guidelines (NIRB) is as
follows: The area within which there is the potential for indirect or cumulative biophysical
and socio-economic effects (NIRB 2102a).
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Maps of the specific LSAs and RSAs for each VEC and VSEC, including additional information for each
study area specific to each VEC and VSEC, are provided in Volumes 4 through 7.

Temporal boundaries for the effects assessment were developed to integrate a series of the
components and activities of four sites over the life of mine (LOM). Construction and operation
activities on some sites are required to precede construction and operation on other sites. Similarly,
closure and post-closure activities on some sites will start prior to the finish of operations on other
sites. The planned Madrid-Boston Project timeline is presented in Volume 3 (Project Description).

For the purposes of the effects assessment, distinct phases of the Project are defined as Construction,
Operation, Reclamation and Closure, and Post-closure. It is understood that construction, operation
and closure activities will, in fact, overlap among sites.

The assessment also considers a Temporary Closure phase should there be a suspension of the Project
activities during periods when Madrid-Boston Project becomes uneconomical due to market conditions.
During this phase, the Project would be under care and maintenance. This could occur in any year of
Construction or Operation with an indeterminate length (one to two year duration would be typical).

The temporal boundaries for each VEC and VESC were defined in relation to planned activities over the
lifetime of the Project within which a reasonable expectation of interaction with environmental or
socio-economic components can be predicted. These were adjusted as appropriate to reflect seasonal
variations or life-cycle requirements of biological receptors, or forecasted trends in socio-economic
receptors.

6.1.3 Identification of Potential Interactions with Project and VECs/VSECs

The assessment identifies the potential interactions between the Project and the VECs and VSECs.
The Project Description (Volume 3) describes the Project activities and components. An interactions
matrix is provided in Volume 2 Chapter 4 (Environmental Assessment Methodology), which was
completed based on TK, scientific reports, regulatory direction, professional judgement and experience
with similar projects in Nunavut and the Northwest Territories. In addition, TMAC held a series of
workshops with Elders and harvesters to identify and describe potential effects of the Project on
caribou.

6.1.4 Characterization of Potential Effects

The assessment characterizes the potential effects that would result from the interactions. For each
potential effect on a VEC or VSEC, the nature of that effect is characterized using the attributes that
will later be used to describe the significance of any residual effects, such as direction, magnitude,
equity (VSECs only), duration, frequency, geographic extent, reversibility, and probability. A discussion
of the confidence (certainty) in the characterization of attributes is also included.

Prediction of effects is an objective exercise to determine what could potentially happen as a result of
the Project’s interaction with the VECs/VSECs. Methods to characterize and predict potential effects
include quantitative, semi-quantitative and qualitative techniques. Some VECs/VSECs apply predictive
modelling to characterize and forecast aspects of the interactions.

It is important to note that the prediction of effect takes into account any embedded controls and
mitigations (i.e., physical or procedural controls that are already planned as part of the Project
design). Section 5 summarizes the mitigation measures incorporated in the Madrid-Boston Project.
These are further detailed within each effects assessment section (Volumes 4 to 7).

TMAC RESOURCES INC. 6-4



EFFECTS ASSESSMENT

6.1.5 Characterization of Residual Effects

Project residual effects are the effects that are remaining after mitigation and management measures
are taken into consideration. If mitigation eliminates a potential effect, then no additional analysis is
undertaken. However, if the proposed mitigation measure(s) are not sufficient to eliminate a potential
effect, a residual effect is identified. In order to determine their significance, each potential residual
effect is characterized by a number of attributes defined in Section 7.14: Significance Determination of
the EIS guidelines for the Hope Bay Project (NIRB 2012b).

Table 6.1-2 provides the criteria and characterizations for determining the significance of a residual
effect. Only VECs or VSECs with negative/adverse residual effects (i.e. direction or nature of impact is

negative/adverse) are characterized and carried forward for significance determination.

Table 6.1-2. Criteria for Residual Effects for Biophysical and Socio-Economic Attributes

Attribute Characterization Criteria
Direction Positive Beneficial
Variable Both beneficial and undesirable
Negative Undesirable
Magnitude Negligible No change on the exposed indicator/VEC
Low Differing from the average value for the existing environment

to a small degree, but within the range of natural variation
and well below a guideline or threshold value

Moderate Differing from the average value for the existing environment
and approaching the limits of natural variation, but below or
equal to a guideline or threshold value

High Differing from the existing environment and exceeding
guideline or threshold values so that there will be a

detectable change beyond the range of natural variation
(i.e., change of state from the existing conditions)

Equity (VSECs) Equitable Even distribution of potential residual effects across different
social groups or segments of society

Neutral Potential residual effects are unevenly distributed but do not
pertain to any particular social group or segment of society
Inequitable Uneven distribution of potential residual effects occurring to

particular social groups or segments of society, including
vulnerable groups

Duration Short Up to 4 years (Construction phase)
Medium Greater than 4 years and up to 17 years (4 years Construction phase,
10 years Operation phase, 3 years Reclamation and Closure phase)
Long Beyond the life of the Project
Frequency Infrequent Occurring only occasionally
Intermittent Occurring during specific points or under specific conditions during
the Project
Continuous Continuously occurring throughout the Project life
Geographic Project Development Area Confined to the PDA
Extent (PDA)
Local Study Area (LSA) Beyond the PDA and within the LSA
Regional Study Area (RSA) Beyond the LSA and within the RSA
Beyond Regional Beyond the RSA
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Attribute Characterization Criteria
Reversibility Reversible Effect reverses within an acceptable time frame with no
intervention
Reversible with effort Active intervention (effort) is required to bring the effect to an
acceptable level
Irreversible Effect will not be reversed
6.1.6 Determining the Significance of Residual Effects

Section 7.4 of the EIS Guidelines (NIRB) provided guidance, attributes, and criteria for the
determination of significance for residual effects. Also, the Canadian Environmental Assessment
Agency’s Determining Whether a Project is Likely to Cause Significant Adverse Environmental Effects
(CEA Agency 1992) also guided the evaluation of significance for identified residual effects. The
significance of residual effects is based on comparing the predicted state of the environment with and
without the Project, including a judgment as to the importance of the changes identified.

The overall significance of an effect is derived from scientific and TK information, and the experience
and professional judgment of the environmental practitioners who prepare the assessment, considering
the rankings of the contributing attributes of significance. Using the applied attributes and criteria
(Table 6.1-2), clear decision rules for the determination of significance are defined for each VEC/VSEC
and potential effect, as appropriate. The definitions consider all combinations of attributes and
criteria ratings that would result in a significant negative residual effect.

The knowledge or analysis that supports the prediction of a potential residual effect—in particular with
respect to limitations in overall understanding of the environment and/or the ability to foresee future
events or conditions—determines the confidence in the determination of significance. In general, the
lower the confidence, the more conservative the approach to prediction of significance must be.
The level of confidence in the prediction of a significant or non-significant potential residual effect
qualifies the determination, based on the quality of the data and analysis and their extrapolation to
the predicted residual effects.

Significant residual effects identified in the Project-related effects assessment are carried forward to assess
the potential for cumulative interactions with the residual effects of other projects or human activities.

If a VEC or VSEC had a residual effect with the potential to interact with projects and activities outside
of the Nunavut Settlement Area (NSA), a transboundary assessment was included for that VEC/VSEC in
Volumes 4 to 6. The transboundary discussion includes identifying the potential jurisdictional
interaction, along with the rational for inclusion in the transboundary analyses.

6.2 PROJECT-RELATED RESIDUAL EFFECTS ON VECS AND VSECS

Tables 6.1-3, 6.1-4 and 6.1-5 list the VEC/VSECs evaluated in the assessment, the key indicators used
to evaluate potential effects against, the potential effects assessed, key mitigation and management
measures that TMAC uses with the existing Doris Project plus additional measures committed to for the
Madrid-Boston Project, those potential effects identified as residual effects and their significance
rating. Note that where no residual effect is identified, the potential effect is not significant by
default. It is anticipated that these commitments will be evaluated and revised during the permitting
process based on party input and agreements which may have been reached.
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Table 6.1-3. Summary of Atmospheric and Terrestrial Environment Residual Effects

Subject Area

VEC

Potential Effect(s)

Mitigation Measures Residual Effect(s)

Significance
Rating

Atmospheric
Environment

Ambient Air
Quality

Changes to ambient air
quality

A portion of the TIA will be subaqueous to help Changes to ambient air
reduce fugitive dust emissions quality

Stacks with sufficient height to help reduce ground
level air contaminates

Road and infrastructure optimization to reduce
transportation and haul distances

Employee training and instruction relating to
process control and air emissions

Waste recycling program to reduce incinerated
waste

Emission control systems used on equipment, where
applicable

Fuel efficient and low emission equipment use,
where applicable

Regular equipment servicing and preventative
maintenance

Dust suppressants applied to roads, stockpiles, TIA
and TMA where needed

Road speed limits

Contour stockpiles and install engineering dust
controls, where needed

Adaptive management through air quality monitoring
Stack testing and reporting, when applicable

Ongoing dust deposition and airborne particulate
monitoring and reporting

Not significant

Noise and
Vibration

Effect on Humans

Effect on Wildlife

Ensure equipment is fitted with appropriate Effect on Humans
mufflers and silencers

Use enclosures, berms, acoustic screening and Effect on Wildlife
shrouding where stationary sources requiring control

(noise reduction at the source) are identified

Ensure equipment is well maintained

House stationary high noise emitting sources in

buildings. This will target fixed milling, power

generation, processing, and material handling

(i.e. crushing) infrastructure

Not Significant

(see Terrestrial
Wildlife VECs)




Significance

Subject Area VEC Potential Effect(s) Mitigation Measures Residual Effect(s) Rating
Haul road designed to optimise the haulage route to
avoid receptors, where feasible, and to minimise
the distance travelled to reduce the overall noise
generation
Vegetation and Vegetation Loss of vegetation Minimize footprint of facilities Loss of vegetation Not significant

Special
Landscape
Features

Alteration of vegetation

Avoidance of sensitive areas and rare plants during

Project design

Minimize disturbance of vegetation, permafrost and

soils outside of Project footprints

Limit dust production - dust suppressants on roads

Speed limits to reduce dust generation
Vehicles restricted to site roads and quarry
footprints and ice roads

Minimize soil degradation (i.e., erosion) by
establishing and implementing erosion control

Progressive reclaim unused disturbed areas where

possible

Monitor water quality to meet discharge requirements

Adequate fill depths to ensure preservation of
permafrost

None Predicted

Special landscape
features

Loss of special landscape
features

Alteration of special
landscape features

Avoidance of rare of sensitive areas and rare plants

during Project design

Minimize disturbance of vegetation, permafrost and

soils outside of Project footprints

Limit dust production - dust suppressants on roads

Speed limits to reduce dust generation
Vehicles restricted to site roads and quarry
footprints and ice roads

Minimize soil degradation (i.e., erosion) by
establishing and implementing erosion control

Progressive reclamation of unused disturbed areas

where possible

Monitor water quality to meet discharge requirements

Adequate fill depths to ensure preservation of
permafrost

Loss of special
landscape features

None Predicted

Not significant




Subject Area

VEC Potential Effect(s)

Mitigation Measures Residual Effect(s)

Significance
Rating

Terrestrial
Wildlife and
Wildlife Habitat

Habitat loss
Disturbance
Disruption of Movement
Attraction to the Project
Direct Mortality
Increased Access and
Harvest
Changes in Environmental
Media Quality

Dolphin and Union
(Island) herd

Habitat loss
Disturbance

Employee awareness / environmental induction
program

Plan footprint to avoid sensitive wildlife areas
Minimize footprint of facilities

Limit dust production - dust suppressants on roads
Maintaining equipment to limit noise production
Surveys prior to blasts to limit disturbance if
caribou present

Speed limits to minimize the chance of collisions
with wildlife

TMAC has a no hunting policy for all personnel while
working on site

Identify locations of road embankment along AWR
that could be graded to facilitate crossing for
wildlife

Snow management on roads

Helicopters to avoid caribou by at least 300 m
vertically and 600 m horizontally where safe to do
SO

Fixed-wing aircraft to maintain a minimum of 610 m
elevation except when landing or taking off where
safe to do so

Not significant

Beverly/Ahiak Habitat loss

herd Disturbance
Disruption of Movement
Attraction to the Project

Direct Mortality
Increased Access and
Harvest
Changes in Environmental
Media Quality

Habitat loss
Disturbance

Employee awareness / environmental induction
program

Plan footprint to avoid sensitive wildlife areas
Minimize footprint of facilities

Limit dust production - dust suppressants on roads
Maintaining equipment to limit noise production
Surveys prior to blasts to limit disturbance if
caribou present

Speed limits to minimize the chance of collisions
with wildlife. TMAC has a no hunting policy for all
personnel while working on site

Identify locations of road embankment along AWR
that could be graded to facilitate crossing for
wildlife

Not significant




Subject Area

VEC Potential Effect(s)

Mitigation Measures Residual Effect(s)

Significance
Rating

Snow management on roads

Helicopters to avoid caribou by at least 300 m
vertically and 600 m horizontally where safe to do
so

Fixed-wing aircraft to maintain a minimum of 610 m
elevation except when landing or taking off where
safe to do so

Muskox Habitat loss
Disturbance
Disruption of Movement
Attraction to the Project
Direct Mortality
Increased Access and
Harvest
Changes in Environmental
Media Quality

Habitat loss
Disturbance

Employee awareness / environmental induction
program

Plan footprint to avoid sensitive wildlife areas
Minimize footprint of facilities

Limit dust production - dust suppressants on roads
Maintaining equipment to limit noise production
Surveys prior to blasts to limit disturbance if
muskox present

Speed limits to minimize the chance of collisions
with wildlife

TMAC has a no hunting policy for all personnel while
working on site

Identify locations of road embankment along AWR
that could be graded to facilitate crossing for
wildlife

Snow management on roads

Helicopters to avoid caribou by at least 300 m
vertically and 600 m horizontally where safe to do
so

Fixed-wing aircraft to maintain a minimum of 610 m
elevation except when landing or taking off where
safe to do so

Not significant

Habitat loss
Disturbance
Disruption of Movement
Attraction to the Project
Direct Mortality

Increased Access and
Harvest

Grizzly Bear

Habitat loss

Attraction to the
Project

Employee awareness / environmental induction
program

Plan footprint to avoid sensitive wildlife areas
Minimize footprint of facilities

Limit dust production - dust suppressants on roads
Maintaining equipment to limit noise production
Surveys prior to blasts to limit disturbance if bears

Not significant




Subject Area

VEC Potential Effect(s)

Mitigation Measures Residual Effect(s)

Significance
Rating

Changes in Environmental
Media Quality

present

Speed limits to minimize the chance of collisions
with wildlife

TMAC has a no hunting policy for all personnel while
working on site

Identify locations of road embankment along AWR
that could be graded to facilitate crossing for
wildlife

Snow management on roads

Helicopters to avoid caribou by at least 300 m
vertically and 600 m horizontally where safe to do
so

Fixed-wing aircraft to maintain a minimum of 610 m
elevation except when landing or taking off where
safe to do so

Waste management, camp hygiene along with
employee education will limit the attractiveness of
the Project for bears

Habitat loss
Disturbance
Disruption of Movement
Attraction to the Project
Direct Mortality
Increased Access and
Harvest
Changes in Environmental
Media Quality

Furbearers
(Wolverine)

Employee awareness / environmental induction Habitat loss
program Attraction to the
Plan footprint to avoid sensitive wildlife areas Project

Minimize footprint of facilities

Limit dust production - dust suppressants on roads
Maintaining equipment to limit noise production
Speed limits to minimize the chance of collisions
with wildlife

TMAC has a no hunting policy for all personnel while
working on site

Identify locations of road embankment along AWR
that could be graded to facilitate crossing for
wildlife

Snow management on roads

Helicopters to avoid caribou by at least 300 m
vertically and 600 m horizontally where safe to do
SO

Fixed-wing aircraft to maintain a minimum of 610 m

Not significant




Subject Area

VEC

Potential Effect(s)

Mitigation Measures

Residual Effect(s)

Significance
Rating

elevation except when landing or taking off where

safe to do so

Waste management, camp hygiene along with
employee education will limit the attractiveness of

the Project for furbearers

Raptors

Habitat loss
Disturbance
Attraction to the Project
Direct Mortality

Changes in Environmental
Media Quality

Employee awareness / environmental induction

program

Minimize footprint of facilities

Clearing and construction at sensitive locations for
ground-nesting raptors to occur outside of the
sensitive time periods (breeding period) or to be
accompanied by nest survey during sensitive periods
Avoidance of known nests or nesting areas, where

possible

Habitat loss
Disturbance

Not significant

Waterbirds

Habitat loss
Disturbance
Attraction to the Project
Direct Mortality
Increased Access and
Harvest
Changes in Environmental
Media Quality

Employee awareness / environmental induction

program

Minimize footprint of facilities

Conduct ground clearing outside of sensitive nesting
periods for waterbirds or conduct pre clearing
surveys for waterbirds if construction cannot be
scheduled outside of sensitive periods policies that
prohibit hunting on site, littering, and feeding

wildlife

Speed limits, giving wildlife the right of way, and

dust control on roads

Avoidance of areas of large concentrations of

foraging or moulting birds

Avoidance of known nests or nesting areas

Habitat loss
Disturbance

Not significant

Upland Birds

Habitat loss
Disturbance
Attraction to the Project
Direct Mortality
Increased Access and
Harvest
Changes in Environmental
Media Quality

Employee awareness / environmental induction

program

Minimize footprint of facilities

Conducting ground clearing outside of sensitive
nesting periods for upland birds or conduct pre
clearing surveys for upland breeding birds if
construction cannot be scheduled outside of

sensitive periods

Ensure that waste management facilities and

Habitat loss
Disturbance

Not significant




Significance

« Follow BMPs outlined in site management plans,
including the Hope Bay Project Aquatic Effects
Monitoring Plan (AEMP)

« Treat sewage and mine water as appropriate and

Treated Sewage Discharge
Dust Deposition

Subject Area VEC Potential Effect(s) Mitigation Measures Residual Effect(s) Rating
Project buildings are wildlife-proof
« Policies that prohibit hunting on site, littering, and
feeding wildlife
» Speed limits, giving wildlife the right of way, and
dust control on roads
» Avoidance of known nests or nesting areas
Table 6.1-4. Summary of Freshwater and Marine Environment Residual Effects
Significance
Subject Area VEC Potential Effect(s) Mitigation Measures Residual Effect(s) Rating
Surface Surface water Alteration of Streamflow at « Using existing infrastructure, and minimizing Alteration of Not significant
Hydrology quantity Doris Watershed footprint and contact water streamflow in Doris
Alteration of Streamflow at « Recycling and reusing contact water Watershed
Windy Watershed « Following permit conditions for water withdrawals Alteration of
Alteration of Streamflow at . Contact water storage facilities designed for high streamflow in Windy
Aimaokatalok Watershed flows Watershed
» Incorporation of climate change in design flows Alteration °,f
« Implementation of erosion control measures st'reamflow n
Aimaokatalok
« Adherence regulatory requirements for culvert Watershed
maintenance and in-water work
» Monitoring ponds and the TIA
» Using groundwater to reduce fresh water
consumption
Freshwater Surface water Site Preparation, « Use existing infrastructure for Doris Project and Site Preparation, Not Significant
Water Quality quality Construction, and minimize footprint of the Project infrastructure Construction, and
Decommissioning « Build on competent bedrock and use geochemically Decommissioning
Site and Mine Contact Water stable rock for roads, pads, and structures Site and Mine Contact
Water Use « Recycle site and mine water Water
Quarries and Borrow Pits ¢ Adhere to Federal and Territorial standards for Explosives
Explosives emissions, in-water works, explosives, and receiving
Fuels, Oils, and PAH water criteria




Significance

Subject Area VEC Potential Effect(s) Mitigation Measures Residual Effect(s) Rating

discharge to tundra or waterbodies as required by

regulations and permits

Implement sediment and erosion control measures

to reduce over-land water flow and direct water to

management structures

Store fuels and petroleum in secondary containment

systems with appropriate spill contingencies in place

Regular inspections of management structures and

adherence to site surveillance plans as directed by

Water Licences
Freshwater Sediment quality Site Preparation, Same as Freshwater Water Quality Site Preparation, Not Significant
Sediment Construction, and Construction, and
Quality Decommissioning Decommissioning

Site and Mine Contact Water Site and Mine Contact
Quarries and Borrow Pits Water
Explosives
Fuels, Oils, and PAH
Treated Sewage Discharge
Dust Deposition

Freshwater Fish habitat Habitat loss or alteration DFO’s Measures to Avoid Causing Harm to Fish and None predicted
Fish Fish Habitat

Restricted Activity Timing Windows

Management plans including Environmental
Protection Plan

Infrastructure sited to avoid fish-bearing habitat
where possible

Infrastructure design minimizes footprint and avoids
critical freshwater fish habitat

Designing crossing structures to maintain fish
passage at water crossings along all-weather roads
Limiting water withdrawal by recycling water,
limiting groundwater inflows, and returning
compliant effluent to waterbodies from which they
were withdrawn

Offsetting as deemed necessary and approved by
DFO




Subject Area

VEC

Potential Effect(s)

Mitigation Measures

Residual Effect(s)

Significance
Rating

Changes in freshwater water
quality and/or sediment
quality

See Freshwater Water Quality and Freshwater

Sediment Quality

None predicted

Fish community:
Arctic Grayling

Direct mortality and
population abundance

Changes in freshwater water
quality and/or sediment
quality

DFQO’s measures to avoid causing harm to fish and

fish habitat

Restricted Activity Timing Windows

Screening water intakes and discharge pipes to avoid
entrainment or impingement of fish

Noise and vibration thresholds for blasting activities

See Freshwater Water Quality and Freshwater

Sediment Quality

None predicted

None predicted

Fish community:
Lake Trout

Direct mortality and
population abundance

Changes in freshwater water
quality and/or sediment
quality

DFO’s measures to avoid causing harm to fish and

fish habitat

Restricted Activity Timing Windows

Screening water intakes and discharge pipes to avoid
entrainment or impingement of fish

Noise and vibration thresholds for blasting activities

See Freshwater Water Quality and Freshwater

Sediment Quality

None predicted

None predicted

Fish community:
Arctic Char
(freshwater life
history)

Direct mortality and
population abundance

Changes in freshwater water
quality and/or sediment
quality

DFO’s measures to avoid causing harm to fish and

fish habitat

Restricted Activity Timing Windows

Screening water intakes and discharge pipes to avoid
entrainment or impingement of fish

Noise and vibration thresholds for blasting activities
See Freshwater Water Quality and Freshwater

Sediment Quality

None predicted

None predicted

Fish community:

Cisco/ Whitefish

(freshwater life
histories)

Direct mortality and
population abundance

DFQO’s measures to avoid causing harm to fish and

fish habitat

Restricted Activity Timing Windows

Screening water intakes and discharge pipes to avoid
entrainment or impingement of fish

None predicted




Subject Area

VEC Potential Effect(s)

Mitigation Measures

Residual Effect(s)

Significance
Rating

Changes in freshwater water
quality and/or sediment

quality

Noise and vibration thresholds for blasting activities

See Freshwater Water Quality and Freshwater
Sediment Quality

None predicted

Marine Water
Quality

Shipping
Site Preparation,
Construction, and
Decommissioning

Site Contact Water
Fuels, Qils, and PAH
Discharge
Dust Deposition

Marine water
quality

Use existing infrastructure for Doris Project and
minimize footprint of Madrid-Boston Project
infrastructure

Build on competent bedrock and use geochemically
stable rock for roads, pads, and structures
Discharge TIA to Roberts Bay mainly during open-
water season where feasible

Discharge buoyant TIA and groundwater to Roberts
Bay

Adhere to Federal and Territorial standards for
emissions, in-water works, explosives, and receiving
water criteria

Follow BMPs outlined in site management plans
Implement sediment and erosion control measures
to reduce over-land water flow and direct water to
management structures

Use silt curtains as appropriate to reduce turbidity
from in-water works

Monitor marine environment through Metal Mining
Effluent Regulations and Environmental Effects
Monitoring therein

Follow mitigation, management, monitoring
procedures as outlined in Fisheries Authorizations
and permits

Store fuels and petroleum in secondary containment
systems with appropriate spill contingencies in place

Regular inspections of management structures

Shipping
Site Preparation,
Construction, and
Decommissioning

Site Contact Water
Discharge

Not Significant

Marine
Sediment
Quality

Marine sediment
quality

Shipping
Site Preparation,
Construction, and
Decommissioning

Site Contact Water

Same as Marine Water Quality

Shipping
Site Preparation,
Construction, and
Decommissioning

Not Significant




Significance

Subject Area VEC Potential Effect(s) Mitigation Measures Residual Effect(s) Rating
Fuels, Qils, and PAH
Discharge
Dust Deposition
Marine Fish Fish Habitat Habitat loss or alteration DFO’s measures to avoid causing harm to fish and None predicted

Changes to marine water
quality and marine sediment

fish habitat

Infrastructure design minimizes footprint area and
avoids critical marine fish habitat

Restricted Activity Timing Windows

Management plans including Environmental
Protection Plan

Offsetting as deemed necessary and approved by
DFO

Use of vibratory hammer during dock construction
Minimize vessel speeds in Roberts Bay

None predicted

quality See Marine Water Quality and Marine Sediment
Quality
Fish community: Direct mortality and DFQO’s measures to avoid causing harm to fish and None predicted
Arctic Char population abundance fish habitat
(anadromous life Blasting and noise thresholds and associated
history) monitoring

Changes to marine water
quality and marine sediment

quality

Use of turbidity curtains during in-water works
Site management plans including Environmental
Protection Plan

See Marine Water Quality and Marine Sediment
Quality

None predicted

Fish community:
Saffron Cod

Direct mortality and
population abundance

Change in marine water
quality and marine sediment

DFO’s measures to avoid causing harm to fish and
fish habitat

Blasting and noise thresholds and associated
monitoring

Use of turbidity curtains during in-water works

Site management plans including Environmental
Protection Plan

None predicted

See Marine Water Quality and Marine Sediment
Quality




Significance

Subject Area VEC Potential Effect(s) Mitigation Measures Residual Effect(s) Rating
quality

Marine Ringed seal Habitat loss Infrastructure design minimized footprint in marine None predicted

Wildlife habitat and avoided marine mammal haul-outs

Disturbance

Direct mortality

Open-water season shipping only (no winter
shipping)

Marine Mammal Observer Program in 200 m safety
zone

Stop pile driving if marine mammals inside safety
zone

Use of vibratory pile driving instead of impact pile
driving where possible

Acoustic monitoring of pile driving activity
Establish underwater noise thresholds for piling

activities with additional measures triggered if
thresholds exceeded

Establish Soft Start Procedures for pile driving

Speed limit on the Roberts Bay facility in case ringed

seals haul out

Wastes managed to avoid introduction to marine
environment

BMPs to manage fuels, hazardous materials, and
respond to spills

None predicted

None predicted

Marine birds Habitat loss

Disturbance

Direct mortality

Infrastructure design minimized footprint in marine
habitat

Vessels will avoid the large marine bird colony on
Prince Leopold Island by 25 km, vessel safety
permitting

Vessels will avoid known bird colonies by at least
500 m, vessel safety permitting

Vessels will monitor for large groups of marine birds
and avoid, vessel safety permitting

Ships will avoid the large marine bird colony on
Prince Leopold Island by 25 km, vessel safety
permitting

Ships will avoid other marine bird colonies by 500 m

None predicted

None predicted

None predicted




Subject Area

VEC Potential Effect(s)

Mitigation Measures Residual Effect(s)

Significance
Rating

Airstrips monitored prior to take-off and landings
Speed limit will be set on Project roads
Wildlife given the right-of-way on all roads

Best management practices will be used to manage
fuels, hazardous materials to prevent spills, and to
contain and clean up any spills that may occur in the
marine environment

Table 6.1-5. Summary of Human Environment Residual Effects

Subject Area

VEC Potential Effect(s)

Mitigation Measures Residual Effect(s)

Significance
Rating

Archaeology

Archaeological loss of recorded
sites archaeological sites

loss of unrecorded
archaeological sites

Loss of cultural information
content of sites

Detailed recording of surface site content Effect on recorded
Consideration of avoidance during project design archaeological sites
Consideration of protection strategies

Periodic monitoring of specific sites

Orientation of field personnel

Implementation of operational procedures

Thorough surveys before disturbance Effect on unrecorded

Research of TK and other data bases of past cultural ~ archaeological sites
information

Surveillance during short term disturbance activities
in high archaeological potential areas

Orientation of field personnel

Implementation of operational procedures

Research of TK and other data bases of past cultural Effect on cultural
information information content of
Orientation of field personnel sites

Careful recovery of cultural information from sites
that cannot be avoided

Preservation of collected data in museum

Not Significant

Not Significant

Not Significant

Socio-
economics

Economic Changes to economic
Development growth

Monetary contributions to Inuit associations as None predicted
defined by the new Framework Agreement and IIBA
with the KIA

Not Significant




Subject Area

VEC

Potential Effect(s)

Mitigation Measures

Residual Effect(s)

Significance
Rating

Business
Opportunities

Changes to local business
growth

IIBA with provisions for promotion of Inuit content in
procurement, including requirement to engage
Kitikmeot Qualified Businesses and establishment,
under certain conditions, of a Business Development
Fund

TMAC Liaison to help maximize Kitikmeot Qualified
Business procurement by identifying businesses
interested in procurement opportunities

Provide assistance, feedback, information and lead
time to contractors from the Kitikmeot communities
on bids and bidding policies

Require and monitor local content plans on major bids
Provide annual business opportunities forecast

Promote awareness of procurement opportunities
within the Kitikmeot region

None predicted

Not Significant

Employment

Changes to employment
opportunities and income
Changes to labour force
capacity
Competition for local labour

IIBA with provisions for annual Inuit employment
targets, first opportunity to resident Kitikmeot Inuit
for employment, followed by non-resident Inuit
build cultural awareness and enforce harassment
policies

promote awareness of employment opportunities
within Kitikmeot communities

develop and implement a Human Resource Strategy
develop and implement a Workforce Transition Plan
for Closure

Changes to
employment
opportunities and
income

Competition for local
labour

Not Significant

Education and
Training

Changes to the demand for
education and training
programs
Changes in perceptions of
education and employment

IIBA with provisions for annual and long-term Inuit
training targets, and establishment and
administration of a Training and Education Fund
collaborate with the KIA, government and training
organizations

development of a Human Resource Strategy that
addresses training and education

Career Development Plans for Inuit employees
Community Information and Career Awareness
Sessions in the Kitikmeot

None predicted




Significance

Subject Area VEC Potential Effect(s) Mitigation Measures Residual Effect(s) Rating
Migration, In-migration to the « Multiple points of hire and transportation for Inuit None predicted -
Housing, and Kitikmeot Region employees, who are residents of Kitikmeot
Infrastructure and  Changes to the demand for communities, to and from the point of hire and the
Services housing Project site
Changes to the demand for * Ongoing engagement with communities as defined
local services by the Community Involvement Plan
Community Health  Changes to family stability < [IBA with provisions for Employee and Family Changes to family Not significant
and Well-being Changes to family spending Assistance Program (EFAP); serving country foods on stability
Changes to food security §ite; maintaining a drug and alcphol policy which Changes to family
and cost of living includes “zero tolerance”; providing on-site access spending
to communications facilities to allow communication
between Inuit employees and their spouses and
families; and providing country food kitchens and
cultural activities at the Project as determined by
the Implementation Committee
« TMAC Liaison to identify employee counselling needs
as appropriate; develop on-going consultation with
Inuit employees to identify their needs, issues and
concerns; and assist in identifying and developing
wellness initiatives
Land Use Commercial Land Change in access to land « Plan footprint to avoid sensitive wildlife areas None predicted

and Resource Use and resources
Change in harvesting
success/ harvesting practice
Change in experience of
nature

Minimize footprint of facilities

Speed limits which will minimize the chance of
collisions with wildlife.

TMAC has a no hunting policy for all personnel while

working on site.

Confine the areas where noise-generating activities

occur to avoid disturbance where possible

Construct roads without continuous berms to allow

for the easy passage of people and wildlife
Implementation of the IIBA with the KIA, which

includes, amongst other provisions, access to Project

facilities and roads
Allowing land users to safely cross Project areas

Establishment of an Inuit Environmental Advisory
Committee

Implementation of a Community Involvement Plan




Significance

Subject Area VEC Potential Effect(s) Mitigation Measures Residual Effect(s) Rating
that includes mechanisms for engagement with
community members.
Traditional Change in access to land « Plan footprint to avoid sensitive wildlife areas Change in harvesting  Not significant
Activities and and resources « Minimize footprint of facilities practice
Knowledge Change in harvesting « TMAC has a no hunting policy for all personnel while

success/ harvesting practice

Change in experience of
nature

working on site.

Confine the areas where noise-generating activities
occur where possible.

Construct roads without continuous berms to allow
for the easy passage of people and wildlife
Implementation of the IIBA with the KIA, which
includes, amongst other provision, access to Project
facilities and roads

Allowing land users to safely cross Project areas
Establishment of an Inuit Environmental Advisory
Committee

Implementation of a Community Involvement Plan
that includes mechanisms for engagement with
community members.




7. Cumulative and Transboundary Effects

7.1 METHODOLOGY OVERVIEW FOR CUMULATIVE EFFECTS ASSESSMENT

The potential for cumulative effects arises when the potential residual effects of the the Project affect
(i.e., overlap and interact with) the same VEC or VSEC that is affected by the residual effects of other
past, existing or reasonably foreseeable projects or activities.

Similar to the Project-related effects assessment methodology described in Section 6.1, the Cumulative
Effects Assessment (CEA) is comprised of the following activities and generally follows the methodology
as described in the Cumulative Effects Assessment Practitioners' Guide (Hegmann et al. 1999):

1. lIdentify the potential for Madrid-Boston Project-related residual effects to interact with
residual effects from the Existing and Approved Projects within the Hope Bay Greenstone Belt
(i.e., the Doris Project, the Hope Bay Regional Exploration Project, the Madrid Advanced
Exploration Program, and the Boston Advanced Exploration Project) and other human activities
and projects within specified assessment boundaries. Key potential residual effects associated
with past, existing, and reasonably foreseeable future projects were identified using publicly
available information or, where data was unavailable, professional judgment was used (based
on previous experience in similar geographical locations) to approximate expected
environmental conditions.

2. lIdentify and predict potential cumulative effects that may occur and implementing additional
mitigation measures to minimize the potential for cumulative effects.

3. Identify cumulative residual effects after the implementation of mitigation measures.

4. Determine the significance of any cumulative residual effects. A key task in the CEA is to
understand the contribution of the Madrid-Boston Project to the overall cumulative effect on
the VEC/VSEC - specifically, the amount of the cumulative residual effect can be apportioned
to the Madrid-Boston Project as compared to the Doris Project, the Existing and Approved
Exploration Projects within the Hope Bay Greenstone Belt, and other projects and activities.

The following periods were identified and evaluated as part of the CEA:

o Past: These are historical, closed projects and activities occurring within the outer
geographical limit of possible interaction with the Madrid-Boston Project. The year 2001 was
selected as the past temporal boundary for analysis, representing a time when rigorous
baseline studies first occurred in the CEA study areas. Baseline studies captured the effects of
past activities.

o Existing: These are projects and activities undergoing construction or operating concurrently
with the Madrid-Boston Project and occurring within the outer geographical limit of possible
interaction with the Project.

o Reasonably Foreseeable Future: These are projects formally accepted into a regulatory
approvals process and that occur within the outer geographical limit of possible interaction
with the Madrid-Boston Project.

TMAC RESOURCES INC. 7-1



FINAL ENVIRONMENTAL IMPACT STATEMENT

The boundaries are VEC/VSEC specific and based on the predicted length of time it would take for the
VEC/VSEC to recover to baseline conditions, if possible. The CEA of each VEC/VSEC in Volumes 4 to 7
specifies the temporal boundaries applied.

Cumulative residual effects for the future case with the Project are described using the same criteria
applied in the Project-related effects assessment methodology (Section 6.1.3): direction, magnitude,
equity (socio-economic), duration, frequency, geographic extent, reversibility, probability of
occurrence, and confidence in the analyses and conclusions. Using the same approach as the Project-
related effect assessment, the cumulative residual effect is characterized as either significant or not
significant. The evaluation of significance will be completed by comparing cumulative effects against
thresholds, standards, trends or objectives relevant to the VEC/VSEC and as defined in each of their
respective assessment sections.

7.2 METHODOLOGY OVERVIEW FOR TRANSBOUNDARY EFFECTS ASSESSMENT

The EIS Guidelines (NIRB) define transboundary effects as those effects linked directly to the activities of
the Project inside the NSA, which occur across provincial, territorial, international boundaries or may
occur outside of the NSA (NIRB 2012a). Although Madrid-Boston and the Hope Bay Project is located
entirely within the NSA, transboundary effects can occur when animals move across jurisdictional
boundaries or when project activities themselves, or their zone of influence, cross-jurisdictional
boundaries.

Transboundary effects for Madrid-Boston and the Hope Bay Project consider all VECs and VSECs
identified for the Project-related effects assessment, with specific consideration given to the potential
for transboundary impacts associated with marine shipping on marine mammals, migratory birds and
seabirds, and their habitat, as well as the large migration range of land mammals such as caribou.
Any residual effects that have the potential to occur outside of the NSA were also considered and
included in the evaluation of transboundary impacts, if relevant.

The following systematic process was used to determine which VECs and VSECs would be included in
the transboundary effects assessment:

o lIdentify any potential residual adverse effects of Madrid-Boston and the Hope Bay Project on a
VEC/VSEC, after mitigation measures are applied, that may result in transboundary effects.

o Determine whether the residual effects of Madrid-Boston and the Hope Bay Project may
operate cumulatively in a transboundary context with the environmental effects of projects or
activities located in other jurisdictions. Assess whether the Project will interact cumulatively
in a meaningful way (i.e., is “likely” to heighten effects).

o Describe mitigation measures, where feasible, that may be applied where measurable effects
are described

If a VEC or VSEC had a residual effect with the potential to interact with projects and activities outside
of the NSA, a transboundary assessment section was included for that VEC/VSEC in Volumes 4 to 6.
The transboundary discussion includes identifying the potential jurisdictional interaction, along with
the rational for inclusion in the transboundary analyses.
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7.3 ATMOSPHERIC ENVIRONMENT

7.3.1 Climate and Meteorology

The Project’s effect on climate and meteorology will be through contribution to global GHG emissions.
The assessment (Volume 4) compares estimated peak Project GHG emissions to territorial, national,
and international GHG emissions and is thus cumulative in nature. As such, no additional cumulative
effects assessment is required.

GHGs emitted by the Project will contribute to global GHG levels, which in turn, will influenceglobal
climate change trends.

7.3.2 Air Quality

Cumulative

The assessment considered present and foreseeable projects that may interact in terms of impacts on
ambient air quality. Past projects were not considered as past projects are assumed to not emit air
contaminants.

All residual Hope Bay Project ambient air quality exceedances are anticipated to be confined to the air
quality LSAs with contaminants approaching baseline values within the air quality RSA. Contaminants
will continue to approach baseline values with distance away from the Hope Bay Project as
contaminants become more and more diluted due to atmospheric mixing. All present or future regional
projects are outside of the air quality LSA and RSA. Therefore, it is expected that air contaminants
from the Hope Bay Project will have diluted to baseline levels well before interacting with another
project and will not have a measurable cumulative ambient air quality effect.

Based on the types of present and foreseeable future projects identified and their distances away from
the Hope Bay Project, none of the other projects are expected to emit enough air contaminants to
have measurable cumulative ambient air quality effects with the Hope Bay Project. Therefore, there
are no anticipated potential cumulative effects on ambient air quality.

Transboundary

All residual Hope Bay Project ambient air quality exceedances are anticipated to be confined to the air
quality LSAs with air contaminants approaching baseline values within the air quality RSA.
Contaminants will continue to approach baseline values with distance away from the Hope Bay Project
as the contaminants become more and more diluted due to atmospheric mixing. The closest territorial
boundary is far outside the air quality LSAs and RSA. Therefore, it is expected that air contaminants
from the Hope Bay Project will have attenuated to baseline levels well before interacting with the
closest boundary.

Shipping vessels and aircraft that travel to and from the Project generate air contaminant emissions
along their travel path, including inside and outside of the NSA, depending on travel route. Air
contaminant emissions from shipping and aircraft are predicted to not cause any exceedances within
the LSA. It is therefore expected that emissions from moving shipping vessels and aircraft outside of
the LSA will also not cause any ambient air quality exceedances and air contaminants will attenuate to
baseline levels relatively close to emission points. Therefore, there are no anticipated transboundary
effects on ambient air quality.
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7.4  TERRESTRIAL ENVIRONMENT

The Project effects assessment for terrestrial vegetation and wildlife effects assessment evaluated
potential effects of the Project on vegetation and wildlife VECs and identified residual effects for some
VECs. These residual effects were carried forward to a cumulative effects assessment. Potential effects
from past, present and likely future industrial projects were identified within a cumulative effects
assessment boundary, which was the RSA for most VECs and larger areas for VECs with large home
ranges. The cumulative effects assessment area for caribou included other industrial projects and a
cumulative effects assessment was carried out for this VEC.

7.4.1 Caribou

The effects assessment for caribou used information from Traditional Knowledge, Elders and landusers
who attended three caribou workshops for the Project, the results from monitoring of the Doris
Project, a review of other monitoring reports and the scientific literature. After the application of
mitigation and management measures, three residual effects were identified and carried forward into
the cumulative effects assessment for caribou: habitat loss and disturbance and disruption of
movement. Past, present, and likely future industrial projects were identified in the seasonal ranges
where the herds interact with the Project; Island caribou (Dolphin and Union) and mainland caribou
Beverly and Ahiak and in the annual herd range. Elders and landusers in the caribou workshops
reviewed the mitigation and monitoring plans and proposed additional mitigation. With that mitigation,
Elders and landusers agreed that the mitigation would protect caribou, that the Project is unlikely to
affect caribou, and that the risk to caribou herds was acceptable. Overall, the potential effects of the
Project on these caribou herds was concluded to be Not Significant.

7.4.1.1 Habitat Loss

The cumulative residual effect of habitat loss for both the Dolphin and Union and Beverly/Ahiak
caribou herds was concluded to be Not Significant. Overall, habitat loss represents approximately 0.02%
of the good quality habitat available to these herds in their seasonal ranges. The magnitude of the
effect is considered to be negligible for both the Dolphin and Union and Beverly/Ahiak caribou herds.
The proportions of the seasonal and annual herd ranges that will be impacted are small, and unlikely to
result in measurable herd-level population changes. The effect will endure beyond the life of the
Project because even with reclamation activities the footprint areas will not return to baseline habitat
conditions. The habitat loss will largely occur during construction and be localized and contained close
to the Project footprint.

7.4.1.2 Disturbance

The cumulative residual effects of disturbance due to noise and dust for both the Dolphin and Union and
Beverly/Ahiak herds was concluded to be Not Significant. Potential effects due to disturbance were
evaluated for a likely zone of influence identified from monitoring studies and the scientific literature
and two additional zones of influence proposed by the Government of Nunavut. Mitigation includes
management of quarry blasting, helicopters, fixed wing aircraft and vehicles. The magnitude of the
effects was considered low because the zone of influence area of all projects combined occupies 0.4 to
1.2% of the seasonal range and approximately 0.4% of the annual herd range of these herds. The effects
of noise disturbance begins with construction and ends with closure of each Project.

7.4.1.3 Distruption of Movement

The residual effect of disruption of movement due to the 53 km Boston all weather road was concluded
to be Not Significant. Potential effects due to disruption of movement were evaluated by comparison
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to other projects, input from Elders and landusers, and scientific studies. The magnitude of the effect
was considered negligible because the mitigation to build the road with a low height and crossing
structures as well as relatively low traffic and vehicles giving caribou the right of way. The effects of
disruption of movement begins with construction and ends with closure of the Project.

7.5 FRESHWATER ENVIRONMENT

The Project effects assessment for the freshwater environment evaluated potential effects of the
Project on freshwater VECs and identified residual effects for the surface hydrology, water quality, and
sediment quality VECs.

All residual effects were assessed as low or moderate in magnitude and the geographical extent of
effects was limited to within the freshwater LSA; therefore, the freshwater residual effects will not
interact with past, present and likely future industrial projects and will not occur outside of the NSA.
There are no anticipated cumulative or transboundary effects to the freshwater environment resulting
from the Project.

7.6 MARINE ENVIRONMENT

The Project effects assessment for the marine environment evaluated potential effects of the Project
on marine VECs and identified residual effects for the water and sediment quality VECs.

All residual effects were assessed as low to moderate in magnitude and the geographical extence of
effects was limited to within the marine LSA (Roberts Bay); therefore, the marine residual effects will
not interact with past, present and likely future industrial projects and will not occur outside of the
NSA. There are no anticipated cumulative or transboundary effects to the marine environment resulting
from the Project.

7.7 HUMAN ENVIRONMENT

Considering the socio-economic, cultural heritage, and health management and mitigation measures
described in the respective sections of the EIS, eight residual effects are identified, including effects
on the VSECs Archaeological Sites, Employment, Community Health and Well-being, and Traditional
Activities and Knowledge. These residual effects have been characterized and determined to be Not
Significant. The residual effects are also considered in terms of how they may contribute to cumulative
or transboundary impacts, as described below.

7.7.1 Archaeological Sites

Cumulative Effects

The assessment considered past, present and foreseeable mining and exploration projects that may
interact in terms of archaeological site assemblages, including: Jericho mine (currently in care and
maintenance), Back River mine (estimated start date 2019), and the Bathurst Inlet Port and Road,
Hackett River mine, and Izok Corridor mine (all in pre-application stage).

The residual effects of the Project (Madrid-Boston Project and the Approved Projects) on
archaeological sites have the potential to cumulatively interact in terms of reducing the number of
sites in the broader region. While the Project may affect approximately 2.6% of the recorded sites in
the Kitikmeot region, the cumulative effect of the identified projects on the recorded archaeological
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resource in the Kitikmeot region amounts to the potential loss of approximately 12% of the recorded
sites.

It is important to consider that Project development involves a process of adjusting the locations of
specific components and a concerted effort to avoid archaeological sites. Therefore, the number of
sites actually affected is expected to be substantially lower than the number of potentially affected
sites that are identified. It is standard practice on development projects in Nunavut to consider
avoidance as the first measure for mitigation of potential effects on archaeological sites. In doing so,
all projects will act collectively to reduce the overall adverse effects.

It is also standard practice to have an archaeologist carefully record and gather cultural information
from sites that cannot be avoided. In this manner, although some sites may be lost, the cultural values
are preserved. As such, the potential loss of sites is not a total loss assuming that the cultural
information within these sites is preserved. Finally, there are undoubtedly numerous unrecorded
archaeological sites throughout the Kitikmeot region; therefore the percentage of total archaeological
resources that may be affected is in reality expected to be considerably less.

Considering the above points, no residual cumulative effects on Archaeological Sites are identified.

Transboundary Effects

No potential transboundary effects are identified. The Inuit who lived in the Kitikmeot region did not
venture a significant distance south of the current Kitikmeot boundaries (i.e., the Nunavut border).
Furthermore, the site inventories are held separately by each Territory and, therefore, the overall
effects are restricted to that Territory. Consequently, there are no transboundary effects.

7.7.2 Employment

Cumulative Effects

Cumulative effects for the Employment VSEC considered potential residual adverse effects associated
with labour competition, and the loss of employment and income at mine closure. There may be
cumulative effect of loss of employment and income if closure dates of major industrial projects
coincide. In addition, Project-related competition for labour may interact with labour competition
induced by other industrial activities competing for local labour.

At present, no present or future projects have coinciding closure dates with that of the Project.
However, given a high level of uncertainty about project schedules, it is possible that one or more of
the reasonably foreseeable projects have closure dates around the time of closure of the Project, and
in which case there may be a cumulative interaction. A potential residual adverse cumulative effect is
conservatively predicted in regard to the change in employment opportunities and income at closure.
The residual cumulative effect is expected to be limited to the RSA and moderate in magnitude,
although the magnitude will depend on the occurrence of coinciding closure dates. The probability is
rated as unlikely as currently no other present or reasonably foreseeable projects or developments
have coinciding closure dates with those of the Madrid-Boston Project. Confidence is medium and the
residual effect is determined to be Not Significant.

The Hope Bay Project has the potential to result in an adverse cumulative residual effect on
competition for local labour a result of its demand for labour, and the demand of other projects and
developments in the Kitikmeot region. This effect is expected as a result of direct, indirect and
induced employment opportunities throughout the Construction and Operation phases of the Project.
The potential projects that may cumulative increase competition for labour include, in particular, the
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Back River Project which will require many of the same skillsets and draw from the same communities
within the Kitikmeot Region. There is a moderate probability that the cumulative effect will occur.
Overall, the cumulative effect of competition for local labour is determined to be Not Significant.

Transboundary Effects

The negative effect of changes to employment opportunities and income at mine closure is expected to
be primarily limited to the Kitikmeot region. Workers from other areas of Canada are expected to come
from a diversity of areas including larger population centres where there are more work opportunities.
In addition, fly-in/fly-out mine workers are typically experienced with and expect to transition to work
on other projects based on the opportunities available in the industry across Canada. A potential residual
adverse transboundary effect of the Project (Madrid-Boston and the Hope Bay Project) on employment is
not predicted.

The adverse residual effect of increased competition for local labour due is predicted to be limited to
the Kitikmeot region. This effect is not expected to reach into Yellowknife as a relatively modest
number of workers are expected to come from that community. A potential residual adverse
transboundary effect of is not predicted.

7.7.3 Community Health and Well-being

Cumulative Effects

Potential cumulative effects on Community Health and Well-being are identified in relation to changes
in family stability (due to the worker rotation schedule and social stressors this can have on a family)
and family spending (including potential for unproductive spending associated with increased income).

An adverse cumulative effect on family stability may occur because other mine developments in the
region operate using a similar model and the timing of the Hope Bay Project may coincide with
activities of other projects and developments that are also employ workers from the Kitikmeot region.
Project potentially having cumulative interactions include the operating diamond mines in the
Northwest Territories and the planned Back River Project, each of which also operate on a fly-in/fly-
out rotation schedule. Although interactions will depend on the overlap of project schedules, ‘changes
to family stability’ is conservatively predicted to result in an adverse residual cumulative. This effect is
both positive and negative in direction, and reversible, and may affect a number of additional
households throughout the RSA. Further, the effect is only applicable for families who receive the
corresponding benefits of employment from the projects considered. The significance of the residual
adverse cumulative effect is Not Significant.

A number of positive impacts are associated with employment and the income it provides, including
productive spending in the areas of education, housing, and consumer goods and services. However,
there is also potential for an increase in unproductive spending among some workers and their family
members, including increases in gambling and alcohol and drug use. Additional employment and
income in the RSA communities can exacerbate these adverse effects. The potential projects that can
cumulatively interact with Madrid-Boston and the Hope Bay Project include, in particular, CHARS and
the Back River Project. A residual cumulative effect on family spending is predicted and will be both
positive and adverse in direction, with adverse aspects dependent on individual choices and
behaviours. The negative effect is considered to be low magnitude because, despite additional projects
bringing additional employment and income to the Kitikmeot communities, negative spending choices
are still expected to affect a relatively small number of households. The adverse cumulative effect
‘changes to family spending’ is determined to be Not Significant.
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Transboundary Effects

A residual adverse effect of changes to family stability is predicted for the Hope Bay Project, primarily
due to the fly-in/fly-out worker rotation schedule and the social stressors that this can add to the
family. A residual adverse effect of changes to family spending results in both positive and negative
outcomes, and is highly dependent on the spending choices made by individuals and the success of
mitigation. Both of these effects are expected to be primarily limited to the Kitikmeot communities
because of the focus on hiring in the region and the existing socio-economic conditions and challenges;
transboundary effects are not predicted.

7.7.4 Traditional Activities and Knowledge

Cumulative Effects

There is potential for a cumulative interaction between the residual effect of the Madrid-Boston
Project to change in harvesting success/harvesting practice for fishing, with other projects and
developments. Following the implementation of monitoring and mitigation measures, avoidance of
fishing at Aimaokatalok and Roberts Lake is determined to be a negative residual cumulative effect.
The magnitude of the cumulative effect is considered to be low, as it pertains to a change at two
fishing areas used opportunistically, and within close proximity of other frequented harvesting areas,
and there is no change to the diversity of fish species available with the land use RSA for harvesters.
Avoidance of fishing at Aimaokatalok and Roberts Lake is likely to be continuous, and the duration of
the effect is considered to be medium, throughout the life of the projects. In consideration of the low
magnitude rating and limited geographic extent (LSA), within range of other frequented fishing areas,
the cumulative residual effect is determined to be Not Significant.

Transboundary Effects

A potential transboundary effect on traditional land use is identified in regard to hunting caribou,
specifically in regard to harvesting success/harvesting practice. Assessment of the Caribou VEC
(Terrestrial Environment) concluded that cumulative effects to caribou, due to a change in the
abundance or distribution of wildlife, are Not Significant. No transboundary effects were predicted.
As no transboundary effects for caribou population or distribution are expected, it is unlikely that
harvesters outside the Kitikmeot region will experience a change in harvesting activities. Thus, no
transboundary effect on Traditional Activity and Knowledge is predicted.
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8. Accidents and Malfunctions

Accidents and malfunctions may occur during any phase of the Madrid-Boston Project. The primary
environmental concern resulting from accidents and malfunctions is the possibility for spills, release of
chemicals, reagents, petroleum products or process materials onto the land or water (freshwater and
marine). Fire presents another risk resulting from vehicle accidents, damage to electrical systems or
accidental explosions. Lastly, explosives are kept onsite and have the potential for an accidental blast.

Management of risks and contingency planning are integral to TMAC's approach. A comprehensive
evaluation of the potential risks is essential in order to meet regulations, as well as TMAC's health,
safety, and environmental objectives. While there exists the possibility of accidents and malfunctions,
TMAC's objective is to minimize the likelihood of such incidents and the associated consequences that
might affect people and the environment.

Management systems that incorporate effective adaptive management practices are designed to
mitigate risks and limit consequences. These strategies include personnel training, education, regular
inspections, monitoring and maintenance of equipment, and learning from incidents to improve
performance. An outline of the environmental and safety management systems for the Hope Bay
Project is presented in Volume 8.

The approach for an assessment of accidents and malfunctions involves:

o defining the risk assessment and potential residual effects methodologies;

o identification of accidents and malfunctions;

o assessment of the risk;

o assessment of potential environmental effects’;

o implementation of additional controls, if required; and

o monitoring and reporting.
Risk combines the concepts of likelihood (the expected frequency), and the consequences (the
expected severity) of a failure mode. For the Project, risk will be evaluated after the application of

controls and preventative measures. Likelihood is the chance that an accident or and malfunction will
occur. Likelihood categories range from almost certain to rare (Table 8-1).

Table 8-1. Criteria for Likelihood of Accidents and Malfunctions

Likelihood Frequency

Almost certain High frequency of occurrence - occurs more than once per year
Likely Event does occur, has a history, occurs once every 1 to 10 years
Possible Occurs once every 10 to 100 years

Unlikely Occurs once every 100 to 1,000 years

Rare Occurs once in greater than 1,000 years

' For very low and low risk accidents and malfunctions there will be no assessment of potential environmental effects.
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Consequence is the degree of severity of an accident or malfunction. Consequence categories range
from critical to insignificant (Table 8-2).

Table 8-2. Criteria for Consequence of Accidents and Malfunctions

Consequence Criteria

Critical Major uncontrolled event or inefficiency with uncertain remediation:
 very serious environmental impacts with impairment on ecosystems; and
» long-term widespread effects on environment.
Major Event or inefficiency that can be addressed but with great effort:
» serious environmental impacts with impairment of ecosystems;
« relatively widespread, long-term effects; and
» regulatory approval withdrawn for a few months.
Moderate Event or inefficiency that might need physical attention and certainly engineering review:
« some impairment on ecosystem function;
» potential for displacement of species;
» moderate short-term widespread effects; and
« regulatory orders with considerable cost implications.
Minor Incident or inefficiency that might require engineering review and is easily and predictably
remediated:
« minor effects on biological or physical environment;
» minor short-term damage to small areas; and
« minimal local community concern with no lasting damage to relations.

Insignificant Minor incident or inefficiency of little or no consequence:
» no lasting impacts to environment;
» negligible interactions or very low effects on biological or physical environment;
« limited effect to minimal area impacted; and
e no community concerns.

Risk Matrix

Risk level is derived from the associations of likelihood and consequence. Using a procedure known as
“binning”, each combination of likelihood and consequence assigns risk management categories within
a risk matrix. The risk category is based on ordering of the 25 possible combinations of likelihood and
consequence into five risk management categories: very low, low, moderate, high, and extreme
(Table 8-3). The greater the likelihood and/or consequence, the higher the risk category.

Table 8-3. Risk Matrix

. Likelihood
Environmental
Consequence Rare Unlikely Possible Likely Almost Certain
Critical Moderate Moderate High
Major Low Moderate Moderate High
Moderate Low Moderate Moderate Moderate High
Minor Very Low Low Moderate Moderate Moderate
Insignificant Very Low Very Low Low Low Moderate

Potential accidents and malfunctions considered in this assessment are identified in Table 8-4.
Accidents and malfunctions have been categorized by life of mine (LOM) phases (Construction,
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Operation, Reclamation and Closure, and Post-Closure) and by location (Roberts Bay, Doris, Madrid
North, Madrid South, Boston, all weather road [AWR], winter ice road [WIR], and Boston Airstrip).

Table 8-4. Summary of Risk Assessments of Accidents and Malfunctions

and hazardous materials

Project Environmental Risk
Accidents and Malfunctions Location* Phase? Likelihood Consequence Rating
Failure of cyanide D (0] Unlikely Insignificant Very Low
destruction process
Ground support failure in MN, MS, B 0 Rare Insignificant Very Low
underground mine
Underground equipment fire MN, MS, B 0 Rare Insignificant Very Low
Underground mine flooding MN, MS, B 0 Unlikely Insignificant Very Low
Waste rock dump and ore MN, MS, B (0] Unlikely Insignificant Very Low
stockpile instability
Winter ice road collapse WIR C Unlikely Insignificant Very Low
over water crossing
Primary power outage RB, MN, MS, B, BA C, 0, RC Unlikely Insignificant Very Low
Aircraft incidents D, BA C, 0, RC Unlikely Minor Low
Failure of waste water D, B C, 0, RC Unlikely Minor Low
treatment plant
Freight loss during ship-to- RB C, 0, RC Unlikely Minor Low
shore transfer
Contact Water Pond failure D, MN, MS, B C, 0, RC Unlikely Minor Low
Surface fire RB, D, MN, MS, B, C, 0, RC Unlikely Minor Low

BA

Vehicle incidents D, MN, MS, B, BA C, 0, RC Possible Insignificant Low
Fuel spill during ship-to- RB C, 0, RC Unlikely Major
shore transfer
All-weather road AWR C, 0, RC Unlikely Moderate
embankment failure and/or
collapse of a water crossing
Explosives accidents D, MN, MS, B C, 0, RC Unlikely Moderate
Pipeline leak or rupture D, MN, MS, B (0] Possible Moderate
Terrestrial/Freshwater spill D, MN, MS, B, AWR, C,O,RC Possible Moderate
of fuels, other hydrocarbons, WIR, BA

! Roberts Bay (RB), Doris North (D), Madrid North (MN), Madrid South (MS), Boston (B), all weather road (AWR), winter
ice road (WIR), and Boston Airstrip (BA)

2 Construction (C), Operation (O), Reclamation and Closure (RC), and Post-closure (PC)

Of the 18 potential accidents and malfunctions identified, risk analysis indicated that seven are very
low environmental risk and six are low environmental risk. Five potential accidents and malfunctions
are of moderate risk to the environment. No environmentally-related potential accidents and
malfunctions were considered high or extreme risk. Table 8-4 summarizes the results of the risk
analysis for all accidents and malfunctions evaluated. Regardless of the level of risk associated with an
accident and malfunction, the Emergency Response Plan is applicable to all accidents and malfunctions

(Volume 8)(TMAC 2014).
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FINAL ENVIRONMENTAL IMPACT STATEMENT

For Project components and activities that have the potential for similar accidents and malfunctions as
the existing Doris Project, the determination of significance for VECs from the Doris Project Final EIS are
referenced. The nature of these accidents and malfunctions has not materially changed for the Project.
For VECs considered for the Madrid-Boston assessment, the residual effects of accidents and malfunctions
are characterized using the criteria in Table 8-5 and the significance of these residual effects is
determined as defined in Section 6.1.6.

The significance determination for residual effects of accidents and malfunctions is presented below
and a summary presented in Table 8-5.

Table 8-5. Summary of Residual Effects Assessment of Accidents and Malfunctions

Accident /
Malfunction

Valued
Ecosystem
Component
(VEC)

Doris Project FEIS Section
(if available) and
Significance of Residual
Effects

Madrid-Boston
FEIS
Significance of
Residual Effects

Comments

Fuel spill during
ship-to-shore
transfer

marine water
quality

Section 11.2.6, Table 11.7;
Section 11.3.5
Minor (not significant) to
major (significant)

marine aquatic
and fish habitat

Significant

marine fish and
fish habitat
(arctic char,
saffron cod)

Section 12.2.4; Table 12.2;
Section 12.3.5
Section 13.2.5; Table 13.2;
Section 13.3.5
Minor (not significant) to
major (significant)

Saffron cod was not a VEC
in the Doris North Project
FEIS; however, the
assessment of the
potential residual effects
is extended to Saffron cod
due to the similarities in
potential effects and
mitigation measures.

seabirds Section 20.3.4; Section Doris North Project FEIS
20.2.4.5; Table 20.7; had a waterfowl VEC
Section 20.3.4 which included seaducks.
Negligible (not significant)
marine Not significant
mammals

All-weather road
embankment
failure and/or
collapse of a
Water crossing

surface water
quantity

Not significant

surface water
quality

Not significant

sediment quality

Not significant

aquatic and fish
habitat

Not significant

freshwater fish
(arctic char,
lake trout,

arctic grayling)

Not significant

Explosives
accident

air quality

Section 10.3.5; Table 10.14
Minor (not significant) to
negligible (not significant)
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ACCIDENTS AND MALFUNCTIONS

Valued Doris Project FEIS Section Madrid-Boston
Ecosystem (if available) and FEIS
Accident / Component Significance of Residual Significance of
Malfunction (VEC) Effects Residual Effects Comments
noise and Section 10.3.5; Table 10.14
vibration

Minor (not significant) to
negligible (not significant)

Pipeline leakage
or rupture

surface water
quality

Not significant

sediment quality

Not significant

aquatic and fish
habitat

Not significant

freshwater fish
(arctic char,
lake trout,

arctic grayling)

Not significant

Terrestrial/Fresh
water spill of
fuels, other
hydrocarbons,
and hazardous
materials

air quality

Section 10.3.5; Table 10.14

Minor (not significant) to
negligible (not significant)

surface water
quality

Not significant

sediment quality

Not significant

aquatic and fish
habitat

Not significant

freshwater fish

Not significant

soils Not significant
vegetation Not significant
Terrestrial/Fresh terrestrial Section 16.2.4.4; Muskox was not a VEC in
water spill of wildlife Table 16.7; Section 16.3.5 the Doris North Project
fuels, other (caribou, musk Section 18.2.3; Section FEIS; however, the
hydrocarbons, ox, grizzly 18.2.5.4; Table 18.5; assessment of the
and hazardous bears) Section 18.3.5 potential effects is

extended to muskox due
to the similarities in
potential effects and
mitigation measures.

material (cont’d) Not Significant

(negligible)
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9. Effects of the Environment on the Project

Severe extreme weather events (storms, extreme rainfall or snowfall, extreme low temperatures) and
geo-hazards (seismicity, ground and slope instabilities) have the potential to affect Project
infrastructure and in turn represent concerns for human safety and the environment. Furthermore,
climate change over the life of mine (LOM) has the potential to affect the Project.

The EIS addresses the effects of the environment that could potentially affect the design, Construction,
Operation, Reclamation and Closure, and Post-closure phases of the Project. Some of the design
considerations for the Project are described in Volume 3, Chapter 2. Others are referenced throughout
the EIS in either specific sections on the potential environment effect (e.g., Geology, Volume 4,
Chapter 4) or baseline or engineering reports (e.g., Geotechnical Design Parameters and Overburden
Summary Report, P5-5).

The design of Project components and the planning of activities have considered the effects of the
environment. Geotechnical assessments have been carried out and continued investigations and studies
will occur during detailed design to help identify areas of concern related to permafrost and potential
geo-hazards that could impact Project infrastructure. Potential impacts include changes in the active
layer, drainage patterns (resulting from subsidence), increased sediment loadings, and mass wasting on
sensitive slopes. In general, the location of infrastructure has been optimized (i.e., siting on bedrock,
where possible or designing infrastructure pads) to avoid potential problem areas to the maximum
extent possible. If problem areas cannot be avoided, infrastructure will be constructed with
conservatively designed permafrost protection measures and thermal barriers. Engineering design is
based on currently available data and conservative design factors. Detailed design may employ
additional thermal models or stability analyses for the Project.
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10. Management Plans

10.1 ENVIRONMENTAL MANAGEMENT SYSTEM

TMAC’s Commitment to Ethical Business Conduct (Appendix V8-1A) describes their standards of
conduct related to the environment. These essentially comprise ongoing and independent auditing of
their environmental performance, continually evaluating the design and implementation of their
environmental management systems, benchmarking against industry best practice, and making the
resources available for TMAC personnel to meet their environmental management obligations. In
support of the standards of conduct, TMAC has a Safety, Health and Environmental Affairs Committee
in place that is mandated insofar environmental responsibilities are concerned with assessing
environmental risks to the corporation, reviewing and amending environmental policies, standards,
accountabilities and programs as needed, maintaining surveillance on the corporation’s policy and
legislative compliance status, and responding to specific environmental matters as directed.

An Environmental Management System (EMS) serves as the high-level framework to support, direct and
verify the proper implementation of the specific component EMPs listed in Section 9 of the Nunavut
Impact Review Board (NIRB) EIS guidelines (NIRB 2012b). TMAC’s EMS, as reflected in the commitments
and mandate described in the previous paragraph, enables the implementation of the environmental
management lans (EMPs) in a structured way that takes into account the regulatory requirements
pertaining to mining activities. TMAC recognizes that the success of the system depends on multiple
levels and functions within the corporation, and particularly the executive management level, being
committed to the EMS. Sound environmental management integrated throughout the company is
recognized as a corporate priority by TMAC.

10.2 ENVIRONMENTAL MANAGEMENT PLANS

Specific EMPs are already in place for the previous phases of development of the Hope Bay Greenstone
Belt. TMAC does not expect the core content of these management plans to change significantly over
the life of the Project. However, plans will be updated regularly on the basis of:

o changes in regulations affecting the Project;

o roles and responsibilities adapt to the evolving organizational structure on-site and off-site;

o monitoring requirements, objectives and thresholds will be adapted on the basis of annual review
of monitoring information collected in previous time period (adaptive management);

o changes in reporting requirements as directed by the licensing authority.

The list of EMPs and their applicability throughout the Life of the Project are presented in Table 10.2-1.
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Table 10.2-1. List of Environmental Management Plans for the Hope Bay Project

NIRB
Guidelines Plan Included in
Section NIRB Guideline Management Plans

Comment

Expected
Creation/Revision

Environmental Management System (EMS)

9.1 Environmental
Management System

This Document (EIS Volume 8)

As per NIRB guideline 9.1, existing EMPs and
additional EMPs will be developed during the
NIRB and NWB processes as the Madrid-Boston
Project is refined and reviewed by relevant
parties.

As required.

9.2 Environmental

Protection Plan Boston.

To be developed prior to construction of Madrid-

An Environmental Protection Plan will be
developed prior to construction as per NIRB
Guideline 9.2.

Prior to Construction of
the Madrid-Boston Project

Biophysical Management Plans

Resources, December 2017 (P4-3)

Qil Pollution Prevention Plan (OPPP)/Qil
Pollution Emergency Plan (OPEP) TMAC
Resources, 2016 (V8-1)

Plan is being provided as part of EIS.

TMAC’s OPPP/OPEP has been approved by
Transport Canada and it is provided as part of
this EIS.

9.4.1 Risk Management Surface Emergency Response Plan, TMAC Updated Surface Emergency Response Plan and As required post NIRB-
and Emergency Resources, December 2017 Underground Emergency Reponses Plan are NWB review
Response (Volume 1, Annex V1-7, Package P4-1) provided with this EIS.
Underground Emergency Reponses Plan, TMAC ~ TMAC’s OPPP/OPEP has been approved by
Resources, December 2017 (P4-2) Transport Canada and it is provided as part of
his EIS.
Qil Pollution Prevention Plan (OPPP)/Qil this EI5
Pollution Emergency Plan (OPEP), TMAC
Resources, August 2017 (Volume 8, Annex V8-1)
9.4.2 Fuel Management Qil Pollution Prevention Plan (OPPP)/Qil TMAC’s OPPP/OPEP has been approved by As required post NIRB-
Pollution Emergency Plan (OPEP) TMAC Transport Canada and it is provided as part of NWB review.
Resources, August 2017 (V8-1) this EIS.
Hope Bay Project Spill Contingency Plan, TMAC ~ An updated Hope Bay Project Spill Contingency
Resources, December 2017 (P4-3) Plan is being provided as part of EIS.
9.4.3 Spill Contingency Hope Bay Project Spill Contingency Plan, TMAC  An updated Hope Bay Project Spill Contingency As required Post NIRB-

NWB review.




NIRB
Guidelines
Section

Plan Included in

NIRB Guideline Management Plans

Comment

Expected
Creation/Revision

Biophysical Management Plans (cont’d)

9.4.4 Site Water Doris Project Domestic Wastewater Treatment  Site Water Management for the Project As required post NIRB-
Monitoring and Management Plan. TMAC Resources, December  includes: NWB
Management 2017 (P4-4). « Domestic wastewater treatment
The Hope Bay Project, Boston Sewage « Groundwater
Treatment Operations and Maintenance . Surface water
Management Plan. TMAC Resources 2017 (P4-5)
) « TIA water
Hope Bay Project Groundwater Management + Quality Assurance and Quality Control Plan
Plan. TMAC Resources, December 2017 (P4-6) .
) ] ) Where applicable these plans have been updated
Hope Bay Project Doris-Madrid Water to address the Madrid-Boston Project and are
Management Plan. TMAC Resources, December provided as part of this EIS
2017 (P4-7)
Hope Bay Project Boston Water Management
Plan. TMAC Resources, December 2017 (P4-8)
Water and Ore/Waste Rock Management Plan.
SRK 2009 and June 2010 Addendum (P4-12)
Hope Bay Project: Boston Sewage Treatment
Operation and Maintenance Plan. TMAC
Resources 2017 (P4-5)
Hope Bay Project Doris- Madrid Tailings
Impoundment Area Operations, Maintenance,
and Surveillance Manual December 2017 (P4-9)
Hope Bay Project Boston Tailings Management
Area Operations, Maintenance, and Surveillance
Manual December 2017 (P4-10)
9.4.5 and Ore Storage and Hope Bay Project Waste Rock and Ore The Hope Bay Project Waste Rock, Ore and Mine As required post NIRB-
9.4.6 Waste Rock Management Plan, Nunavut, TMAC December Backfilling Management Plan has been updated NWB review
Management 2017 (P4-11) and is being provided as part of this EIS.

Hope Bay Project Water and Ore/Waste Rock
Management Plan for the Boston Site. SRK 2009
and June 2010 Addendum (P4-12)

This Hope Bay Project Water and Ore/Waste
Rock Management Plan for the Boston Site is
provided to describe management at the
existing Boston Site permitted under the Type B
Water Licence 2BB-BOS1727.




NIRB

Guidelines
Section

Plan Included in
NIRB Guideline

Management Plans

Comment

Expected
Creation/Revision

Biophysical Management Plans (cont’d)

9.4.6 Tailings Hope Bay Project Doris- Madrid Tailings These plans have been updated and are provided As required post NIRB-
Management Impoundment Area Operations Maintenance and  as part of the EIS. NWB review
Surveillance Manual. December 2017 (P4-9)
Hope Bay Project Boston Tailing Management
Area Operations, Maintenance and Surveillance
Manual. December 2017 (P4-10)
9.4.7 Waste Management Hope Bay Project Non-hazardous Waste Updated management plans provided with the As required post NIRB-
Management Plan. TMAC Resources, Dec 2017 EIS to address components of the Madrid-Boston NWB review
(P4-13) Project.
Hope Bay Project Hydrocarbon Contaminated
Material Management Plan. TMAC Resources, Dec
2017 (P4-14)
9.4.8 Hazardous Materials Hope Bay Project Spill Contingency Plan, TMAC  Hazardous substance management is currently As required post NIRB-
Management Resources, December 2017 (P4-3) addressed under the updated Spill Contingency NWB review
Hope Bay Project Hazardous Waste Management ~ F\@n and the updated Hazardous Waste
Plan. TMAC Resources, December 2017 (P4-15  Management Plan provided with the EIS.
9.4.9 Incineration Incinerator Management Plan, Hope Bay, Updated Plan provided as part of the EIS. As required post NIRB-
Management Nunavut. TMAC Resources, Dec 2017 (P4-16) NWB review
9.4.10 Roads Management Activities and infrastructure related to road Activities and infrastructure related to road As per NIRB guideline 9.1,
management are addressed by various management are addressed by various TMAC does not believe
mechanisms. mechanisms. Aspects of road management such that a stand-alone plan is
as dust control are addressed under the Air applicable or required.
Quality Management and Mitigation Plan. Speed
limits will be addressed site wide. Aspects of
road design will comply with the Mines Safety
Act. Road design involving water crossings will
involve review and authorization from DFO.
9.4.11 Shipping Not applicable. Shipping is regulated by the Canada Shipping Act  As per NIRB guideline 9.1,
Management and the Arctic Waters Pollution Prevention Act. TMAC does not believe

TMAC will address any requirements in
procurement contracts with applicable shipping
companies.

that a stand-alone plan is
applicable or required.




NIRB
Guidelines
Section

Plan Included in
NIRB Guideline

Management Plans

Comment

Expected
Creation/Revision

Biophysical Management Plans (cont’d)

9.4.12 Borrow Pits and Hope Bay Project Quarry Management & Updated belt wide plan to include quarry As required post NIRB-
Quarry Management Monitoring Plan. TMAC Resources, December management and monitoring for the proposed NWB review
2017 (P4-17) Hope Bay Project is provided as part of the EIS.
9.4.13 Explosives Hope Bay Project, Explosives Management Plan, A draft Explosives Management Plan is being This plan may be updated
Management TMAC Resources December 2017 (P4-23) provided as part of this EIS. post NIRB-NWB review
process.
9.4.14 Air Quality Hope Bay Project Air Quality Management Plan,  This plan has been updated to address As required post NIRB-
Monitoring and TMAC Resources Dec 2017 (V8-2) components of the Madrid-Boston Project and it NWB review
Management is provided with this EIS.
9.4.15 Noise Abatement Hope Bay Project Noise Abatement Management  Updated Management Plan is being provided as As required post NIRB-
Plan Plan, TMAC Resources December 2017 (V8-8) part of this EIS. NWB review
9.4.16 Aquatic Effects Hope Bay Project Doris Aquatic Effects The AEMP has been updated to address As required post NIRB-
Management Plan Monitoring Plan. TMAC Resources, December components of the Madrid-Boston Project and is NWB review
2017 (P4-18) provided with this EIS. Further updates may be
developed through the NIRB and NWB process.
9.4.17 Wildlife Mitigation Hope Bay Project Wildlife Mitigation and This plan has been updated to address As required post NIRB-
and Monitoring Plan Monitoring Plan. TMAC Resources, December components of the Madrid-Boston Project and is NWB review)
2017 (v8-3) 3) provided with this EIS. Further updates may be
developed through the NIRB process.
9.4.18 Conceptual 20100916 NU-02-0117.3 SEP10 Updates to No Net  In line with Fisheries Protection Policy To be assessed during

Offsetting Plan

Loss Plan for Tail Lake.

20100916 NU-02-0117.3 SEP10 Updates to No Net
Loss Plan for Tail Outflow.

Statement (DFO 2013), TMAC address the
requirement for a NNLP as outlined in NIRB
guideline 9.4.18 through the development of a
fisheries offsetting plan. A conceptual Fisheries
Offsetting Plan is included in the FEIS
(Appendix V5-6AA)

NIRB and NWB review and
finalized with DFO at the
Licensing phase.

Socio-economic Management Plans

9.5.1

Business
Development

Addressed in Schedule F of TMAC’s IIBA with the
KIA.

Addressed in the IIBA

As per NIRB guideline 9.1,
TMAC does not believe
that a stand-alone plan is
applicable as business
development is addressed
under the [IBA.




NIRB

Guidelines
Section

Plan Included in
NIRB Guideline

Management Plans

Comment

Expected
Creation/Revision

Socio-economic Management Plans (cont’d)

9.5.2 Occupational Health Hope Bay Project Health and Safety The plan is updated for the Hope Bay Project As required post NIRB-
and Safety Management Plan. TMAC Resources. December  and is provided with this EIS. Further updates NWB review
2017 (v8-4) may be developed through the NIRB-NWB
Process.
9.5.3 Community Hope Bay Project Community Involvement Plan.  This plan is provided with this EIS. Further As required post NIRB-
Involvement Dec 2016 (V8-5) updates may be developed through the NIRB- NWB review
NWB process.
9.5.4 Cultural and Hope Bay Heritage Resource Protection Plan This plan has been updated for the Hope Bay As required post NIRB-
Heritage Resources TMAC Resources Dec 2016 (V8-6) Project and is provided with this EIS. Further NWB reviewas required.
Protection updates may be developed through the NIRB-
NWB process.
9.5.5 Human Resources Hope Bay Project Human Resources Plan. TMAC  This plan has been is provided with this EIS. As required post NIRB-
Resources Sept 2016 (V8-7) Further updates may be developed through the NWB review
NIRB process.
9.6 and Mine Closure and Hope Bay Project, Doris-Madrid Interim Closure  These plans have been developed for the As required post NIRB-
9.6.1 Reclamation Plan and Reclamation Plan. SRK Nov 2017 (P4-21) Madrid-Boston Project and are provided with NWB review

Hope Bay Project, Doris-Madrid Interim Closure
and Reclamation Detailed Cost Estimate. SRK
Nov 2017 (P4-22)

Hope Bay Project - Boston Conceptual Closure
and Reclamation Plan SRK Nov 2017 (P4-19)
Hope Bay Project - Boston Conceptual Closure
and Reclamation Plan, Detailed Cost Estimate.
SRK Nov 2017 (P4-20).

this EIS. Further updates may be developed
through the NIRB-NWB review process.

Detailed Cost Estimates memos for the Doris-
Madrid and Boston Sites provide a detailed
description of the costing assumptions and
associated closure and reclamation cost for the
Project sites. These memos should be read in
conjunction with the associated Reclamation
and Closure Plans




MANAGEMENT PLANS

10.3 FOLLOW UP AND ADAPTIVE MANAGEMENT

The EMS and its associated management plans provides the mechanism by which TMAC will monitor and
report on the performance of the proposed mitigations to avoid, reduce, or eliminate adverse residual
effects of Project. Where practicable, the management plans for VECs and VSECs include indicators
and thresholds that are used to assess and evaluate performance of the proposed mitigation measures.
The plans are reviewed and updated as required to incorporate adaptive changes or additional
mitigation measures based on information and feedback collected by the monitoring programs.

As per the requirements of the Project Certificate, and, the terms and conditions of the amended
Type A Water Licence for the Madrid-Boston Project, TMAC will report monitoring results on a monthly
or annually basis. These annual reports can be consulted on the NIRB public registry and the NWB
public registry.
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11. Conclusions

TMAC has documented its environmental assessment of the Hope Bay Madrid-Boston Project in this EIS.
The process of designing and assessing the Project was iterative, and was supported by TK, community
input and perspectives, scientific experts, specialists, and consultants in various fields. Potential
environmental and social effects resulting from the Project were identified and assessed following the
guidelines issued by the NIRB for the preparation of an EIS (December 2012).

The Project is focused on the development and mining of the Madrid and Boston gold deposits. The first
phase of TMAC’s development of the Hope Bay Greenstone Belt is underway - the Doris site is built and
underground mine development and advancing to production has been progressing as hoped. The Doris
Project operates under Project Certificate 003 and Type A Water Licence 2AM-DOH1323. Production of
gold began in early 2017. The existing facilities at the Doris site and Roberts Bay will remain a central
part of belt-wide development for the foreseeable future and would be utilized as required for the
development and operations of the Madrid and Boston deposits.

The methodologies used to identify and assess the potential Project-related environmental and
socio-economic effects of the Madrid-Boston Project are consistent with the requirements of
Section 12.5.2 of the Nunavut Agreement and the EIS Guidelines (NIRB) for the Madrid-Boston Project.
VECs and VSECs for the Project were scoped through a process of public consultation, regulatory
engagement, review of TK, and recommendations included in the EIS Guidelines (NIRB); candidate VECs
and VSECs were also considered in terms of their potential interaction with the Madrid-Boston Project.
Through the EIS, and the environmental assessment process, TMAC describes the Project in relation to
the surrounding environment and proposed activities. Potential effects to VECs and VSECs are predicted
and mitigation and management plans are described.

TMAC’s EMS is the framework that enables the proper implementation of the EMPs. TMAC’s
commitment to environmental management is integrated through all levels of company. Overall, the
EMS and associated EMPs provide the means by which TMAC will monitor, evaluate, and report on the
performance of mitigation measures to manage potential negative effects and enhance socio-economic
benefits. TMAC already has in place EMPs for the previous phases of development of the Hope Bay
Greenstone Belt, and does not expect the core content of these plans to change significantly over the
life of the Project. However, plans will be updated to respond to changes in regulations and reporting
requirements, evolving organizational structure, monitoring information (i.e., adaptive management)
and review of Madrid-Boston Project during the NIRB and NWB processes. TMAC’s EIS concludes that the
Madrid-Boston Project is not likely to cause significant adverse effects to the environment, socio-
economic conditions, or communities.

TMAC has designed the Project to minimize effects to the environment. The company is committed to
developing the Madrid-Boston Project in a sustainable manner that is respectful of local communities
and the environment. Through careful design, mitigation and management, the Project is anticipated
to have no significant environmental effects, while providing economic benefits to local communities,
the region, and Nunavut as a whole.
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