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Limitations and Sign-off

This document titled 2024 Annual Air Quality, Dustfall and Meteorology Report was prepared by Nunami
Stantec Limited (“Nunami Stantec”) for the account of Baffinland Iron Mines Corp. (the “Client”). Any
reliance on this document by any third party is strictly prohibited. The material in it reflects

Nunami Stantec’s professional judgment in light of the scope, schedule and other limitations stated in the
document and in the contract between Nunami Stantec and the Client. The opinions in the document are
based on conditions and information existing at the time the document was published and do not take into
account any subsequent changes. In preparing the document, Nunami Stantec did not verify information
supplied to it by others. Any use which a third party makes of this document is the responsibility of such
third party. Such third party agrees that Nunami Stantec shall not be responsible for costs or damages of
any kind, if any, suffered by it or any other third party as a result of decisions made or actions taken
based on this document.
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(signature)

Doug Rimmer B.Sc.
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Dan Jarratt EP, P.Eng.
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Atmospheric Sciences.

W
NUNAMI v,



Baffinland Iron Mines

Executive Summary
May 9, 2025

<> NdeLPLYC aAa*PLYC

Cra <GICLID>N Dotb® 4%PY® q Ad *PLio* Ao ®h*<*Co>C b oA Do, >VG% /<< D®, P nosC
B>APNC bNCDPLYC <ID*N<5 1 2024-T o500 Acn<l (Acn<d®) <= NA*ha* DYGra<I*NC°
d<>AN=0C. NN%b_oS, Lo *h*<C>C b oA DL o B>APNC b oA *N> g o PIPY>ILIC
LeL®NJS Lt C>LED 6 <L DELY0¢ oh*<*CC b oA Do o Leltd*o oa & <L L<l*d o
0 /<. 2024-T >V J<QLLP<E DM bM< -—<I a0 B>MPNAG-C PPy > >*DC

<D< bLC LP* 0 P cnos 1 I a®C*D o ALSa\® <LDATDNLPILIC 4*P<< <o o¢
NECD><RDE >VGH QL >¥G* P <D I IoG5o-*L <L LB Cio*LoC. Acn<l 2024-T Y cnoslc
B>APNAGE b oA N> o PIPY>c > 2024-I b>APNAT e boé_ o P/l
BEANFL LM 505 1S DAV A G <> CP>IE dNena ¢ <L P <IP'p*<—<lo-5 1< ba C*d<
(ECCC) (FNLCc* A) <L 6CJé_© IDA=a > 30-0° <GJoC P ADIB>LDC (1991-2020)
FeNLCe™ <.

Qo *h®<PC>C b oA DL bNCHILIC L 0 <<+¢_*dS Ag o CA“ o' DYGa<SAM Al 5N
(MSC) <L D *CSA™T adLA® A'55N<C (PSC). b>rPNS bNC>PLIC Ao ®h*<*CN>o- AP5a.*D (NO2)
<L > (S02) <ID* 0Nt Acn’¥Not Lo-®h*<CN=g- AP%a.*D (NOX) <L > o (SO2) PrP*vNc
<GHP>LNCD*Ma D <L <PP<IPC><® 5NE C#PS AMAC do-JG*UC asa ACD<t 5N

P <o A5 0% AcnRNoC. BB>APNG® Aa® A<t >*D% <ID% 5N b \D>Y < “A<I=AC”
B>APNGt Adea >N bAhD>YNIC Ao<lo briD>Y*dS AcnYNNJIS Ao b®D® AALN< 5N o-She<CeC
boA DG o A< a b a. pal *‘C>C*d° Acn<IbbC*D CHP< A*LAC <o-JG*LC
CLL*PLY*PD> ST o 5a A®CP>d50C b>rAPNE <L ASINE <> o<,

BboAK-<a N ATNPNE, B>ANF <M =a So-5 1€ >R CLEd o™ o *h*<*CN=g- APSa *D°
(NOx) <L ><c*o° (S02) boA**\>L*LC PrRy> >*DC ALSe\ 0 B>APN LS
<ADA*aPP*CP>ILIC P L N0 RWDI-d*o- I*P*’L-5NE <ISGICLE a A'eN®PL5N® B>o*b (RWDI 2016,
2018, 2019) <L oal “C=Ctdc (2022, 2023, 2024). C*d<1 2024-I b>APNAG< bNC>VE DYG o<SA T
A'>N® (MSC) <L D *CSAT avLA® A' 55N (PSC) LeDA*a *PLYC AtLSo\So® RWDI-d< <'L oal
SCoCPdC BB>ANPN 0 Ac®dID>PLY S, ACHEIPLYC o ®h*<*CN*g- AP *D (NOX) <L > o°
(S02) ACH*PLIC D>PP I C*Pa- <L ACHPgbec tPLoN® A>Y4dC. Lra P 5* o *he<Co©

P<ILbYLay Sl <GPPI HILNC AYASC> >*D Acn<IC a 5a A%PNC bNbCig-*Mg* >P>UN=_5J
<AL <<V D> 5NE <ID>Yrde <L CLea <o *h*<*CC boA*Lo*M \*Poa y* D d >\

> DG CPPLVo o *h*<*C N> AP5a * D (NOx) <L > *a* (SO2) ACH>A =g >P>*dC.
ACHST*C NPT PN*< LB C a6 52y I°N*N=J a 1MUY A®ILY=a * D AP * Do
AChHc* Dot do*th*<tCNeg Ad oo oal>< <L >NAD><Il; Clea A<-—<lo*L Lo*bl

o i< CNg- ACHD> &< <LD<daeC ACH* 0= o >NSe- 1 den < Co (pal “C-C* 2023A)

<AC do*h*<PCNeg- CHevo® DA< < >a PN (BAM) <P CD>c >*D NPANL AP<Ih®N=_5J
2021-T DYGY <A A'HW<o < (MSC) <L D *C AN atLA® A' 5o (PSC) bB>rh A o
D>*DGHCD>de 5 M Lo *h* < C N~ ACH>*D bNoM b L CHC*DI C*e< (TSP) <L o>Pa*Ce>
[PNGE_C CMEC TP N> 2.5 um TPNNY oo~ Do 526 (PM2.5). CLT ~o- b>rN Ao,
D>*DGHCPLYC bNoME b M CHC* D CMeC (TSP) <L PM2.5 ACHD>ANC SdiReé_“JbCHPLC
As><Inl <L L, <<t <A<t 5N DA <L 9 <<Pba® 0N odANT, NPANT 2024-
I.

W
NUNAMI v, i



Baffinland Iron Mines

Executive Summary
May 9, 2025

ALADY® o 5a AS>J CA< Ag CLT o DYG o< T Al 5%N<o© (MSC) <L D *CSA adLA®
A' R (PSC) Acn<< A<\ g~ Ac<lg-D< (PDA), <'L CALA*c*LoC P! bDA> > <D
Acg 0 AC**PLI™ PP Lel®NJIC Lea51¢ Acn<l <ID*C>LYD ¢, <ID*C>*LP*a ®D Ag-C
GHPY SIS Ao *<PCEC boA Do DA F<e < =a QD> AXLM B>y >NE; Pr<loc;
D>LL*dNbPa S <L <ISGISPCHP><C>Yea 5o D 5PC>< 5N ATRCD>,

DYGra<IAM A' 5o (MSC), CLbdo*L bNole B CHeC*D< CM > (TSP)

B>A LM S I >R (Ao Acn << AR<IA*LC (PDA) P'—**g") boA*a*\>g = oC
PrPy>< 5N Acn<l Le*CPULYD 0 B>ALNCD>< N > NN AcnoBD>¥ oS N>y D>PLd-5J

o *h*<PCC b oA Do, CiRar, B*DGHCDYLIC bNoMS b CHC*I CHM o (TSP) ACHAD>C
D> 050 *N>PLYC Ctda LS “Acn<l L*C>ULY D bNore b 3L CHC*D< C*'—*o* (TSP) 24-0° AbSGo°
ACHA>Ya” (120 pg/l C P<<n.*D) C*do™L 59-0° Acna>¥oS ACH*DC 25.1%- IDAa >io
AcnoD>¥o NNGEC>rLYo (5,560 AbSGE). B>*DGHCI>PLYC PM2.5 ACH A Vo< I a*hD>c >*DC
‘A<l L CLDS bN oM B3 cCHC* D CM g (TSP) 24-0° AbG oS ACHAD>Ya” 17-0
AcnaPio ALcH®DC 6.6%- <DA*aP>Yo AcnoP>Yo NNG®PLYo (6,122 AbSGE).

2024 D>*DOG*C> LY P>*D% PM2.5 ACHD>So*L BYS oA A'HW<do € (MSC) <DA>aP>~¢
NNG*C><-—<loD>V¥.o° (13.65 pug/m3), <*Fo-*iD>c > D% Acn <l <SGICLEID>N* o< ID*C>*L* Do
(10 ug/m3).

Ac e 0 2024-T B*DGHCP>PLIC bNorS b LCHC* D CH**o* (TSP) <L PM2.5 ACH> oM<
DYGra<TAM A'5N<oC (MSC) LM DA*an<ES b oA 0 DAY DYCro<SAM <<*¢_*d°
A®ba AY*N Mg, <R dS B> <D AWND>DA*an <" asa ®dr DS 2024-T b>APNo-<

N ®dNPLYC <L bB>ANSGS b o°d oS aa A®C>¥+a SL*C bNore b M cCHC*D< C* o (TSP) <L
PM2.5 ACHD>SaD><e B*DGHC>a*\ = o 2025-T .

Dt CM a LA AL H5N<oC (PSC), 2024-T, D>*DGHILIb >*MD% 24 AbSGa bN LM b L CHC* D
C*P>a* (TSP) AbSa>L¥#D o <*Ma*8\>c >*D° Acn <A L*C>L*Da* (120 pyg/m3).
D>*DGRCPLIb " 5o 24-0° AbSG oS Ao D> Do PM2.5 AbSa DL Do < a*h>c >*DC
AT L*C>L Do (30 ug/m3). IC>NEdS Acnobeore, AbSa>LDo* >*DGAC® PM2.5
ABSAD>IT D P CHA aLA* Al 5N<lo< (PSC) <o-®h*D*<SCC boA5 DL o"

B> FLe M 5051 B>ALFAE IDA>a D>V oS NNGHC><-—<I¥ o (3.3 ug/m3) MP=g-*8>c >+
A<l <GJL I L*C>L¢D o< (10 ug/m3).

P o1 B>APNC bNC> >*D AMda AcDio (o570, Pd<do D PCSAM <L APAPCDSIT
P50~ a). bNC>YE B>ANPNS AB/D>MC o ®h*<*CC oV *o*a*, L\>o*La, LB Cio*La,
doG*< g o AL aP r*<*a*a?, /P T*L*D 5 Do *DC. B>MPNC boAa > *LC
PrPy>< 5N A*UA ¢ <SGIPLY 6 B>APNGC B> <L o pal *CCtd*o (oal ‘C=Ct, 2022,
2023A, 2024), <L 5CP>* PYa*L N0 pa>< d<N<o® <GUCLE b>rN << =a S 1 >o*b®
(TEAMR) C*da_ 1< d<NencSa-<1 CAal* Ad<t>ANc (EDI) (EDI 2018, 2019, 2021, 2022, 2023, 2024,
2025) <L a A Ad€ (2016). btb=a-<IJS, ADPD> <D b oA *N\>a-* = o PI5dy > 5N° 30-0° <IGJo¢
(1991 to 2020) /> Ac®dPDA*an VC* > o< IDA*a P*CP>ILIC AN <L dc

QPP *<Le—<o51° ba C*d (ECCC) MNLC o Mo P a<"d™ <.

W
NUNAMI v, i



Baffinland Iron Mines

Executive Summary
May 9, 2025

QEI>*D oS, ot ol >*C* oS Ac®d/D>rILYC 2024-T <A Py *PCAC®ID> <D oS P LebPLc
B>MPN 5 .o A DL oC. ove i ® P> <SGIM (NPARTE LPAC), ot AN <t 5o Y Al
<GPPIe. B>CLE ot Ao DL D™ 9> *hD>UT 5o- Ac®d/D> < Do asa A®IY® /LD
QEGJ5*C<LH IE, PPCPPLe o Ad o Lo voI <L <Pl Ao<I®DlM, CLA® 0* ot A S ov o P=U<o
D PCHT > D>*do®hNe 5o 2023-TaC, PP<loc L*D® 2002-T b>rPNAGTS oS, Lo D>*deJPLC
ot ®hiNe 5N 20231, Le™o®h>¥C 2018- b>APNoE.

<D € LN><R*o* Lo Ac®dP><* D a Ha APCP Y YW P D<t Do, <PDo < LN>oc I
boNPD>o N LA HC> D <Id*o-*Lo 63% (_o_')i7°”0', 6\"9<1nf) <'L 88% (A*APD<la, PNANT).
2024-I <*PD<lo € LN>o s boNP>o ™M NNGPCPPLYC Po D *CAM P ro<<d™> 1 dd*a*LarL~¢
LAD>**La <t oo NNG®CP>ALY® o37%a <L LAD>¢_ %NS NNGHC>PLIC APAPCDN<I oS, Ac®dr><* D%
LALLM P > DE D>ANPNAGT o, PP<lo— Ao 5*C<HAC bChec beCH/LIC <PFD<loC

LN\>o Lo N AT

L5dUY¥beCPLYC Ad Lo Y A <L DDA, A<M 5P QGJPLY oS, <L LeDAa® oo P B>LYD o°
B>MPNo FENLC ST, L9IUYb*C*DC doT PNANIC. LSdo<ILY bC* D PNANT o 5v 0,
L5d*o-b*Nr<0 160 Ml Co®, LIy 5o D> 50 P >LEILYE B>MPN oS,

<Ado B> 24-AbGE LSdenrLy™L NNGHC>PLYC o570 P o< <ID*N<J PNAn 20-T 21-1°, 2024-
[, 82.2 M C> 0. AP<PCDYC PP Acn<dPLYS 0al-"CC* ALcnoS1S a >a A®PPLYC 24-AbSG o°
LSdo<ILy bCoa™L Ao N> >*D% 1:1,000-<15GJ I LB Coa-C AyD>< 5N 2013-T< 2023- 1€ LdbCoo-5 I°
NNG*CP>rLvo.

QoGS D> IO QoG oLy S h>*daPLEC P >L Do b>rPNAT 0 o570, P=U<lo D *CA T <L
APAPED N, APAPCDNKIC oG U< 5o, Clea Ac®drP>I® LeDAa *DC b>rVPNAGS o
<QGIPLY oS, aP*UrbCoia*Lo% B>APNAGT 0 <L DN>LIYN S o 5v %0 <L P=U<lo D CSA T
LeDAa®PLYE <SGJPLY 6. CAL®LoC APAPCDSRIT <ID®/LNC b>pNPNa* <> N<I*YLIC <Ido-*Lo

b o<dn <L YA 2024-T, bP>APNBIAa—® 5N AP<® 5N <P &L Dot AbSGH® 5NE NPB>NY=a ® oNE
90%-T* AYA*CD>PLY <> 0%, oGS < C*L o b>rPNE CAL™LE AYASCD>PL=NeDC,
PLLFDAVA=QP>*DC 2024-T <L SboA*o K> 5 P PY>V¥ea D EJPLVoE.

PPoD>< D>eaSo Lo D ASo® NNGPCD> B CPCPLIC Ao B>rN A o LeDAa *rLe 5N 0,
DAY UPLY® Doa So- Lo ACHIbc bCHILI® LAMC ¥ A 557> 0C, P=J<da D *CSAM, <L
APAPED R 0. boA*a*N>a 'S PIP 5N 2023-1 b>ANPN LS, PPoD>< D>oa So- Lo L *PLYC
boNP>o*Mc LeDAa ™PLNC.

PPCIL5N® LB C o<y 56-C NNGHC>PLIC D% N-5d AL *C o Aal/<PY*Lo PNAN 2024-T,

P eo<IPNE B>APNE bNCPLYC 2024-T LeDAa ® D ASCSah o b>ANPN oS, I P> o Ld <Ly S50,
ACDH®D® bP>prhPNG® <TrL <IN PLONC ALLSa N 0 BBrAPNDoS, PP<loc CAP PLAPLGC AL<1g<D<
CAL=a CA*a ® <M P<INDCH* D o>y D>PLYC ID%YLYo <Ml *o-<I5G g b>pN P << > So-5IC
Acn<o€.

2024-T >¥G% JLe< <IN B>ANF << M > 5o-5a-C B>AYI>VC <L 5> Ac®dr/><CIMt PrPe-<
<IDA=a P>V pa < I<N* oS LGICLPYD>NE b>AF< < a So-5 I >o*bo- (TEAMR) (EDI 2025)
Do yD>o<I%D< 2024 <IGICLHY>NC D>otbo a2 I<Nnrd< bNLAM= o (NIRB).

WA
NUNAMI v, ii



Baffinland Iron Mines

Executive Summary
May 9, 2025

<LAPEONIE Acn<NIS Acn<U<-c<la D >¥GH 5 *CAa<. <<+ d< >*Co 30
Ao<FoGPNH* D D<o >G5 G#P L% 5N Ay 5N° BYGra<IP=a >N a\N>C 005 <G*Pr<iPN
a\>C 005 Do yBrLY® pa 2T <d<Nenrtd bNLA* =g (NIRB) 0AAM 17, 2023-T. DA yD>Yn<c?, Coa
DY Gro<IPa >N <Tr<HM L] Ao*h*<*CC oA Do Lot Ad=a >N I 0 AdaSoba>Yo. 2021-T,
<@ od° Pal>yb*NNCD>*DE P CU-Acnio® >VGn oSS, A?D> ALY N*PC>a > Aé_bd*DC
>YGAAC bNLAILE A o*CPL5NE PULHDAMNC CocLo© PPPC5< ><I*a*lo sacP>V¥o. AcMyD>< 5o
CLDI* Acn<s, >¥GenrtdS Acn<Ib®rLYc DY Gra<SA T b>ph*® 5NE DA 2021-T, <L brbeo<1J©
bNLbN%b B Ca*d Acng< Acn<IU B>* 5Nk 2022 <ID*N-LJ. AL Lo >¥Gnrbde DYG o <A T
B>ANEE AYASCD> >*DC <ID*N-J AL 2022, Lrac >bt >¥Gen oS¢ Botb® Doy>c >*D%
<@ NNt DYGra<d*N oS pac o DN>LYcnrd o0 ba ™05 PNAN 2022-T. bD>pyD><C

B> ST NNGHCD>PL>*DC P ® < <D A YN0 Dotbll Doy>c >*IC pa S I<Nenrtde
bNLA =0 A%><n. 16, 2023-T (0a >'T <I<Nenrtd< bNLAMCC NNGEC>IL Ao a\>C 342950).

P B <P ID I VNI Do*bC PrPPLYc <IDNDBLC Lea. Acnr¥rS <L DorPLeoN®

<D Nt <D*CH> P * Do P<ILH><Idad <L <PDAcbs<dad >¥G* Acn 0 AcnocC.
2023-T A*UAA® 5NE >¥GnrtdE bNLD>*DC PrPde 5N DM IC>V¥ob >¥G% 5<ldad. A I
>YGro <RI >IN SVGnrtd oS AYA®CD> >*DC A 2024-T <L <A< c*C*o*
<QCICL*D>N o BatbC Doy D> 5Nt ba 2T <INt bNLA = o 2025-T. brba-<1JS, NN*b*

A A'cNAPLY® b oAU o >YGnrtdS IDdy>> o Day> >+ 2024-T (oa>'T
<d<Nenrde bNLAMCC NNG*PL <o aN>C 350260). Ay 5o CLD LM AoV, <w=¢ ~d°
A<R-—<INNPLIC <> N5 1S Acn’¥/ (SOPS) >¥Gb H><I*CAN N YN0 Acn <o DYGro<sa™T
>rb*C*N< I*dCao <L DYG o< > oD>Yor, Ab/>N=ME N Thb*NN’YNS (DusTreat) Acn.’</<
<> N1 A’/ (SOPs) (P NASMT <> &), NA*ho® bN®AASASM >¥GT <> No-
N>Tb*NeN?<N< (DusTreat), <L >¥G%b 5<I*CANNRAC AT*C>N (FAT). ac<-LCE < >LNNaiN©
A P <IDPNC>PLIC 2024-T AS?D>'2C >do*L: bBLAN<Sa®, AL*NC> < Ho DY a<sA T
Drb*C*NC q*dC, >¥Gh >y ALINE B>ANPCI>IE P NA N-I', CAL®™ULaC N®PALI® AsGepeDrs

>¥Gb H<I*C AN NI N TH* NN C><o, <L <ID*CP>< 5N CAb*Nne< <L LN

>¥GhH _5<dad CP><>a D>rb®C*N< I*dCo.

W
NUNAMI v, iv



Baffinland Iron Mines

Executive Summary
May 9, 2025

Executive Summary

This annual report presents a summary of the ambient air quality, dustfall, and meteorology data collected
during 2024 for the Mary River Project (the Project) by Baffinland Iron Mines Corporation. For context, the
ambient air quality data are compared with regulatory standards and objectives for ambient air quality
from the Government of Nunavut and the Government of Northwest Territories. The 2024 dustfall
monitoring data are assessed for possible correlation with the two meteorological variables that
historically have had the strongest influence on the generation of fugitive dust and dustfall: wind speed
and precipitation in the form of rain. The Project’s 2024 meteorology data are also compared with 2024
data from the nearest climate monitoring station operated by Environment and Climate Change Canada
(ECCC) (Pond Inlet A) and with the latest available 30-year Climate Normals dataset (1991-2020) for
Pond Inlet.

Ambient air quality data were collected at two Baffinland sites referred to as the Mine Site Complex
(MSC) and Port Site Complex (PSC). The data were collected for NO2 and SO using Teledyne NOx and
SO:2 analyzers maintained and calibrated quarterly and verified with onboard Permeation (perm) tube
technology. Data acquisition was done using “Envidas” data acquisition software with on-site computer
systems located in the respective ambient air quality monitoring stations. Nunami Stantec conducted
quarterly audits to verify data and equipment operation.

For trending purposes, the monitoring data for NO2 and SO2 were compared to historical data provided
previously by RWDI in the form of annual summary reports (RWDI 2016, 2018, 2019) and by Nunami
Stantec (2022, 2023, 2024). The 2024 data collected at MSC and PSC were consistent with the historical
RWDI and Nunami Stantec data trends, with the highest SO2 and NO2 concentrations occurring during
the winter months and falling sharply during the summer periods. Recent air dispersion modelling
completed for the Project indicated that the mixing heights during winter are lower than during summer
and this atmospheric condition could result in higher measured SO2 and NO:2 concentrations during the
winter. The presence of a strong atmospheric inversion with a low ceiling can trap contaminants
discharged into the atmosphere in the layer between the surface and the base of the inversion layer; this
can increase ground-level ambient concentrations relative to the absence of an inversion layer

(Nunami Stantec 2023a).

Beta attenuation monitors (BAMs) were installed in early December 2021 at both the PSC and MSC
stations to measure ambient concentrations of total suspended particulates (TSP) and respirable
particulate matter with particles that are 2.5 ym in diameter and less (PM2.5). At both stations, the
measured TSP and PM2.s concentrations were highest in February and March, trending downward in the
spring and rising again in November, December 2024.

It is important to note that the locations of both PSC and MSC are within the Project Development Area
(PDA), and therefore not strictly in locations to fully assess regulatory compliance with the Project
Standards. Alternate locations for the installation of the ambient air quality monitoring stations are being
considered; however, power availability and year-round access are constraining factors.
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At the MSC, the TSP monitoring results (inside the PDA boundary) are compared to the Project
Standards to guide management actions for the protection of ambient air quality. Here, the measured
TSP concentrations were greater than the “Project Standard TSP 24-hour concentration” (120 ug/m?3) for
59 events comprising 25.1% of the available period of record (5,560 hours). The measured PMzs
concentrations were greater than the “Project Standard PM2s 24-hour concentration” (30 pg/m3) for

17 events comprising 6.6% of the available period of record (6,122 hours).

The 2024 average measured PM2s concentration at MSC for the available period of record (13.65 ug/m?3),
was greater than the Project annual Standard (10 ug/m8).

There are some periods in 2024 when the measured TSP and PM:2s concentrations at the MSC do not
seem to be in agreement with the conditions observed by the on-site Baffinland staff. Baffinland will be
investigating potential causes for the apparent 2024 data anomalies and investigating additional ways of
validating the TSP and PMz2.5 concentration measurements in 2025.

At the PSC, in 2024, there were no measured 24-hour TSP average concentrations that were greater
than the Project Standard (120 ug/m?3). There were no measured 24-hour average PM2s concentrations
that were greater than the Project Standard (30 ug/m3). During the same time period, the average
measured PM2.s concentration at the PSC ambient air quality monitoring station for the available period of
record (3.3 pg/m?3) was less than the Project annual Standard (10 ug/m?3).

Meteorological data were gathered at three sites (Mary River, Milne Port and Steensby meteorology
stations). Gathered data included air temperature, relative humidity, rainfall precipitation, wind speed and
direction, and solar radiation. Data were compared to three previous years of data sampling by

Nunami Stantec (Nunami Stantec 2022, 2023b, 2024), as well as for the previous Terrestrial Environment
Annual Monitoring Reports (TEAMR) from Environmental Dynamics Inc. or EDI (EDI 2018, 2019, 2021,
2022, 2023, 2024, 2025) and Knight Piesold (2016). Additionally, trends were compared to the 30-year
(1991 to 2020) Climate Normals dataset as provided by ECCC for the Pond Inlet Airport climate station.

As with previous years, the general temperature trends in 2024 are similar to the trends of the

Climate Normal data in the region. Minimum temperatures occur during winter months in the year
(December through March), and maximum temperatures occurred in July and August. The daily average
air temperatures tended to be higher than the trend indicated in the Climate Normal for most of the year,
except between June and August where the daily average air temperatures were similar. The data trends
are consistent with previous years. Specifically, both of the lowest minimum temperatures at Mary River
and Milne Port site are slightly warmer than in 2023, but aligns with 2022 data, and both of the highest
maximum temperatures are slightly cooler in 2023, aligning more closely with 2018 data.

Relative humidity trends are indicative of a coastal climate, with relative humidity values varying between
63% (Mary River, in February) and 88% (Steensby, in September). The 2024 relative humidity values
recorded at the Milne Port meteorology station were between the minimum value recorded at Mary River
and the maximum value recorded at Steensby. The trend is similar to the Climate Normal data, but most
sites have a dip in relative humidity during July.

Rainfall tended to occur mainly between July and October, which is similar with previous years, and
consistent with the Climate Normals data at Pond Inlet, though rainfall typically occurred between June
and September. Peak rainfall occurred in September at Mary River site, at a value of 160 mm, which is
greater than the Climate Normal data.
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The maximum 24-hour extreme rainfall event recorded by the Mary River meteorology station during
September 20 to 21, 2024, was 82.2 mm. A preliminary analysis conducted by Nunami-Stantec
hydrologists indicated that this 24-hour extreme rainfall event was greater than the 1:1,000-year event
based on the 2013 to 2023 rain records.

Average wind speeds tended to be higher than the Climate Normals data at Mary River, Milne Port and
Steensby, with the Steensby site having the highest windspeeds. This trend is consistent with data from
previous years. Wind direction data and information at the Mary River and Milne Port sites were
consistent with previous years. Since the Steensby site experienced significant data loss between
January and July 2024, leaving only the data from August onward with enough hours to meet the 90%
completeness requirement, the wind direction data from there is not complete, is not fully representative
of 2024 and cannot be compared to previous years.

Solar radiation observations recorded at the three stations were consistent, with the largest observed
radiative fluxes occurring between May and July for Mary River, Milne Port, and Steensby.
When compared to 2023 data, the maximum solar radiation levels were consistent.

With the exception of the extreme rainfall events recorded during the third week of September 2024, the

meteorological data collected during 2024 are consistent with the historical data. Other than the extreme
rainfall, there are some data that depart slightly from the historical trends, but those departures are within
the natural variation that would be expected over a multi-year monitoring program.

The 2024 dustfall monitoring results and trend analyses are available in the Terrestrial Environment
Annual Monitoring Report (EDI 2025) that will be submitted with the 2024 Annual Report for the Nunavut
Impact Review Board (NIRB).

A variety of programs are underway to reduce dust emissions. Baffinland has more than 30 commitments
related to dust that now form part of the Project Certificate No. 005 Amendment No. 005 that was issued
by the Nunavut Impact Review Board (NIRB) November 17, 2023. Note, this Certificate is similar to an air
quality permit in other jurisdictions. In 2021, Baffinland commissioned a third-party Dust Audit, which
includes the establishment of an independent Dust Audit Committee comprised of representatives from
the five North Baffin communities. As part of this work, the Dust Audit Committee undertook an on-site
investigation in October 2021, and additional engagement activities were conducted during 2022. The
second Dust Audit Committee on-site investigation was completed during April 2022. An interim Dust
Audit report was issued to the Baffinland Iron Mines community liaison officers and the communities in
September 2022. The results of the audit have been captured in a Final Recommendations Report that
was submitted to NIRB on February 16, 2023 (NIRB Registry No. 342950). The Final Recommendations
Report assessed the effectiveness of the current measures and put forward recommendations and
options to reduce the spread and effects of dust from the project activities. In 2023 there were three Dust
Audit Committee meetings to review recommendations to reduce dust emissions. A third on-site
investigation for the Dust Audit Committee was completed in April 2024 and the second annual Dust Audit
report will be submitted to NIRB in 2025. In addition, a memo summarizing the status of the Dust Audit
Committee recommendations was submitted in 2024 (NIRB Registry No. 350260). As part of this process,
Baffinland has developed standard operating procedures (SOPs) for dust suppression activities on mine
haul roads and mine operations, including: DusTreat system SOP (crusher operations), ore stockpile dust
management (DusTreat), and a dust suppression tanker trailer (airstrip). The specific mitigation measures
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that were implemented in 2024 include the following: blast optimization, watering of the Mine Haul Road,
dust suppressant trial at Crusher C, which has since resulted in consistent dust suppression application in
this area, and use of calcium chloride and water dust suppressants along the Tote Road.
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1 Introduction

Nunami Stantec Limited (Nunami Stantec) was retained by Baffinland Iron Mines Corporation (Baffinland)
to compile an annual report for the 2024 air quality, dustfall and meteorology monitoring programs at the
Mary River Mine Project (the Project). These monitoring programs include:

e continuous ambient air quality monitoring for sulphur dioxide (SO2), nitrogen oxides (NOx) and
nitrogen dioxide (NO:2) at Port Site Complex (PSC) and the Mine Site Complex (MSC)
accommodation buildings;

e continuous ambient air quality monitoring for total suspended particulates (TSP) and respirable
particulates 2.5 pym in diameter and less (PMzs) at the PSC and MSC (see Section 2 for more
details);

e passive dustfall monitoring at Milne Port, the Mine Site, and along the Tote Road; and

e automated meteorology stations at Milne Port, Mine Site and Steensby Port.

The background and ambient air quality (including dustfall) objectives are summarized below. Section 2
contains a more detailed description of the ambient air quality monitoring program and results. Section 3
contains a detailed description of the meteorology monitoring program and results. Section 4 contains a
detailed description of the dustfall monitoring and results. Section 5 presents an overall summary.
Section 6 contains the references.

1.1 Background and Objectives

Continuous monitoring of gaseous SOz and NO:2 is undertaken at the MSC and PSC, in accordance with
Project Certificate No. 005 issued by the Nunavut Impact Review Board (NIRB), Conditions #7 and #8.
No air quality monitoring is undertaken at Steensby Port as that component of the Project has not yet
been constructed. Continuous ambient air quality monitoring for SO2 and NO2 would normally be done at
the Project Development Area (PDA) boundary; however, because there are no power sources available
along the PDA boundary, the SO2 and NO2 monitors are located in an active area of the facility (e.g., at
the accommodation and office facilities). The results from the monitoring of gaseous SOz and NO: are
compared to ambient air quality standards and objectives for Nunavut as shown in Table 1.1.

Ambient air quality standards and objectives are non-statutory limits (i.e., not legally binding) used to
assess ambient air quality and guide air management decisions. Ambient air is defined as the outdoor air,
in this case outside (beyond) a PDA boundary. The PDA boundary is often referenced in industry as a
property fenceline where public access is restricted. The PDA boundary in this case is not a physical
fenceline; rather it is industry terminology for the boundaries at the edge of the Project areas for the Mine
Site and Port Site where public access is restricted. Ambient air quality standards are established to
protect the outdoor air in publicly accessible areas.

The air quality inside of the PDA boundary is considered from an occupational workplace perspective and
is assessed using thresholds or standards that are different from the ambient air quality standards. In
Nunavut, workplace air quality is protected by the Schedule O Contamination Limits provided in the
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Nunavut Occupational Health and Safety Regulations (NU Reg 003-2016, http://canlii.ca/t/52gsb). For this
report, the SO2 and NO2 monitoring data at the PSC and MSC are being compared to the Nunavut
Ambient Air Quality Standards (NAAQS), even though those two monitoring locations are inside the PDA
boundary.

The Government of Nunavut (GN) has established the NAAQS for several common air contaminants
(CACs) including total suspended particulate matter (TSP), particulate matter with an aerodynamic
diameter of <2.5 ym (PMz:5), NO2 and SO, (GN 2011). The NAAQS did not include an annual standard for
PMzs, therefore the Northwest Territories Ambient Air Quality Standard (NWTAAQS) was adopted for this
study.

Table 1.1 presents the air quality guidelines and objectives adopted by the Project for the CACs, referred
to as the Project Standards as well as the Canadian Ambient Air Quality Standards (CAAQS). The current
CAAQS reference standard is the 2020 guideline, which is being replaced with more stringent guidelines
in 2025. The 2020 and 2025 Guidelines are presented for reference in Table 1.1. As explained by the
CCME (2019), the CAAQS were established for the management of the larger air zones and are not
intended for use at a specific facility PDA boundary. Nevertheless, they are presented here for context
and comparison.

Table 1.1 Standards and Objectives for Ambient Air Quality
Common Air | Averaging NWT 2020 2025 Project
Contaminant Time Units NAAQS? AAQSP CAAQS® CAAQS¢ Standard®
SO, 1 hr ng/md 450 - 183 170 450
(172 ppb) (70 ppb) | (65 ppb)
24 hr pg/m3 150 - - - 150
(57 ppb)
Annual pg/m3 30 (11 ppb) - 13.1 10.5 30
(5 ppb) (4.0 ppb)
NO2 1 hr pg/m?3 400 - 113 79 400
(213 ppb) (60 ppb) | (42 ppb)
24 hr pg/m3 200 - - - 200
(106 ppb)
Annual pg/m3 60 (32 ppb) - 32.0 22.6 60
(17 ppb) (12.0 ppb)
TSP 24 hr pg/m3 120 - - - 120
Annual pg/m3 60 - - - 60
PM2.s 24 hr pg/m3 30 - 27 - 30
Annual pg/m3 - 10 8.8 - 10
LY
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Common Air | Averaging NWT 2020 2025 Project
Contaminant Time Units NAAQS? AAQSP CAAQS®© CAAQSH Standard®
Notes:

a GN (2011). ® GNWT (2014).
¢ 2020 Canadian Ambient Air Quality Standards (2020 CAAQS); CCME (2014). Provided for context, not
intended for use at facility PDA boundary for compliance.

d 2025 Canadian Ambient Air Quality Standards (2025 CAAQS); CCME (2019). Provided as reference to new
standard coming into effect in 2025.

¢ Project Standards are from Nunavut Standards where available, or otherwise the most stringent available from
a Territorial Government.

The CAAQS were established as objectives under sections 54 and 55 of the Canadian Environmental
Protection Act, 1999 on May 25, 2013. The 2020 CAAQS are not intended as facility-level regulatory
standards that are to be enforced at a PDA boundary. The 2020 CAAQS are summarized in Table 1.1 for
comparison purposes, although the adopted Project Standard for each CAC is based on the Nunavut
standards or a provincial or Health Canada surrogate.

The CAAQS were developed by the Canadian Council for the Ministers of the environment (CCME) to
manage air emissions and ambient air quality concentrations in a regional airshed; CAAQS are not
intended to determine compliance at the PDA boundary for an industrial facility (CCME 2019). The
CAAQS are best suited as a tool to manage air emissions in regional airsheds that have multiple
industrial sources with the objective of driving continuous improvement of air quality in Canada. Regional
airsheds typically have sensitive receptors (i.e., vulnerable populations such as infants, the elderly, and
those with respiratory ailments), major industrial air emissions, and opportunities for achievable emission
reductions. These airsheds often have multi-pollutant management needs. Regional airsheds differ based
on the unique characteristics of local geography, meteorological conditions, and composition of human
activity, including industrial activity.

Baffinland has committed to advancing an ambient air quality monitoring framework for the current
operations (4.2 million tonnes per year of production) in consultation with both the GN and ECCC. Section
2 describes the additional continuous monitoring equipment for measuring the TSP and PM2.s
concentrations at the MSC and PSC. The particulate monitoring equipment was installed and
calibrated/verified in December 2021. TSP and PMzs official data collection began in April 2022 following
several months of calibrating and data review. The potential applicability of the 2020 CAAQS to the
Project was considered as part of the monitoring framework and Baffinland determined that the 2020
CAAQS would be used for comparison purposes only in agreement with the CCME objective to “keep
clean areas clean” with respect to ambient air quality.

Passive sampling of dustfall is undertaken at sampling sites at Milne Port, the Mine Site, and along the
Tote Road (North and South Crossings). This program forms part of the Terrestrial Environment
Mitigation and Monitoring Plan (TEMMP) because of its linkage to monitoring of metals concentrations in
soil and vegetation and monitoring of vegetation abundance and diversity programs also presented in the
TEMMP. The locations and methodology used for the dustfall monitoring stations are summarized in the
2024 Terrestrial Environment Annual Monitoring Report (TEAMR, EDI 2025) that will be submitted with
the 2024 Annual Report for NIRB.
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1.2

Monitoring Locations

Table 1.2 and Figure 1.1 to Figure 1.3 summarize the locations for the two (2) ambient air quality monitoring

stations and the four (4) automated meteorology monitoring stations.

Table 1.2 Summary of Baffinland Ambient Air Quality and Meteorology Stations and the
Pond Inlet Airport Climate Station
Distance to Easting Northing
PDA (m, UTM Zone (m, UTM Zone
Station Location | Data Period (km) 17 W) 17 W)
Port Site Complex (PSC) Port Site year-round | Within PDA 503930 7976078
Ambient Air Quality
Monitoring Station
Mine Site Complex (MSC)| Mine Site year-round | Within PDA 561398 7913332
Ambient Air Quality
Monitoring Station
Mary River Meteorology Mine Site | year-round | Within PDA 558095 7914345
Station @
Milne Port Meteorology Port Site year-round 1.6 505831 7975274
Station @
Steensby Meteorology Mine Site year-round | Within PDA 593120 7799108
Station @
. . Pond Inlet | year-round | 130 from the 401435 8068271
g?nq Intljet Airport Climate Airport Port Site
ation
Complex

Notes:

@ Based-on information from Baffinland
b Based on Environment and Climate Change Canada (ECCC 2023) and on UTM Zone 18
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Baffinland Iron Mines

Section 1: Introduction
May 9, 2025

1.21 Mary River Mine Site

There is one (1) automated meteorology station at the Mary River Mine Site located near the
Weatherhaven structure. Photo 1.1 shows the Mary River meteorology station.

Photo 1.2 shows the continuous gas analyzers at the MSC. The ENVIDAS computer that controls the
data collection is the grey device at the bottom of the rack. The device below the computer display is the

Teledyne dilution calibrator.

Photo 1.3 and Photo 1.4 show the continuous ambient air quality monitors for TSP and PMzs. Photo 1.5
shows the location of the Mine Site ambient air quality monitoring station in relation to nearby buildings.

Photo 1.6 shows a dustfall station near the Mine Site.

7
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g i

=

Photo 1.1 The Mary River Meteorology Station looking towards the north.

W
NUNAMI 90 1-8

STANT



Baffinland Iron Mines

Section 1: Introduction
May 9, 2025

Photo 1.2 The rack-mounted Teledyne T100 (SOz) and T200 (NOx-NO2)
continuous gas analyzers at the MSC.
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208 VOLTS

CAUTION

Photo 1.3 The PM2s BAM analyzer at the MSC.
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Photo 1.4 The TSP and PMzs roof mount outlets and cutter heads.

Fresh Air

Laundry
Loading
Dock

Photo 1.5 Plan view showing the location of the ambient air quality (AQ)
monitoring station for SOz and NO: at the MSC (identified as MS or
Mine Site in this photo).
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Baffinland Iron Mines
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May 9, 2025
Photo 1.6 Dustfall station DF-M-01 (March 20, 2021) near the Mine Site is
located approximately 250 m south of the airstrip and 250 m east of
Camp Lake.
Wy
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1.2.2 Milne Port

Photo 1.7 shows the Milne Port Meteorology Station located approximately 1.6 km east of the Milne Port
infrastructure. Photo 1.8 shows the continuous gas analyzers at the PSC and the BAM 1020 continuous
analyzer for TSP. The ENVIDAS computer that controls the data collection is the grey device at the
bottom of the rack. The device below the computer display is the Teledyne dilution calibrator. Photo 1.9
shows the location of the PSC ambient air quality monitoring station in relation to nearby buildings.
Photo 1.10 shows dustfall monitoring station DF-P-04 near Milne Port.

Photo 1.7 Milne Port Meteorology Station (September 9, 2021).
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Photo 1.8

The rack-mounted Teledyne T100 (SO2) and T200
(NOx-NO3) continuous gas analyzers at the PSC.
The BAM 1020 analyzer for TSP is at the top of
the rack.
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Photo 1.9 The plan view showing the location of the ambient air quality (AQ)
monitoring station for SOz and NO: at the PSC (identified as Milne Port or
MP in this photo).

Photo 1.10 Dustfall station DF-P-04 (February 17, 2021) near Milne Port is located
approximately 300 m south of Quarry Q1 and 300 m east of the
Tote Road.
Wy
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1.2.3 Steensby

The Steensby automated meteorology station shown in Photo 1.11 is located approximately 120 km
southeast from the Mary River Mine Site. As the Mary River mine site increases production, a railway is to
be constructed to the southeast to transport ore to a port at Steensby Inlet which would operate
year-round to ship ore to market.

Photo 1.11 The Steensby Port Meteorology Station looking towards the west.
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2 Ambient Air Quality Monitoring

2.1 Methods

211 Continuous Monitoring for Nitrogen Oxides, Nitrogen Dioxide and
Sulphur Dioxide at Mary River and Milne Port

The Teledyne API Model T200 NOx analyzer shown below uses a photo multiplier tube (PMT) to detect
the amount of chemiluminescence created in the Reaction Cell. Photons from the reaction are filtered by
an optical high-pass filter which enter the PMT and strike a negatively charged photo cathode causing it
to emit electrons. A high voltage potential across these focusing electrodes directs the electrons toward
the array of high voltage dynodes. The dynodes in the T200 are designed so that each stage multiplies
the number of emitted electrons by emitting multiple, new electrons. This activity increases the number of
electrons emitted which are collected by the anode to create a useable current signal. The Signal is then
interpreted across the PMT board and translated to numerical data through the motherboard to be
displayed on the unit’s display panel and transmitted to collection software. (Operation Manual Model
T200 NO/NO2/NOx Analyzer, Teledyne API 2018a)

The Teledyne API Model T100 UV Fluorescence SOz Analyzer shown
here determines the concentration of SOz in the ambient air by drawing
in a continuous sample through the instrument. The sample gas is
exposed to ultraviolet (UV) light which causes the SO2 molecules to
change to an excited state (SO2*). As the molecules decay into SO2
they emit a photon. The reaction enters a PMT which increases the
number of electrons emitted (as in the T200). The Signal is then
interpreted across the PMT board and translated to numerical data through the motherboard to be
displayed on the units display panel and transmitted to collection software. (Operation Manual Model
T100 UV Fluorescence Analyzer, Teledyne API 2018b)

The NOx and SO: analyzers are calibrated and maintained in accordance with the manufacturer-
recommended calibration methods and the United States Environmental Protection Agency (US EPA)
calibration standards in compliance with 2020 CAAQS and CCME (2014).

21.2 Continuous Monitoring for Particulate Matter at Mary River and
Milne Port

The BAM 1020 air quality monitoring instrument collects and analyzes atmospheric dust (TSP or
respirable particulate matter, PM2.5, with an aerodynamic diameter of less than 2.5 micrometers)
concentrations in ambient air. The BAM 1020 has been widely used over the last 18 years by ECCC at
their nation-wide National Air Pollution Surveillance (NAPS) monitoring stations.

W
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The BAM 1020 measures dust particle mass through the principal of beta ray attenuation across the
sampling medium (filter tape). A small C-14 (Carbon 14) element emits a constant source of high-energy
electrons known as beta rays. The BAM 1020 first conducts a beta ray count across the clean filter tape,
records the value internally, and then proceeds to draw ambient air through the filter tape. Dust particles
are collected on the filter tape at the primary record location and scintillation counts are conducted to
measure the beta attenuation and calculate the PM concentration in micrograms per cubic metre (ug/m3).
Particle size differentiation is carried out utilizing a splitter head (size selective inlet or “SSI”) mounted on
the end of the sample inlet tube/pipe. The SSI creates a calculated flow change which cause heavier
particles to drop out of the flow path, delivering only the pre-determined particle size to the BAM analyzer.
Photo 2.1 shows the BAM 1020 continuous ambient air quality monitor at the PSC.

Photo 2.1 BAM 1020 for Continuous TSP Monitoring at the PSC —
Nunami Stantec Limited.

The TSP and PM2s concentration data are collected using the Envidas data acquisition software.

The measured TSP and PM2.s concentrations are compared to the NAAQS, and the CAAQS.

Any exceedances noted during the previous monitoring period are flagged and recorded during the
analysis. Four quarterly 2024 calibrations and audits are conducted on the monitors as part of the quality
control program to verify the accuracy of the data. In addition to the flow verifications, an exceedance
report is generated weekly through the Envidas Ultimate software and the exceedance data are checked
against the hourly data for consistency. The hourly concentrations for each monitor (NOx, SOz, TSP or

Wy
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PM:zs) from Envidas Ultimate software are also verified by comparing with the data trends from each
monitor for data correlations and anomalies.

It is important to note, however, there are some periods in 2024 when the measured TSP and PMzs
concentrations at the MSC do not seem to be in agreement with the visual observations of the air quality
conditions made by the on-site staff. Baffinland will be investigating potential causes for these apparent
data anomalies and investigating additional methods of validating these measurements in 2025. The
additional methods may include more frequent cleaning of the TSP and PM2s sampler inlets, submitting
BAM filter material and BAM data outputs to the analytical laboratory for verification, installation of a
camera looking towards the sampler inlets, and assessing the potential influence of the natural gas
furnace exhaust at the MSC.

2.2 SO, and NO:2 Results and Discussion

The ambient air quality monitoring results for 2024 for SOz and NO: are presented below separately for
the MSC and PSC monitoring locations.

221 MSC Ambient Air Quality Monitoring Station
2211 Sulphur Dioxide

The SOz data at the MSC ambient air quality monitoring station had 79.3% valid data for 2024 with a low
of 6.32% for December due to an internal pump failure, where the pump was repaired but a voltage surge
caused a main board short resulting in the analyzer being shut down. The analyzer is currently down
waiting to be diagnosed and repaired or replaced. July was also below 50% (42.6%) valid data due to dirt
infiltration into the system, blocking the flow path. An in-line filter apparatus was installed to mitigate
excess dust from entering the system

The SOz concentrations remained very low throughout 2024 and did not exceed the hourly (172 ppb),
24-hour (57 ppb) or annual (11 ppb) NAAQS (GN 2011) during the period of active operation. The
maximum hourly recorded concentration (48.85 ppb) recorded in July 2024 was 85.7% of the NAAQS 1-
hour standard. The maximum 24-hour average SOz concentration occurred on February 3, 2024, was
4.78 ppb, which is 8.4% of the NAAQS 24-hour standard. The 2024 annual average SOz concentration is
1.25 ppb which is 11.4% of the NAAQS annual concentration standard. The measured 1-hour value for
SO:2 (i.e., the 3-year average of the annual 99t percentile of the SO2 daily maximum 1-hour average) was
7.26 ppb (10.4% of the 1-hour CAAQS"). Negative values observed in the data set reflect background
noise in the system when the ambient air SOz levels fall below detectable limits. The system calibrations
were maintained and fell within the operational limits of the analyzer.

' Mary River MSC data based on 6966 valid data points (hourly readings) for SO2 and 8278 valid data points for
NOz2.
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Table 2.1 Hourly Summary of SO, Concentrations for MSC Ambient Air Quality Monitoring Station
(measured in parts per billion, ppb)
JAN FEB MAR APRIL MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL | 2022-2024
Mean 1.29 2.15 1.17 0.49 0.92 1.02 1.52 1.09 1.17 1.53 1.58 0.65 1.25 0.58
Median 1.01 1.86 1.16 0.33 0.54 0.92 1.30 1.07 1.13 1.48 1.54 0.55 1.13 0.59
Mode 0.53 1.42 1.13 0.22 0.71 0.81 1.41 0.71 0.95 1.67 1.51 n/a 0.87 1.05
Range 47.73 30.81 42.28 40.02 13.45 42.04 48.19 2.59 1.97 3.55 17.55 1.83 48.85 48.85
Minimum 0.0 0.0 0.0 0.0 0.0 0.45 0.66 0.53 0.33 0.22 0.78 0.21 0.0 0.0
Maximum 47.73 30.81 42.28 40.02 13.45 42.48 48.85 3.13 2.30 3.77 18.33 2.04 48.85 48.85
Count 626 655 685 684 659 499 317 714 691 715 674 47 6966 21790
% Valid 8414 | 97.47% | 92.07% | 95.00% | 88.58% | 69.31% | 42.61% | 95.97% | 95.97% | 96.10% | 93.61% | 6.32% 79.30% 82.84%
%
Notes:

Negative values reflect normal noise in the analyzer and are changed to zero
Nunavut Air Quality Standards: 1-hour 172 ppb, 24-hour 57 ppb, annual 11 ppb.

2022-2024 column is three-year total hourly averaged data. The three-year average of the annual 99" percentile of the daily maximum 1-hour average SOz concentrations
is 7.26 ppb. The average over a single calendar year of all 1-hour average SOz concentrations is 0.40 ppb.

CAAQS 2020: 1-hour 70 ppb, annual 5.0 ppb
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The SO2 maximum concentrations were highest in the winter and early spring (January-May) with an
additional spike in June and a gradual decrease throughout July. Valid data during July was 42.61%,
lowering the trend; however, data validity is based on a quarterly measure (CCME 2020). Data are
considered valid for inclusion in the calculations when there are at least 75% valid data for each quarter.
Although the data validity fell below 75% (42.61%) during July, the quarterly data (July to September) was
78.18% and is therefore included in the calculations and analyses (CCME 2020). Levels remained low
during the summer and rose again in the fall (October-November) months (Figure 2.1) consistent with
historical trends (RWDI 2015, 2017, 2018; Nunami Stantec 2021, 2022, 2023b, 2024). The likely cause of
the highest concentrations in winter may be the SOz emissions from diesel mine trucks operating in and
near the MSC ambient air quality monitoring station. Signs are posted near the MSC ambient air quality
monitoring station to request that operators refrain from idling their diesel trucks.

59.00 Nunavut Air Quality
Standards
49.00 1hr 172 ug/m3
24hr 57 ug/m3
39.00 Annual 11 ug/m3
o
=3
‘% 29.00
@]
[%5]
19.00
9.00
e et
A A & % A & - A > N = 2
= AN v ) & &
\)‘;}‘ ¥ v%‘(; ‘SQ* é\?‘ \\5\\ N (9\) @(é(/ O% é\% \“\ng
S S &S
\a & ¥ & Y 3 <
S = Q
MONTH
= Minimum == Mean Maximum

Figure 2.1 MSC Hourly SO; Concentration (ppb) Summaries by Month

The 3-year average of the annual 99t percentile of the daily maximum 1-hour average concentrations for
MSC for SOz was 7.26 ppb which is less than the CAAQS 2020 (70 ppb) and the CAAQS 2025 (65 ppb).
The average over a single calendar year of all 1-hour average concentrations (highest yearly average for
three years (2022 to 2024)), is 0.40 ppb, which is less than the CAAQS 2020 annual (5 ppb) and the
CAAQS 2025 annual (4 ppb).
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2.21.2 Nitrogen Dioxide

The measured NO2 data at the Mary River MSC ambient air quality monitoring station had 64.9% valid
data for 2024. The NO2 analyzer was adjusted out of specification in May and remained out of
specification until August, resulting in four months with low or no valid data (Table 2.2). The NO2
concentrations did not exceed the hourly (213 ppb), 24-hour (106 ppb) or annual (32 ppb) NAAQS (GN
2011) with maximum concentrations of 194.72 ppb (Figure 2.2), 78.7 ppb and 17.8 ppb, respectively. The
highest average hourly maximum occurred on February 20, 2024 (194.72 ppb). The CAAQS 2020 limits
are 60 ppb for the 1- hour averaging time (the three-year average of the annual 98t percentile of the daily
maximum 1-hour average concentrations), and 17.0 ppb for the annual averaging time (annual average of
all 1-hour average concentrations) (CCME 2014). The CAAQS 2020 are being used for comparison
purposes only in agreement with the CCME objective to “keep clean areas clean” and the most relevant
NO:2 standard for comparison is the NAAQS. The annual mean NO2 concentration (i.e., the average over
a single calendar year of all 1-hour average concentrations (highest yearly average)) was 17.65 ppb
which is slightly higher than the annual CAAQS 2020 (17.0 ppb). The 1-hour NO2 value (i.e., the three-
year average of the annual 98" percentile of the daily maximum 1-hour average NO2 concentrations) is
100.16 ppb which is greater than the 1-hour CAAQS 2020 (60 ppb). The maximum recorded values may
be attributed to vehicles or other diesel combustion equipment occasionally operating at locations near
the MSC ambient air quality monitoring station. The minimum values present in the data reflect the level
of zero air noise in the analyzer and remained consistent between calibrations.
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Table 2.2 Hourly Summary NO, Concentrations for MSC Ambient Air Quality Monitoring Station (ppb)
JAN FEB MAR APRIL* MAY* JUNE* JULY* AUG SEP OCT NOV DEC ANNUAL | 2022-2024

Mean 29.15 36.99 25.70 13.61 N/A N/A 2.52 3.54 4.91 7.7 19.99 33.70 17.80 16.00
Median 30.13 38.30 22.48 13.10 N/A N/A 1.29 1.57 3.65 5.06 19.18 35.01 17.00 9.57
Mode 49.10 50.26 3.26 N/A N/A N/A -0.17 2.30 1.89 1.78 4.05 50.39 -0.17 0.64
Range 86.89 194.33 73.14 22.82 N/A N/A 13.73 22.96 32.18 41.89 65.07 112.94 194.72 194.72
Minimum 0.17 0.39 0.44 2.1 N/A N/A 0.0 0.0 0.0 0.0 0.03 0.0 0.0 0.0
Maximum 87.06 194.72 73.57 24.92 N/A N/A 13.73 22.96 32.18 41.89 65.09 112.94 194.72 194.72
Count 655 668 702 102 0 0 122 714 690 715 675 653 5696.00 24982
% Valid 88.0% 99.4% 94.4% 14.17% 0% 0% 16.4% 96.0% 95.8% 96.1% 93.8% 87.8% 64.9% 95.0%
Notes:

Negative values reflect normal noise in the analyzer and are changed to zero.
Nunavut Air Quality Standards: 1-hour 213 ppb, 24-hour 106 ppb, annual 32 ppb
2022-2024 column is three-year total hourly averaged data

The three-year average of the annual 98™ percentile of the daily maximum 1-hour average NO2 concentrations is 100.16 ppb. The three-year average of all 1-hour average
NOz2 concentrations is 17.65 ppb.

*On April 5 at 10:00 AM a station check accidently adjusted the zero /span with atmospheric gases resulting in low negative values (-5 to -40 ppb) for the period of April 5,
2024, at 10:00 AM to July 26, 2024, at 08:00 AM. The data for that period were invalidated and the monitor was calibrated and brought back online on July 26" at 17:00
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The NO2 concentrations were highest in the winter and trended down in the late spring, Data from April 5
to July 26 were invalidated due to a station check error so late spring/early summer trends cannot be
considered in the analysis. NO2 Concentration rose in August and through to the end of December
(Figure 2.2) consistent with historical trends (RWDI 2015, 2018; Nunami Stantec 2021, 2022, 2023b,
2024). The likely cause of the highest concentrations in winter may be the NO2 emissions from diesel
generators, heating systems and mine trucks, operating in and near the MSC ambient air quality
monitoring station. Signs are posted near the MSC ambient air quality monitoring station to request that
operators refrain from idling their diesel trucks.

250.00 Nunavut Air Quality
Standards
200.00 1hr213 ppb
24hr 106 ppb
—_ Annual 32 ppb
2 150.00
=
€ 100.00
50.00 Slope adjusted in error
/\jata invalidated <—/
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Figure 2.2 MSC Hourly NO; Concentrations (ppb) by Month

The 3-year average of the annual 98™ percentile of the daily maximum 1-hour average concentrations for
MSC for NO2 was 100.16 ppb which is greater than the CAAQS 2020 (60 ppb) and the 2025 CAAQS

(42 ppb). The average over a single calendar year of all 1-hour average concentrations (highest yearly
average for three years (2022 to 2024), is 17.65 ppb, which is greater than the CAAQS 2020 and CAAQS
2025 numerical values of 17 ppb and 12 ppb respectively. Historical trends decrease through the spring
and summer; Invalidated data from April 5 to July 26 may have artificially increased the statistical trends
for 2024 by removing the lower levels that are usually found throughout that time period.
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2.2.2 PSC Ambient Air Quality Monitoring Station
2221 Sulphur Dioxide

The SO data at the PSC ambient air quality monitoring station had 93.3% valid data for 2024 (Table 2.3).
The SOz concentrations remained very low (0 to 7.74 ppb) throughout 2024 and did not exceed the hourly
(172 ppb), 24-hour (57 ppb) or annual (11 ppb) NAAQS (GN 2011). The maximum hourly recorded
concentration was 4.2% of the NAAQS 1-hour standard, 13.6% of the NAAQS for 24-hours and 5.6% of
the NAAQS annual standard. Negative values reflect the level of zero air noise in the analyzer and
remained consistent between calibrations once the internal pump was replaced and the system stabilized.
The SOz concentrations were highest in the winter and lowest in the summer months (Figure 2.3).
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Table 2.3 Hourly Summary SO, Concentrations for PSC Ambient Air Quality Monitoring Station (ppb)
JAN FEB MAR APRIL MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL 2022-2024

Mean 1.16 0.77 0.45 0.93 0.88 1.22 1.55 0.72 0.77 1.08 1.03 1.20 0.98 0.62
Median 1.00 0.63 0.37 0.87 0.89 1.25 1.56 0.68 0.71 1.02 1.00 1.10 0.92 0.63
Mode 0.89 0.12 0.42 0.92 0.84 1.02 1.43 0.77 0.69 0.87 1.10 1.02 0.87 -0.10
Range 4.33 4.25 2.81 3.28 4.18 1.57 4.72 7.57 1.66 2.67 2.35 3.15 7.74 7.74
Minimum 0.0 0.0 0.0 0.0 0.28 0.55 0.40 0.16 0.24 0.43 0.31 0.27 0.0 0.0
Maximum 4.33 4.25 2.81 3.28 4.45 212 5.12 7.74 1.90 3.09 2.66 3.42 7.74 7.74
Count 705 668 706 592 713 658 707 716 689 713 674 655 8196 22953
% Valid 94.8% 99.4% 94.9% 82.2% 95.8% 91.4% 95.0% 96.2% 95.7% 95.8% 93.6% 88.0% 93.3% 87.3%
Notes:

Negative values reflect normal noise in the analyzer and are changed to zero.

CAAQS 2020: 1-hour 70 ppb, annual 5.0 ppb

Nunavut Air Quality Standards: 1-hour 172 ppb, 24-hour 57 ppb, annual 11 ppb.

2022-2024 column is the three-year total hourly averaged data. The three-year average of the annual 99™ percentile of the SO2 daily maximum 1-hour average SO2
concentrations is 1.72 ppb. The three-year average of all 1-hour average SO concentrations is 0.31 ppb.
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The SOz concentrations remained low throughout the year and with a spike in July, and August (during
peak loader operations) then trended upward slightly in December (Figure 2.3) consistent with historical
trends (RWDI 2015, 2018; Nunami Stantec 2021, 2022, 2023b, 2024). The likely cause of the highest
concentrations in winter may be the SOz emissions from generators, heating systems and diesel mine
trucks operating in and near the PSC ambient air quality monitoring station. The elevate concentrations
during the summer months may be associated with vessel loading activities.
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Figure 2.3 PSC Hourly SO, Concentrations (ppb) by Month

The 3-year average of the annual 99" percentile of the daily maximum 1-hour average concentrations for
PSC for SO2 was 1.72 ppb which is less than the CAAQS 2020 (70 ppb) and the 2025 CAAQS (65 ppb).
The average over a single calendar year of all 1-hour average concentrations (highest yearly average for
three years (2022 to 2024), is 0.31 ppb, which is less than the CAAQS 2020 (5 ppb) and the CAAQS
2025 (4 ppb).
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2222 Nitrogen Dioxide

The NO:2 data at the Milne Port PSC had 93.1% valid data for 2024 with a low of 91% for December
(Table 2.4). The NO2 concentrations were less than the hourly (213 ppb), 24-hour (106 ppb) or annual (32
ppb) NAAQS (GN 2011) with concentrations of 108.0 ppb, 90.9 ppb and 11.4 ppb, respectively (Figure
2.4). The CAAQS 2020 limits are 60 ppb (hourly), and 17.0 ppb (annual arithmetic mean) (CCME 2014).
The NO2 concentrations did not exceed the 1-hour CAAQS (45.3 ppb) and were less than the annual
CAAQS in 2024 with a concentration of 7.2 ppb. The CAAQS are being used for comparison purposes
only in agreement with the CCME objective to “keep clean areas clean” and the most relevant NO2
standard for comparison is the NAAQS. The three-year average one hour mean NOz concentration was
7.2 ppb which is 42% of the annual CAAQS 2020 arithmetic mean (17 ppb). The maximum recorded
values may be attributed to vehicles or other diesel combustion equipment occasionally operating at
locations near the ambient air quality monitoring stations.

Negative values present in the data reflect the level of zero air noise in the analyzer when the ambient
gas concentrations are below the analyzer detection limits.
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Table 2.4 Hourly Summary of NO, Concentrations for PSC Ambient Air Quality Monitoring Station (ppb)
JAN FEB MAR APRIL MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL | 2022-2024

Mean 22.20 28.59 16.42 5.23 3.99 1.85 1.62 5.07 3.94 6.35 16.52 26.26 11.44 12.33
Median 17.12 30.31 10.10 2.1 2.77 0.78 0.81 3.53 1.93 3.32 12.39 27.64 3.57 3.74
Mode 0.03 25.94 0.86 0.85 1.42 0.47 0.33 0.33 0.54 0.72 1.18 31.97 0.33 0.53
Range 103.97 | 107.58 | 69.58 79.20 48.83 16.56 26.84 29.97 27.55 56.64 67.63 97.17 107.99 131.35
Minimum 0.0 0.41 0.21 0.12 0.07 0.0 0.0 0.15 0.04 0.08 0.13 0.14 0.0 0.0
Maximum 103.97 | 107.99 | 69.79 79.33 48.90 16.56 26.84 30.13 27.59 56.72 67.76 97.31 107.99 131.35
Count 707 668 706 592 713 658 707 716 689 713 656 655 8180 24753
% Valid 954% | 955% | 95.0% | 94.4% | 96.9% | 91.8% | 97.6% | 96.0% | 92.4% | 98.5% | 96.0% | 91.0% 93.1% 94.1%
Notes:

CAAQS 2020: 1-hour 60 ppb, annual 17.0 ppb

Negative values reflect normal noise in the analyzer and are changed to zero.
Nunavut Air Quality Standards: 1-hour 213 ppb, 24-hour 106 ppb, annual 32 ppb

2022-2024 column is the three-year total hourly averaged data. The 3-year average of the annual 98" percentile of the daily maximum 1-hour average NO2
concentrations is 45.32 ppb. The three-year average of all 1-hour average NO2 concentrations is 7.2 ppb.
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The NO2 concentrations were highest in the winter and lowest in the summer months (Figure 2.4),
consistent with historical trends (RWDI 2015, 2017, 2018; Nunami Stantec 2021, 2022, 2023b, 2024).
The likely cause of the highest concentrations in winter may be the NO2 emissions from diesel mine
trucks occasionally operating at locations near the PSC ambient air quality monitoring station.
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Figure 2.4 PSC Hourly NO; Concentrations (ppb) by Month

The 3-year average of the annual 98" percentile of the daily maximum 1-hour average concentrations for
PSC for NO2 was 45.32 ppb which is less than the CAAQS 2020 (60 ppb) and greater than the 2025
CAAQS (42 ppb). The average over a single calendar year of all 1-hour average concentrations (highest
yearly average for three years (2022 to 2024), is 7.2 ppb, that is less than the CAAQS 2020 (17 ppb) and
the CAAQS 2025 (12 ppb).
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223

Quality Assurance and Quality Control

Three quarterly site visits were conducted by Nunami Stantec in 2024 (January 12-14, 2024, March 21-
26, 2024, and July 26-29, 2024). The scope of work for the site visits included, quarterly audits, trouble
shooting and calibrating the NOx/SO:2 analyzers, monitor annual maintenance, chamber extraction and
cleaning, as well as filter and component replacements.

Additional in-person training sessions were conducted in 2024 with the on-site technicians. Training
included weekly and monthly equipment maintenance best practices and a review of the manufacturer-
recommended component replacement intervals.

Table 2.5 summarizes the maintenance and calibration activities that were completed for the gas
analyzers during the 2024 quarterly visits.

Table 2.5

2024 Quarterly Gas Analyzer Calibration and Maintenance Summary

Continuous Ambient Air Quality
Monitoring Station

Calibration and Maintenance
Completed

Maintenance not Completed
and Requiring Additional Work

MSC
Teledyne T100 analyzer for SO2

Teledyne T200 analyzer for
NO/NO2/NOx

Rebuilt reaction chamber for T100
and T200

Rebuilt pumps for T200

Replaced internal filters for T100
and T200

Replaced sintered filters and flow
orifices for T100 and T200

Conducted pre-burn calibration on
T100, T200

Conducted follow-up calibration
check after 5 to 7 day “burn in”

Installed inline filter on sample flow
inlet

e not applicable, the required
2024 maintenance was
completed

e SOz analyzer (T100) shut
down in December 2024, and
remains offline pending
manufacturer diagnosis and
repair

PSC
Teledyne T100 analyzer for SO2

Teledyne T200 analyzer for
NO/NO2/NOx

Rebuilt reaction chamber for T100
and T200

Replaced internal filters for T100
and T200

Replaced sintered filters and flow
orifices for T100 and T200

Conducted post-burn calibration on
T100, T200 as per manufacturers
recommendations

rebuilt NO2 pump

e not applicable, the required
2024 maintenance was
completed

2.2.3.1

Permeation (Span) and Zero Daily Quality Assurance

Perm tubes coupled with zero span daily checks are used to assess if a gas analyzer has had a failure
during the previous 23-hour cycle. If the daily level changes significantly over the observed daily trend
(sudden spikes or dips), then technicians conduct an on-site calibration check of the analyzer in question
to ensure that the unit is operating within the calibration validation limits (<15% of previous months
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calibration values, <6% analyzer operational limits). Once the checks are completed, the analyzer data
are validated, and ongoing perm/zero checks are monitored for changes.

2.2.3.2 Sulphur Dioxide

MSC

The SOz concentrations remained very low throughout 2024 and did not exceed the hourly (172 ppb),
24-hour (57 ppb) or annual (11 ppb) NAAQS (GN 2011) during the period of active operation (Figure 2.5).
Negative values present in the data, between February and August, indicate background noise in the
system typical for ambient levels with zero detectable concentrations. The monitor was offline in July due
to an internal line blockage; the lines were replaced during the Q3 quarterly, and the in-line filter on the
inlet supply was added and the analyzer was brought back online.

Zero and span data showed a consistent uniform equipment response through 2024 (Figure 2.6). Data
were verified monthly during calibration cycles. The analyzer was shut down in July due to a pump failure,
and again in December due to a system wide SOz analyzer failure. The loss of data is reflected in the July
and December 2024 data and trends (Figure 2.5). The internal flow lines were replaced during the Q3
quarterly and an external in-line filter was added to the system to prevent excess dust from entering the
system. Baffinland is still assessing the current MSC SO: analyzer failure.

Nunavut Air Quality
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Figure 2.5 MSC Hourly SO, Concentrations with 24-hour and Monthly Average Trends
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Figure 2.6 MSC Hourly SO; Annual Permeation Tube Span and Zero Data

PSC

The SO: concentrations remained very low throughout 2024 and did not exceed the hourly (172 ppb),
24-hour (57 ppb) or annual (11 ppb) NAAQS (GN 2011) during the period of active operation (Figure 2.7).
Negative values present in the data, mostly during the summer months, indicate background noise in the
system typical for ambient levels with zero detectable concentrations (Figure 2.7).

Zero and Span data were consistent with uniform equipment response and no significant spikes. (Figure
2.6). Data were verified monthly during the calibration cycles.
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Figure 2.7 PSC Hourly SO, Concentrations with 24-hour and Monthly Average Trends
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2233 Nitrogen Dioxide
MSC

The NO2 concentrations trend higher during the winter months and begin to trend down in March. The
analyzer was reset in error on April 5, 2024, resulting in negative readings between April 5 and July 27,
2024. The data from that time period were invalidated and removed from the data set, leaving available
data for 2024 as January 1-April 5 and July 28-December 31. The monitor was calibrated during the
quarterly and brought back online on July 27, 2024. The NO:2 concentrations were low in August and
September and then rose in the fall through to the end of 2024, (Figure 2.9). The resulting data (where
available) are consistent with historical trends (RWDI 2016, 2018; Nunami Stantec 2021, 2022, 2023b,

2024).

The perm span values remained consistent, through 2024 indicating linear data response from month to
month (Figure 2.10), Including the time frame from April 5 to July 27, 2024. The monthly calibration cycles
and daily perm span diagnostics confirm accurate diagnostic checks and verify data validity during the

cycles.
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Figure 2.9 MSC Hourly NO2 Concentrations with 24-hour and Monthly Average Trends
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Figure 2.10 MSC NO; Annual Permeation Tube Data Span/Zero

PSC

The NO2 concentrations were highest in the winter and lowest in the summer months (Figure 2.11),
consistent with historical trends (RWDI 2015, 2017, 2018; Nunami Stantec 2021, 2022, 2023b, 2024).

The NO:2 span values declined through March due to an expired perm tube; once replaced the NO2
concentrations remained consistent through the remainder of 2024 with no significant spikes or data
anomalies from permeation gas latency or extinction in the system. The perm tube range remains very
high and may be supplied with a permeation rate that has been set for a 1,000 ppb range system (Figure
2.12). Since the monitor range is set at 500 ppb instead of 1,000 a new permeation tube with a 400 ppb
range should be ordered and installed to reflect 80% of the range of the monitor.
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2.3 Particulate Matter Results and Discussion

Particulate matter monitoring results for 2024 (TSP and PM2s) are presented below separately for the
MSC and PSC monitoring locations, following a discussion of quality assurance and quality control.

Following an in-depth data review and preliminary investigation, there are some periods during 2024
when the measured TSP and PM:s concentrations at the MSC do not seem to be reasonable or accurate
based on visual air quality observations made by the on-site staff. Baffinland will be investigating potential
causes for these apparent data anomalies and investigating additional methods of validating these
measurements during 2025. The additional methods may include more frequent cleaning of the TSP and
PMz.s sampler inlets, submitting BAM filter material and BAM data outputs to the analytical laboratory for
verification, installation of a camera looking towards the sampler inlets, and assessing the potential
influence of the natural gas furnace exhaust at the MSC.

2.31 Quality Assurance and Quality Control

In 2024, Nunami Stantec Limited conducted quarterly audits and calibrations during the periods of
January 12-14, 2024; March 21-26, 2024, and July 26-29, 2024. The scope of work for the site visit
included audits, trouble shooting flow control replacement and calibrating the PM2.5s and TSP analyzers,
annual maintenance of the monitors, head (inlet) removal and cleaning, as well as filter and component
replacements.

Additional training sessions were conducted with the on-site technicians during the site visits.
Training included weekly and monthly equipment maintenance best practices and a review of the
manufacturer-recommended component replacement intervals (Met-One 2020).

Table 2.6 summarizes the maintenance and calibration activities that were completed for the BAM units
during 2024. Baffinland continues to work with Met-One to identify the cause of BAM equipment failures.
Baffinland has purchased BAM backup air temperature sensors as well as additional pumps and
wearable components to minimize future equipment downtime.
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Table 2.6 2024 Quarterly Beta Attenuation Monitor Calibration and Maintenance Summary
Continuous Ambient Maintenance not
Air Quality Calibration and Maintenance Completed Completed and Requiring
Monitoring Station Additional Work
MSC ¢ Replaced PM2:s Flow controller Not applicable (N/A),
BAM — PM25 e Replaced internal filters for PM2s and TSP maintenance was
BAM — TSP e Checked and verified flow path completed as planned
e Checked and verified internal sensors (relative
humidity (RH), temperature, pressure)
e Conducted audits, calibrations and training on PM2s
and TSP
e Removed and cleaned PM25s head and inlet tube
e Rotary pumps replaced with Medo pumps
PSC e Replaced internal filters for PM2.s and TSP N/A; maintenance was
BAM — PM25 e Checked and verified flow path completed as planned
BAM - TSP e Checked and verified internal sensors (RH,
temperature, pressure)
e Conducted audits, calibrations and training on PM25s
and TSP
e Removed and cleaned PM25 head and inlet tube
e  PMozs flow failure — replaced flow controller with
backup from MSC
e Rotary Pumps replaced with Medo Pumps
2.3.2 Total Suspended Particulates (TSP)
2.3.21 MSC

The BAM TSP data at the MSC ambient air quality monitoring station had 63.3% valid data for 2024. The
TSP analyzer rotary vane pump failed on March 22, 2024, and the analyzer was offline for Q2. The pump
was replaced with a Medo Pump on July 26, 2024; the analyzer was calibrated and put back into
operation on July 27, 2024 (Table 2.7). The hourly TSP concentrations ranged from 0 to 5,217 pug/m3
(Figure 2.13). The 24-hour averages shown in Figure 2.13 are for data collected midnight to midnight and
the monthly average is a rolling 30-day average. During the period that the analyzer was actively
recording, fifty-nine of the 24-hour averages (25.1%) were greater than the Project Standard TSP 24-hour
concentration (120 pug/m3). February and March contained the highest frequency of recorded values that
were greater than the Project standard (14 and 15, respectively); September had the lowest number of
24-hour average concentrations that were greater than the Project Standard (2 occurrences). Due to the
extended downtime of the instrument, a comparison through Q2 cannot be made. The measured 24-hour
average TSP concentrations ranged from 0 pug/m? to 2,909 ug/m3.

The Project Standards for ambient air quality are applicable to areas along the PDA boundary and
outwards. The TSP BAM at the MSC is located inside the PDA boundary and is therefore not in a location
to establish regulatory compliance with the Project Standards. The comparison of these MSC TSP
monitoring results (inside the PDA boundary) to the Project Standards is being done to guide
management actions for the protection of ambient air quality. The ambient air quality within the PDA

W
NUNAMI v, 2-23



Baffinland Iron Mines

Section 2: Ambient Air Quality Monitoring
May 9, 2025

boundary is managed using occupational (workplace) air quality standards that are different than the
NAAQS that were the basis for developing the Project Standards.

The highest levels were hourly spikes and may be associated with wind causing the inlet tubes to vibrate
on the roof top inlets or direct operation and maintenance interactions with the analyzer (Figure 2.13).

The hourly TSP concentrations were the highest in the winter and historically fall off through the summer.
The TSP BAM at MSC has been operating since April 2022. There is not a long-term historical data set to
compare with the current years TSP data; however, based on the available 2022 and 2023 data the TSP
concentrations, over the 3 years, were generally higher during the winter with increasing concentrations in
the spring during the freshet when dust from roadways cannot be managed with dust suppressants
(water) due to freezing temperatures and obvious safety concerns. TSP concentrations usually decline
through the summer. The TSP concentrations are variable throughout the rest of the year rising and
falling based on rainfall, and site activities that were happening near the MSC ambient air quality
monitoring station (Figure 2.11) (Nunami Stantec, 2023b, 2024). The TSP BAM was offline during the
spring thaw and into the summer; historically there is a seasonal spike during spring freshet, and since
the TSP BAM was offline during those time periods that data was not captured in the 2024 data set. Back
up pumps and rebuild kits are now kept in inventory at the Project site to minimize extended down time in
the future (Figure 2.14). Note the two different scales on the y-axis in Figure 2.14.

The measured annual average TSP concentration 148.5 ug/m?was greater than the Project Standard
annual average concentration (60 ug/m3) for the available period of record. The Project Standards for
ambient air quality are applicable to areas along the PDA boundary and outwards. The TSP BAM at the
MSC is located inside the PDA boundary and is therefore not in a location to determine compliance with
the Project Standards. Nevertheless, controls should be implemented to limit the amount of dust that
escapes during the ore crushing and transportation activities at the mine site.

There are some periods during 2024 when the measured TSP and PM2s concentrations at the MSC do
not seem to be reasonable or accurate based on visual air quality observations made by the on-site staff.
Baffinland will be investigating potential causes for these apparent data anomalies and investigating
additional methods of validating these measurements during 2025. The additional methods may include
more frequent cleaning of the TSP and PMz.s sampler inlets, submitting BAM filter material and BAM data
outputs to the analytical laboratory for verification, installation of a camera looking towards the sampler
inlets, assessing the potential vibration interference from extended inlet tubes, and assessing the
potential influence of the natural gas furnace exhaust at the MSC.
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Table 2.7 Hourly Summary TSP Concentrations for MSC Ambient Air Quality Monitoring Station (ug/m?3)
JAN FEB MAR | APRIL MAY JUNE JULY AUG SEP OCT NOV DEC | ANNUAL

Mean 215.2 291.0 462.3 N/A N/A N/A 240 56.4 11.0 78.0 56.3 135.1 148.5
Median 93.6 120.6 242.4 N/A N/A N/A 8.3 1.1 7.0 27.8 36.7 53.1 41.8
Mode 49.9 55.3 57.5 N/A N/A N/A 4.5 5.0 5.7 3.6 13.8 59.3 4.5
Range 44151 | 5212.0 | 3863.2 0.0 0.0 0.0 298.6 | 1929.8 | 2433 | 13264 | 400.7 | 21734 5217.9
Minimum 6.2 5.9 13.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 3.3 0.0
Maximum | 4421.3 | 52179 | 3876.5 0.0 0.0 0.0 2908.6 | 1929.8 | 2433 | 13264 | 401.2 | 2176.7 5217.9
Count 710 654 529 0 0 0 154 741 719 647 711 695 5560
% Valid 95.4% | 97.3% | 71.1% 0.0% 0.0% 0.0% 20.7% | 99.6% | 100.0% | 87.0% | 98.8% | 93.4% 63.3%
Note:
N/A — not available; analyzer offline during recording period
Negative values reflect normal noise in the analyzer and are changed to zero
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2.3.2.2 PSC

The BAM TSP data at the PSC ambient air quality monitoring station had 58.0% valid data for 2024.

For the available period of record, the hourly TSP concentration ranged from 0 to 324.7 ug/m3

(Figure 2.15). The 24-hour averages shown in Figure 2.15 are for data collected midnight to midnight and
the monthly average is a rolling 30-day average. One 24-hour average concentration was greater than
the 24-hour Project Standard (120 pg/m?) with a value of 153 ug/m3, occurring on March 26, 2024. The
measured annual average TSP concentration (11.8 ug/m3) was less than the annual Project Standard
concentration (60 pug/m3) for the available period of record. The TSP concentrations remained low
throughout the early part of the year and showed an increase in late spring prior to the pump failure. The
pump was replaced in July capturing the late season increase while vessel loading was still underway.
The measured TSP concentrations were reduced in September and variable through October, November
and December (Figure 2.16). Note the two different scales on the y-axis in Figure 2.16.

The TSP BAM at PSC has been operating since April 2022. There is not a long-term historical data set to
compare with the current years TSP data; however, based on the available 2022 and 2023 data the TSP
concentrations at PSC and MSC indicate a similar trend over the three years. In all three years, the TSP
concentrations are higher during the winter and the concentrations increase in the spring during the
freshet when dust from roadways cannot be managed with dust suppressants (water) due to freezing
temperatures and obvious safety concerns. TSP concentrations usually decline through the summer. The
TSP concentrations are variable throughout the year rising and falling based on rainfall, and site activities
happening near the PSC ambient air quality monitoring station (Figure 2.11) (Nunami Stantec, 2023b,
2024).
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Table 2.8 Hourly Summary TSP Concentrations for PSC Ambient Air Quality Monitoring Station (ug/m?3)
JAN FEB MAR APRIL MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

Mean 11.0 131 19.6 121 N/A N/A 7.3 11.2 5.2 9.0 10.3 13.9 11.8
Median 8.3 9.9 12.4 4.8 N/A N/A 7.0 6.9 4.4 4.9 6.5 8.2 7.3
Mode 4.7 7.4 9.6 4.3 N/A N/A 7.2 6.7 3.9 6.9 26 71 6.7
Range 120.8 95.2 191.4 324.7 N/A N/A 211 324.4 31.8 189.7 242.9 122.3 324.7
Minimum 0.0 0.0 0.0 0.0 N/A N/A 0.0 -0.0 0.0 0.0 0.0 0.0 0.0
Maximum 120.8 95.2 191.4 324.7 N/A N/A 211 324.4 31.8 189.7 242.9 122.3 324.7
Count 490 610 616 348 0 0 46 741 407 631 71 493 5093
% Valid 65.9% 90.8% 82.8% 48.3% 0.0% 0.0% 6.2% 99.6% 56.5% 84.8% 98.8% 66.3% 58.0%
Note:

N/A — not available; analyzer offline during recording period. Range may exceed Maximum value when there are negative values present.
Negative values reflect normal noise in the analyzer and are changed to zero
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2.3.3 Respirable Particulates 2.5 ym in Diameter and Less (PM.5)
2.3.31 MSC

The BAM PM25 data at the MSC ambient air quality monitoring station had 69.7% valid data for 2024 with
6,122 recorded hours (Table 2.9). There are 97 occurrences where the measured hourly PM2.5 were
greater than the stations associated TSP measured concentration.

The measured hourly PM25 concentration values that were greater than the measured hourly TSP
concentration for the same hour were marked as invalid and excluded from the analysis. The cause of the
abnormal values may have been associated with wind or other events vibrating or disturbing the sampler
inlet head. Excessive disturbances in the high dust environment can cause trapped dust in the cutter
head (PM2s cyclone) to be liberated and deposited on the filter paper.

The hourly PM25 concentrations ranged from 0.0 to 1,275.6 ug/m?3 (Figure 2.17). The vacuum pump failed
in May 2024 and was brought back online in July when new medo pumps arrived on-site. Backup pumps
and rebuild kits are now maintained in inventory to prevent data gaps due to pump failure.

Due to the wind events and other disturbances causing the measured PM2sto be greater than the
measured TSP values, ongoing, frequent cleaning and maintenance of the inlet tube and sampler needs
to be conducted. During 2024 there were seventeen recorded events that were greater than the 24-hour
PM2.s Project Standard (30 pg/m3). The measured 24-hour PM25 concentrations that were greater than
the Project Standard ranged from 39.4 to 643.6 ug/mé2. Four of the seventeen occurrences were in
February and the remaining events were in March. The measured PMz.s concentrations in 2024 were
highest in February and March falling rapidly in April. The analyzer was offline from April 22 to July 26,
2024. When the analyzer came back online, the measured PMz5 concentrations remained low throughout
the remainder of 2024 (Figure 2.18). The average measured PMzs concentration, for the available period
of record (13.7 ug/m?3), was greater than the Project Standard annual average concentration (10 ug/ms),
the overall high concentrations were mostly due to peaks recorded during February and March 2024. The
PM2.s BAMs have been operating since April 2022. There is not a long-term historical data set to compare
the current years data to; however, based on the 2022 and 2023 data the trends in the PMzs
concentrations at the MSC are consistent with trends in the TSP concentrations. Higher PMzs
concentrations are recorded during the winter than the summer with an increase in the concentrations
during the spring during freshet when dust from roadways cannot be managed with dust suppressants
(water) due to freezing temperatures and obvious safety concerns. The PM2.s concentrations usually
decline through the summer. The PM2.s concentrations are variable throughout the year rising and falling
based on rainfall, and site activities occurring near the MSC ambient air quality monitoring station (Figure
2.11) (Nunami Stantec, 2023b, 2024).
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There are some periods during 2024 when the measured TSP and PMz5 concentrations at the MSC do
not seem to be reasonable or accurate based on visual air quality observations made by the on-site staff.
Baffinland will be investigating potential causes for these apparent data anomalies and investigating
additional methods of validating these measurements during 2025. The additional methods may include
more frequent cleaning of the TSP and PM2.5 sampler inlets, submitting BAM filter material and BAM data
outputs to the analytical laboratory for verification, installation of a camera looking towards the sampler
inlets, assessing the potential interference from vibrations from extended inlet tubes and assessing the
potential influence of the natural gas furnace exhaust at the MSC.
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Table 2.9 Hourly Summary PM.s Concentrations for MSC Ambient Air Quality Monitoring Station (ug/m3)
JAN FEB MAR APRIL MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

Mean 5.0 45.6 57.0 4.6 N/A N/A 1.5 1.1 0.9 2.0 2.7 5.6 13.7
Median 4.0 15.6 21.2 3.7 N/A N/A 0.5 0.4 0.5 0.7 23 4.2 3.2
Mode 3.9 8.4 9.2 3.1 N/A N/A 1.5 1.4 -0.1 0.0 26 1.4 0.0
Range 34.8 1158.7 1275.6 158.8 N/A N/A 122.6 14 17.9 46.4 43.8 81.9 1275.6
Minimum 0.0 0.0 0.0 0.0 N/A N/A 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Maximum 34.8 1158.7 1275.6 158.8 N/A N/A 122.6 14 17.9 46.4 43.8 81.9 1275.6
Count 711 640 703 388 0 0 132 741 657 712. 712 726 6122
% Valid 95.6% 95.2% 94.5% 53.9% 0.0% 0.0% 17.7% 99.6% 91.3% 95.7% 99.0% 97.6% 69.7%
Note:
N/A — not available; monitor offline during recording period
Negative values reflect normal noise in the analyzer and are changed to zero
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Figure 2.18 MSC PM. s Hourly Concentrations (ug/m?) by Month
(Note: PM2.s maximum on Y-axis 2 with separate scale)

Continuous PM25 concentration monitoring began in April 2022 and three years of data are not yet
available for comparison to the 2020 CAAQS.
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2.3.3.2 PSC

The BAM PMz25 concentration data at the PSC ambient air quality monitoring station had 73.3% valid data
for 2024.The PMzs analyzer pump failed on April 27 and was back online on July 29, 2024 after a
replacement pump was installed (Table 2.10).

The valid hourly measured PM2.s concentrations ranged from -6.2 to 54.5 ug/m?3 (Figure 2.19).

The 24-hour averages shown in Figure 2.19 are for data collected midnight to midnight and the monthly
average is a rolling 30-day average. The BAM successfully recorded 6,435 hours of data in 2024.
During the 2024 operational period, there were no measured 24-hour PM2.s concentrations that were
greater than the 24-hour PM2.s Project Standard (30 ug/m?).

The monthly average PM25s concentrations were highest in quarter 1, 2024. The analyzer was offline from
April 27 to July 29, 2024, so a trend during that period is not available. Valid PM2.5 concentrations were
recorded from August to October and began to trend upward in November through to the end of 2024.
(Figure 2.20). The average annual PM2s concentration for the available period of record (3.3 pg/m3) was
less than the Project Standard (10 pg/m?3). The PM2.s BAM at PSC has been operating since April 2022.
There is not a long-term historical data set to compare the current years data to, however, based on the
available 2022 and 2023 data the trend in the PM2s concentrations at the PSC are consistent with the
TSP concentrations. The PM2.s concentrations trend higher during the winter than the summer with a rise
in concentrations in the spring during freshet when dust from roadways cannot be managed with dust
suppressants (water) due to freezing temperatures and obvious safety concerns. The PMzs
concentrations usually then decline through the summer. The PM2.s concentrations remains variable
throughout the rest of the year rising and falling based on rainfall, and site activities occurring near the
PSC ambient air quality monitoring station (Figure 2.11) (Nunami Stantec, 2023b, 2024).
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Table 2.10 Hourly Summary PM.s Concentrations for PSC Ambient Air Quality Monitoring Station (ug/m?3)

JAN FEB MAR APRIL MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL
Mean 5.1 4.9 4.0 3.8 N/A N/A 0.3 22 1.3 1.7 3.2 43 3.3
Median 43 4.2 3.5 3.1 N/A N/A 0.2 1.9 1.2 1.5 2.8 4.0 2.8
Mode 3.8 3.3 3.1 3.0 N/A N/A 0.5 1.5 24 1.1 23 3.9 24
Range 371 411 215 26.8 N/A N/A 6.7 16.2 15.9 54.5 21.7 21.7 54.5
Minimum 0.0 0.0 0.0 0.0 N/A N/A 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Maximum 37.1 411 21.5 26.8 0 0 6.7 16.2 15.9 54.5 21.7 21.7 54.5
Count 702 692 712 636 0 0 53 741 719 725 715 740 6435
% Valid 94.4% 99.4% 95.7% 88.3% 0.0% 0.0% 71% 99.6% 99.9% 97.5% 99.3% 99.5% 73.3%

Note:
N/A — Data were invalid during this period due to equipment malfunction (i.e., external pump failure)
Negative values reflect normal noise in the analyzer and are changed to zero
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Figure 2.20 PSC PM.;s Concentrations (ug/m?3) by Month
(Note: PM2s max on right-hand Y-axis with a separate scale)

Continuous monitoring for PM2.5 concentrations at PSC began in April 2022. Three years of continuous
measured PMzs concentration data are not available at the PSC, therefore comparison to the 2020

CAAQS is not possible.
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3 Meteorology

The Mary River, Milne Port, and Steensby meteorology monitoring stations are equipped to collect a suite
of measurements, which are summarized in Table 3.1. Additionally, the measurements provided at the
Pond Inlet Airport Climate Station are also provided in summary form for comparison. In general, each
station provides measurements of ambient temperature, relative humidity, rain precipitation, and wind
speed/direction.

The meteorology stations at Mary River, Milne Port, and Steensby also record measurements of solar
radiation. Although the climate station at the Pond Inlet Airport does not collect solar radiation data, the
three (3) meteorology stations at the Project can be compared to each other. The data collected from the
meteorological stations are used to establish an ongoing climatic record in key project areas.

Table 3.1 Summary of Data Collected at Each Baffinland Meteorology Station and the
Pond Inlet Airport Climate Station in 2024
Wind
Relative Rainfall Solar Speed/Wind
Station Temperature Humidity Precipitation Radiation Direction
Mary River Meteorology Station v v v v v
Milne Port Meteorology Station v v v v v
Steensby Meteorology Station v v v v v
Pond Inlet Airport Climate Station v v v v

3.1 Methods

The three meteorology stations at the Project are each equipped with a datalogger and several sensors,
which are consistent across the three sites as indicated in Table 3.1. Until 2020, Campbell Scientific
Canada provided annual meteorology station maintenance services. These services have been provided
by Nunami Stantec since 2020. A summary of the probes currently installed at each site is provided in
Table 3.2.

Each meteorology station is equipped with an enclosure that stores the datalogger, charger, and
communications hardware. The enclosure is sealed after maintenance and contains a desiccant to
prevent the buildup of moisture. The datalogger receives input from the sensors, which are stored and
synched with offsite data storage via Iridium satellite communications (Campbell Scientific Canada 2015).
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Table 3.2 Summary of Data Collection Equipment at Each Baffinland Meteorology Station
Station Sensors Datalogger Communications
Mary River HC2-S3-XT Rotronics Temp and Relative CR 1000-55 [9522B Iridium Satellite
Meteorology Station |Humidity Probe Modem
05103 RM Young Wind Monitor COM9522B Satellite Modem
Interface
SP Lite2 Kipp & Zonen Solar Radiation Sensor SC932A CS I/O Interface
SBS 500 Tipping Bucket Rain Gauge
Milne Port HC2-S3-XT Rotronics Temp and Relative CR 1000-55 |9522B Iridium Satellite
Meteorology Station |Humidity Probe Modem
05108 RM Young Wind Monitor COM9522B Satellite Modem
Interface
SP Lite2 Kipp & Zonen Solar Radiation Sensor SC932A CS I/O Interface
SBS 500 Tipping Bucket Rain Gauge
Steensby HC2-S3-XT Rotronics Temp and Relative CR 1000-55 |9522B Iridium Satellite
Meteorology Station | Humidity Probe Modem
05108 RM Young Wind Monitor COM9522B Satellite Modem
Interface
SP Lite2 Kipp & Zonen Solar Radiation Sensor SC932A CS I/O Interface
SBS 500 Tipping Bucket Rain Gauge

The gathered data were post processed to provide monthly averages for 2024. These datasets were then
compared to the Canada Climate Normal data, which are a set of monthly averages taken across a
30-year span beginning in 1991 and ending in 2020. This comparison provides context for year-over-year
trends when compared to the 2024 dataset.

Additionally, ECCC provides guidance on data gathering and completeness for each type of data
monitored (ECCC 2023). Data that do not adhere to the completeness standards can still be reported but
will receive a code indicating that they are incomplete. In general, data with code A adhere to the listed
completeness criteria, data with code B contain at least 25 years (83% of the 30-year Climate Normal
data requirement), data with code C contain at least 20 years (67% of the 30-year Climate Normal data
requirement), data with code D contain at least 15 years (50% of the 30-year Climate Normal data
requirement), data with code E contain at least 10 years (33% of the 30-year Climate Normal data
requirement), data with code F contain at least 5 years (17% of the 30-year Climate Normal data
requirement), and data with code G contain less than five years of data.

For reference, the Climate Normal data for Pond Inlet Airport are predominantly code C. Data that do not
adhere to code A are noted in the tabulated results (ECCC 2023).
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3.11 Quality Assurance and Quality Control

Table 3.3 summarizes the annual 2024 maintenance work completed for the three Baffinland
meteorological stations. The tasks that could not be completed due to the lack of some specific items at
site are also listed with a note on the additional work needed.

Table 3.3 Summary of the 2024 Annual Maintenance Completed for the

Meteorological Stations

Station

Meteorology

Maintenance Completed

Maintenance Not Completed and
Requiring Additional Work

Mary River

e Mary River meteorology station tipping bucket

rain gauge (TBRG) mechanism was cleaned,
the sensor cables and power supply system
were checked (especially the solar panel
charge controller). The desiccant inside the
datalogger enclosure was replaced, the solar
panel was cleaned.

The planned 2024 maintenance was
completed.

Milne Port

Milne Port meteorology station TBRG
mechanism was cleaned, the sensor cables
and power supply system (especially the solar
panel charge controller) were checked.

The desiccant inside the datalogger enclosure
was replaced, the solar panel was cleaned.

The planned 2024 maintenance was
completed.

Steensby

Steensby meteorology station maintenance
included re-installation of TBRG that had been
removed in Fall 2023 for safety, replacing
wind screen around the TBRG, replacing
single battery with two external 12-volt
batteries, replacing the new solar panel
charge controller, grounding wire and
desiccant inside the datalogger enclosure,
rewiring the vandalized Iridium satellite
antenna, and cleaning solar panel

Replace external batteries and check the
performance of the solar panels; if necessary,
replace the solar panels and the associated
charge controllers.
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3.2 Results and Discussion

As presented below, the 2024 meteorology data recorded at each meteorology station are compared with
data from the Pond Inlet Airport Climate Station as well as the Canadian Climate Normals (1991-2020).

The meteorology stations are situated in the Northern Arctic Ecozone. The climate is semi-arid with
relatively little precipitation. Monthly mean temperatures at long-term ECCC climate stations range from
approximately -34°C in February at Pond Inlet to about 7°C in July at Igloolik. Mean monthly precipitation
at long-term ECCC climate stations range from 4 mm in February at Pond Inlet, Sanirajak, and Nanisivik,
to about 64 mm in August at Dewar Lakes. Variability in precipitation at the long-term ECCC stations
ranges from about 5 mm in January to about 30 mm in August (Baffinland 2018).

Generally, snow melt occurs in late June and frost—free conditions last until late August. The onset of
snow melt usually begins around early to mid-June when daytime temperatures are consistently above
0°C. Following the onset of snow melt, air temperatures rise, and the amount of daylight increases,
triggering plant growth and green-up (Baffinland 2018).

3.21 ECCC Recommendations

When processing meteorological information, ECCC recommends that a climatological day be taken from
6:00 Coordinated Universal Time (UTC) one day to 6:00 UTC the following day. For the site of interest as
agreed upon (and for a large portion of Canada), one climatological day will start at approximately
midnight one day and end at midnight the following day (ECCC 2023).

ECCC defines mean temperature data completeness for the Canadian Climate Normal by the 3-and-5
rule (ECCC 2023). Months with more than three consecutive days without data or more than five total
days without data are considered incomplete.

Definitions of completeness for humidity data, and wind data require a 90% completeness of hourly data
per month (ECCC 2023). For precipitation data, 100% monthly collection is required for completeness for
airport stations that support flight operations (ECCC 2023).

3.2.2 Air Temperature

Currently, all three stations (Mary River, Milne Port, and Steensby) record an hourly minimum and
maximum air temperature reading. Therefore, the daily minimum and maximum values were taken from
the hourly minimum and maximum values over the course of the climatological day. For the average air
temperature, the hourly air temperature readings are averaged over the entire monthly period.

Summaries of the monthly averages for the daily minimum, daily maximum and average air temperatures
are presented in Table 3.4, Table 3.5, and Table 3.6, respectively. The trends are presented graphically
in Figure 3.1, Figure 3.2, and Figure 3.3, respectively.

The datasets from each of the Project meteorology stations are compared to the 2024 data retrieved from
the Pond Inlet Airport Climate Station, as well as the Canadian Climate Normal data (taken from
Pond Inlet Airport). As indicated in Table 3.4, the Steensby meteorological station experienced
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intermittent data outages from January to April 2024 due to low battery voltage. No data were recorded
during May and June 2024 as the station was completely offline. Data recording resumed in late July after
two external batteries were replaced during a visit to conduct maintenance. A total of 4,817 hours of data
were missing between January and July: 707 hours in January, 631 hours in February, 648 hours in
March, 685 hours in April, and all data for May and June, with an additional 682 hours missing in July.
The average air temperatures for January to July 2024 at Steensby are therefore not complete as they do
not meet the requirements of the ECCC recommended 3-and-5 rule.

The trends of lowest and highest recorded air temperatures are summarized in Table 3.7 and Table 3.8,
respectively. The stations with recorded data are Mary River and Milne Port. The meteorological data
summary for 2006—2015 was provided by Knight Piesold (Knight Piesold 2016). Data for 2018 and 2019,
as well as the baseline data were provided in the 2018 and 2019 EDI TEAMR (EDI 2018, 2019).

For 2024, the results presented for average minimum, maximum and daily air temperatures indicate that
each station follows the same general trend when compared to the Canadian Climate Normal for the
Pond Inlet Airport. Peak low air temperatures occur during the winter of the year (December through
March), with peak high air temperatures occurring during July and August. The daily average air
temperatures tended to be higher than the trend indicated in the Climate Normal for most of the year,
except between June and August where the daily average air temperatures were similar. The trend of the
station temperatures (Mary River, Milne Port, and Steensby) remained close to the Pond Inlet Climate
Normals throughout the year, with the exception of periods from May to August and in December, when
they deviated.

At Mary River, the lowest recorded 2024 air temperature was -47.3°C in January (Table 3.7). Typically,
the minimum air temperature had been recorded in February in 2020, 2021 and 2023 and December in
2022, which is consistent with 2024. Although it is slightly warmer than the previous years, it falls within
the temperature range of 2022 and 2023, staying within a few degrees. Overall, it remains consistent with
the past couple of years. The highest air temperature recorded in 2024 was 19.2°C, which is consistent
with previous yearly data as it also occurred in July. Compared to 2023, the 2024 maximum air
temperature at Mary River was lower, aligning more closely with 2018 data. In general, summer air
temperatures at the Mary River were highest during June, July and August (according to the averages
presented in Figure 3.1 through Figure 3.3), which is consistent with 2023 data.

At Milne Port, the lowest recorded air temperature in 2024 was -41.8°C, recorded in late January, similar
to prior years when minimum occurred in February. The 2024 minimum temperature aligns with 2022
values, which is slightly warmer than in 2023. The highest air temperature recorded in 2024 was 18.9°C,
similar to the Mary River site and occurred in July. This is consistent with previous years, although slightly
cooler than in 2023.
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Table 3.4 Summary of 2024 Daily Minimum Temperature at the Baffinland Meteorology Stations and the Pond Inlet Airport
Climate Station
Daily Minimum Temperature
(°C)
Station Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
Mary River Meteorology -30.2 -33.3 -28.7 -19.2 -11.5 1.3 5.6 3.8 1.6 -5.6 -20.7 -33.8 -14.2
Station
Milne Port Meteorology -29.4 -30.1 -28.0 -18.1 -11.1 04 4.6 3.9 1.9 -4.8 -19.2 -29.9 -13.3
Station
Steensby Meteorology - - - - - - - 3.5 2.2 -3.0 -14.9 -29.3 -8.3
Station @
Pond Inlet Airport Climate -29.8 -30.3 -28.8 -17.8 -10.6 -0.2 3.1 3.6 1.9 -4.4 -16.2 -29.6 -13.2
Station ©
Pond Inlet Airport Climate -35.5 -36.5 -33.4 -25.1 -11.9 0.0 3.2 23 -3.3 -11.5 -23.8 -30.5 -17.2
Station ¢
Notes:

means data were incomplete or missing

a A total of 4,817 hours of data were missing from January to July: 707 hours in January, 631 hours in February, 648 hours in March, 685 hours in April, all
data in May and June, and 682 hours in July.

b Based on 2024 hourly data: data missing on Jun. 03 at 1:00 PM and 3:00 PM, Jun. 22 at 4:00 PM to Jun. 23 at 5:00 PM, Jun. 29 at 6:00 PM, Aug. 08 at 7:00
PM, Sep. 24 at 4:00 AM to 10:00 AM, Nov.11 at 12:00 PM to Nov. 12 at 11:00 AM, Nov. 22 at 9:00 PM to Nov. 23 at 2:00 PM, 2024

¢ Based on 1991 to 2020 Climate Normal data
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Table 3.5 Summary of 2024 Daily Maximum Temperature at the Baffinland Meteorology Stations and the Pond Inlet Airport
Climate Station
Daily Maximum Temperature
(°C)
Station Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
Mary River Meteorology Station -22.0 -25.7 -19.4 -9.8 -4.3 71 12.7 10.6 6.1 -1.0 -13.2 -24.4 -6.9
Milne Port Meteorology Station -23.8 -24.4 -21.7 -11.5 -5.3 5.3 11.3 9.5 57 -1.0 -12.9 -24.3 -7.8
Steensby Meteorology Station 2 - - - - - - - 8.7 5.2 0.2 -9.7 -22.1 -3.5
Pond Inlet Airport Climate
Station © -25.7 -25.5 -23.4 -121 -5.7 3.6 9.2 8.3 5.6 -0.6 -11.8 -24.9 -8.6
Pond Inlet Airport Climate
Station ¢ -28.9 -29.7 -25.7 -16.6 -4.3 5.9 11.1 8.7 1.8 -5.5 -16.6 -23.6 -10.3
Notes:
“““ means data were incomplete or missing
a A total of 4,817 hours of data were missing from January to July: 707 hours in January, 631 hours in February, 648 hours in March, 685 hours in April, all
data in May and June, and 682 hours in July.
b Based on 2024 hourly data: data missing on Jun. 03 at 1:00 PM and 3:00 PM, Jun. 22 at 4:00 PM to Jun. 23 at 5:00 PM, Jun. 29 at 6:00 PM, Aug. 08 at 7:00
PM, Sep. 24 at 4:00 AM to 10:00 AM, Nov.11 at 12:00 PM to Nov. 12 at 11:00 AM, Nov. 22 at 9:00 PM to Nov. 23 at 2:00 PM, 2024
¢ Based on 1991 to 2020 Climate Normal data
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Table 3.6 Summary of 2024 Average Daily Temperature at the Baffinland Meteorology Stations and the Pond Inlet Airport
Climate Station
Daily Average Temperature
(°C)
Station Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
Mary River
Meteorology Station -25.9 -29.6 -24.2 -14.0 -7.6 43 9.2 7.2 3.9 -3.0 -16.4 -29.1 -10.4
Milne Port
Meteorology Station -26.6 -27.5 -25.0 -14.9 -8.0 28 7.7 6.4 3.7 -2.9 -16.1 -27.2 -10.6
Steensby
Meteorology Station 2 - - - - - - - 5.5 3.5 -1.3 -12.0 -26.0 -6.1
Pond Inlet Airport
Climate Station ° -27.8 -27.8 -25.9 -14.6 -7.8 1.8 6.3 6.1 3.8 -2.1 -14.1 -27.2 -10.8
Pond Inlet Airport
Climate Station © -32.2 -33.1 -29.4 -20.9 -8.1 3.0 7.2 5.6 -0.7 -8.5 -20.3 -27.2 -13.7

Notes:

“ o«

means data were incomplete or missing

a2 A total of 4,817 hours of data were missing from January to July: 707 hours in January, 631 hours in February, 648 hours in March, 685 hours in April, all
data in May and June, and 682 hours in July.

b Based on 2024 hourly data: data missing on Jun. 03 at 1:00 PM and 3:00 PM, Jun. 22 at 4:00 PM to Jun. 23 at 5:00 PM, Jun. 29 at 6:00 PM, Aug. 08 at 7:00
PM, Sep. 24 at 4:00 AM to 10:00 AM, Nov.11 at 12:00 PM to Nov. 12 at 11:00 AM, Nov. 22 at 9:00 PM to Nov. 23 at 2:00 PM, 2024

¢ Based on 1991 to 2020 Climate Normal data
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Table 3.7

Summary of 2005 to 2024 Lowest Temperature Trends at the Baffinland Meteorology Stations

Minimum Temperature

(°C)
2005-2010 | 2006-2015
Station Baseline? | Summary 2018 ¢ 2019 ° 2020 9 20219 2022 4 2023 9 2024 ¢
Mary River Meteorology Station -59.1 -46.6 -45.8 -40.3 -40.1 -44.9 -45.3 -48.9 -47.3
Milne Port Meteorology Station -46.9 -44.2 -44.4 -50.2 -45.5 -43.2 -41.6 -43.9 -41.8
Notes:
a excluding erroneous readings of extreme lows below -60°Celsius (EDI 2023)
b excluding an erroneous low of -73°Celsius in September 2014 (EDI 2023).
¢ EDI (2018)
4 Taken from absolute minimum temperature in recorded data
Table 3.8 Summary of 2005 to 2024 Highest Temperature Trends at the Baffinland Meteorology Stations
Maximum Temperature
(°C)
2005-2010 | 2006-2015
Station Baseline ? | Summary ? 2018 ¢ 2019 ° 2020 2021 d 2022 2023 2024 ¢
Mary River Meteorology Station 22.8 22.8 19.4 21.3 33.0 16.9 241 21.3 19.2
Milne Port Meteorology Station 223 223 18.7 10.7 22.6 16.3 22.6 19.6 18.9

Notes:

a2 EDI (2019)

b Knight Piesold (2016)
¢ EDI (2018)

4 Taken from absolute maximum temperature in recorded data
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Figure 3.1 Summary of 2024 Daily Minimum Temperature at the Baffinland Meteorology
Stations and the Pond Inlet Airport Climate Station
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Figure 3.2 Summary of 2024 Daily Maximum Temperature at the Baffinland Meteorology
Stations and the Pond Inlet Airport Climate Station
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Figure 3.3 Summary of 2024 Average Daily Temperature at the Baffinland Meteorology
Stations and the Pond Inlet Airport Climate Station

3.23 Relative Humidity

Summaries of the monthly averages for the relative humidity are presented in Table 3.9. The trends are
presented graphically in Figure 3.4. Each meteorology station is compared to the 2024 data retrieved
from the Pond Inlet Airport Climate Station, as well as the Canadian Climate Normal data (taken from
Pond Inlet Airport).

The 2024 data from the three meteorology stations and the data from the Pond Inlet Airport Climate
Station were processed in the same way. The hourly relative humidity data was averaged by month. For
the Climate Normal data, however, only the relative humidity at 6:00 LST and 15:00 LST are provided. In
this case, the average was taken between the two values and presented.

As indicated in Table 3.9, a total of 93 hours of data with relative humidity exceeding 100% were
excluded from the October 2024 dataset at the Mary River meteorological station. Therefore, the average
relative humidity for October 2024 could not be considered complete as the records did not meet the
requirements of the ECCC recommended 90% rule.

The Steensby meteorological station experienced intermittent data outages from January to April 2024
due to low battery voltage. During May and June 2024, the station was completely offline, and no data
were recorded. Data recording resumed in late July after two external batteries were replaced during site
visit. Between January and July, a total of 4,817 hours of data were missing: 707 hours in January, 631
hours in February, 648 hours in March, 685 hours in April, and all data for May and June, and 682 hours
missing in July. As a result, the average relative humidity for January to July 2024 at Steensby could not
be considered complete as the records did not meet the requirements of the ECCC recommended 90%
rule.
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At the Pond Inlet Airport site, a total of 311 hours of data were missing between June and November
2024: 42 hours in June, 14 hours in July, 55 hours in August, 91 hours in September, 58 hours in October
and 51 hours in November. Therefore, the average relative humidity for September 2024 at Pond Inlet
could not be considered complete as the records did not meet the requirements of the ECCC
recommended 90% rule.

The results indicate that there was not much variation in the relative humidity over the course of 2024, with
the minimum average value approximately 62.4% (Mary River, in February), and the maximum at 88.0%
(Steensby, in September). High relative humidity is common on islands and near the coastline. In general,
the trends presented at the meteorological stations tend to match the trends observed for the Climate
Normal, with lower values at the beginning and the end of the 2024 year. The values are clustered around
the Climate Normal and are likely due to variations of terrain and elevation at individual sites.

When compared to 2023 data, humidity during the summer (July) of 2024 did not reduce by as much
when compared to the rest of the year.
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Table 3.9 Summary of 2024 Average Relative Humidity at the Baffinland Meteorology Stations and the Pond Inlet Airport Climate
Station
Relative Humidity
(%)

Station Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
I\s/l;?o?:er Meteorology 633 | 624 | 668 | 789 | 753 | 722 | 707 | 775 | 86.7 - 804 | 652 72.7
pine Port Meteorology 719 | 721 | 728 | 797 | 762 | 772 | 740 | 782 | 852 | 844 | 816 | 732 | 772
gie‘?”sﬁyc Meteorology ; - ] - . . - 824 | 880 | 859 | 769 | 639 | 794

ation ®

Fond It Arport Climate | 783 | 758 | 786 | 843 | 808 | 857 | 794 | 814 - 839 | 830 | 763 | 807
Pond Inlet Airport Climate 66.6 | 66.85 | 67.55 | 7255 | 7915 | 76.9 | 7585 | 7895 | 795 | 8155 | 743 | 69.65 | 74.1

Station ©

Notes:

means data were incomplete or missing
a Total 93 hours data with relative humidity above 100% were removed in October (completeness < 90%

b A total of 4,817 hours of data were missing from January to July (completeness < 90%): 707 hours in January, 631 hours in February, 648 hours in March,
685 hours in April, all data in May and June, and 682 hours in July.

¢ Total 3 hours data with relative humidity above 100% were removed in September

4 Based on 2024 hourly data, a total of 311 hours of data were missing: 42 hours in June, 14 hours in July, 55 hours in August, 91 hours in September
(completeness < 90%), 58 hours in October and 51 hours in November.

¢ Based on 1991 to 2020 Climate Normal data.
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Figure 3.4 Summary of 2024 Average Monthly Relative Humidity at the Baffinland
Meteorology Stations and the Pond Inlet Airport Climate Station

3.24 Rainfall Precipitation

Summaries of the monthly rainfall totals are presented in Table 3.10. The trends are presented
graphically in Figure 3.5. Each meteorology station is compared to the 2024 data retrieved from the
Pond Inlet Airport Climate Station, as well as the Canadian Climate Normal data (taken from Pond Inlet
Airport).

The data from the three meteorology stations and the 2024 data from the Pond Inlet Airport

Climate Station were processed in the same way. The hourly rainfall quantity was summed for each day,
and then for each month. In the case where comments or flags in the data were provided, hours with
snow were neglected since the Baffinland meteorology station sensors were not designed to measure
snow-water-equivalent (SWE) precipitation.

Steensby meteorological station experienced intermittent data outages from January to April 2024 due to
low battery voltage. No data were recorded during May and June 2024 as the station was completely
offline. Data collection resumed in late July following the replacement of batteries during maintenance. A
total of 4,817 hours of data were missing between January and July: 707 hours in January, 631 hours in
February, 648 hours in March, 685 hours in April, and all data for May and June, and 682 hours missing
in July. As a result, the January to July 2024 period did not meet the criteria for 100% completeness as
proposed by ECCC.

Although rainfall patterns varied across the monitored sites in 2024, the general trends indicate that peak
rainfall occurred between July and September for all sites. This is consistent with the Climate Normals
data at Pond Inlet, though rainfall typically occurred between June and September. The quantity of rainfall
was larger at all sites, when compared to the Climate Normals data. However, this also included the 2024
data for Pond Inlet.
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At Mary River, most rainfall occurred between June and October, with lower rainfall during August (where
humidity was also low and started trending up during August). Rainfall peaked in September, at a value of
160 mm, which was greater than the rainfall recorded at the other sites. The maximum 24-hour extreme
rainfall event recorded at the Mary River meteorology station during September 20 to 21, 2024, was

82.2 mm. A preliminary analysis conducted by Nunami-Stantec hydrologists indicated that this 24-hour
extreme rainfall event was greater than the 1:1,000-year event based on the 2013 to 2023 rain records.

At Milne Port, rainfall was observed from May to October, with August again showing lower rainfall levels.
Based on available data, rainfall at Steensby was recorded primarily in August and September, with no
rainfall observed in October, November, or December. However, due to the data loss from January to
July, the full rainfall pattern at Steensby during 2024 cannot be determined.
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Table 3.10 Summary of 2024 Total Rainfall at the Baffinland Meteorology Stations and the Pond Inlet Airport Climate Station
Total Rainfall
(mm)
Station Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual

Mary River Meteorology 0.0 0.0 0.0 0.0 0.2 14.0 84.0 62.4 155.2 22.6 0.0 0.0 338.4
Station

Milne Port Meteorology Station 0.0 0.0 0.0 0.0 5.2 4.2 61.4 61.4 54.8 134 0.0 0.0 200.4
Steensby Meteorology - - - - - - - 45.6 3.8 0.0 0.0 0.0 49.4
Station®

Pond Inlet Airport Climate 0.0 0.0 0.0 0.0 0.0 6.3 50.5 53.3 86.6 8.4 0.0 0.0 205.1
Station®

Pond Inlet Airport Climate 0.0 0.0 0.0 0.0 0.0 11.9 255 32.0 5.7 0.0 0.0 0.0 75.1
Station?

Notes:

a

means data were incomplete or missing,

The 19 mm of rainfall recorded on Jul. 29 at 10:00 AM were removed because the tipping bucket rain gauge was cleaned on July 29, 2024; the 1mm mm of
rainfall recorded on Nov. 30 at 7:00 AM and the 1mm mm of rainfall recorded on Nov. 30 at 3:00 PM were removed because the hourly maximum air
temperatures were -23.4 and -23.89 degrees Celsius, respectively and no rain should have been recorded during freezing air temperatures

b A total of 4,817 hours of data were missing from January to July (completeness < 90%): 707 hours in January, 631 hours in February, 648 hours in March, 685
hours in April, all data in May and June, and 682 hours in July.

¢ Based on 2024 hourly data, a total of 75 hours of data were missing: 26 hours in June, 1 hours in August, 7 hours in September and 41 hours in November.
Months with >90% data are considered valid for analysis and included in the table.

d Based on 1991 to 2020 Climate Normal data.
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Figure 3.5 Summary of 2024 Total Monthly Rainfall at the Baffinland Meteorology Stations and
the Pond Inlet Airport Climate Station

3.2.5 Wind Speed and Direction

Summaries of the monthly averages and monthly maximums (gusts) for the wind speed are presented in
Table 3.11 and Table 3.12, respectively. The trends of monthly average and monthly maximum are
presented graphically in Figure 3.6 and Figure 3.7, respectively. Each meteorology station is compared to
the 2024 data retrieved from the Pond Inlet Airport Climate Station, as well as the Canadian Climate
Normal data (taken from Pond Inlet Airport).

Although there were months with data collection errors at the Mary River and Milne Port sites, the total
number of hours with valid data was greater than 90% of all monthly hours being recorded, allowing the
data to be presented. However, the Steensby site experienced significant data loss between January and
July 2024, leaving only the data from August onward with enough hours to meet the 90% completeness
requirement. At the Pond Inlet Airport site, 1,078 hours were missing, with only January, March, October,
November, and December meeting the ECCC-required completeness threshold (>90%).

The results from the available data indicate that the average wind speeds at the Mary River and

Milne Port sites were consistently higher than the Climate Normal data, which is consistent with 2023
dataset. However, maximum windspeeds were generally close to the Climate Normal levels. The wind
speed trends across all sites were similar, with average wind speeds tended to be lower in the middle of
the year. At Steensby site, the wind speeds are substantially higher than Mary River and Milne Port and
Pond Inlet.
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Table 3.11 Summary of 2024 Average Wind Speed at Baffinland Meteorology Stations and Pond Inlet Airport Climate Station

a

Average Wind Speed
(ml/s)
Station Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
Mary River Meteorology 2.8 2.6 3.0 4.7 3.4 3.5 4.7 4.5 5.2 6.2 3.8 1.8 3.9
Station?
Milne Port Meteorology 4.4 4.3 5.2 6.7 5.8 4.1 6.2 6.3 7.9 71 4.6 3.3 55
Station®
Steensby Meteorology - - - - - - - 9.5 104 12.0 10.1 5.2 9.4
Station®d
Pond Inlet Airport Climate 26 - 24 - - - - - - 41 3.6 26 3.0
Station®
Pond Inlet Airport Climate 1.9 1.8 21 21 2.4 2.8 27 28 3.4 4.1 29 22 2.6
Stationf
Notes:

means data were incomplete or missing
Total 13 hours data with zero wind speed and wind direction due to rime ice buildup and other unknown root causes were removed from analysis: 1 hour in
Jan, 1 hour in Mar, 5 hours in Nov and 6 hours in Dec.

Total 177 hours data with zero wind speed and wind direction due to rime ice buildup and other unknown root causes were removed from analysis: 27 hours in
Jan, 31 hours in Feb, 39 hours in Mar, 2 hours in Apr, 3 hours in May, 3 hours in Jun, 3 hours in Jul, 1 hour in Sep, 1 hour in Oct, 19 hours in Nov and 48
hours in Dec.

15 hours data with zero wind speed and wind direction due to rime ice buildup, a faulty wind sensor cable, and other unknown root causes were removed from
analysis: 10 hours in Nov and 5 hours in Dec

A total of 4,817 hours of data were missing from January to July (completeness < 90%): 707 hours in January, 631 hours in February, 648 hours in March, 685
hours in April, all data in May and June, and 682 hours in July.

Based on 2024 hourly data: Total 1078 hours data without wind direction data. These hourly records were removed from the analysis. January, February,
October, November and December were the only months that achieved the > 90% data completeness threshold.

Based on 1991 to 2020 Climate Normal data
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Table 3.12 Summary of 2024 Maximum Wind Speed at the Baffinland Meteorology Stations and the Pond Inlet Airport Climate

a

Station
Maximum Wind Speed
(ml/s)
Station Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
Mary River Meteorology 19.8 20.2 20.3 19.5 12.3 18.8 17.8 18.2 20.8 251 18.4 16.3 19.0
Station?
Milne Port Meteorology 33.7 21.0 245 214 257 19.1 15.8 23.8 244 33.7 29.6 23.2 17.4
Station®
Steensby Meteorology - - - - - - - 294 37.8 36.1 34.5 24.6 32.5
Station®d
Pond Inlet Airport Climate 13.3 - 8.3 - - - - - - 16.4 9.7 5.0 16.4
Station®
Pond Inlet Airport Climate 211 19.4 18.1 20.6 19.4 17.5 19.4 19.4 20.6 20.6 25.3 25.8 20.6
Stationf
Notes:

means data were incomplete or missing
Total 13 hours data with zero wind speed and wind direction due to rime ice buildup and other unknown root causes were removed from analysis: 1 hour in
Jan, 1 hour in Mar, 5 hours in Nov and 6 hours in Dec.

Total 177 hours data with zero wind speed and wind direction due to rime ice buildup and other unknown root causes were removed from analysis: 27 hours in
Jan, 31 hours in Feb, 39 hours in Mar, 2 hours in Apr, 3 hours in May, 3 hours in Jun, 3 hours in Jul, 1 hour in Sep, 1 hour in Oct, 19 hours in Nov and 48
hours in Dec.

15 hours data with zero wind speed and wind direction due to rime ice buildup, a faulty wind sensor cable, and other unknown root causes were removed from
analysis: 10 hours in Nov and 5 hours in Dec

A total of 4,817 hours of data were missing from January to July (completeness < 90%): 707 hours in January, 631 hours in February, 648 hours in March, 685
hours in April, all data in May and June, and 682 hours in July.

Based on 2024 hourly data: Total 1078 hours data without wind direction data. These hourly records were removed from the analysis. January, February,
October, November and December were the only months that achieved the > 90% data completeness threshold.

Based on 1991 to 2020 Climate Normal data
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Figure 3.6 Summary of 2024 Average Monthly Wind Speed at the Baffinland Meteorology
Stations and the Pond Inlet Airport Climate Station
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Figure 3.7 Summary of 2024 Maximum Monthly Wind Speed at the Baffinland Meteorology
Stations and the Pond Inlet Airport Climate Station

Summaries of prevalent wind direction and wind speed class frequency distributions are presented in
Figure 3.8, Figure 3.9, Figure 3.10, and Figure 3.11 for Mary River, Milne Port, Steensby, and the
Pond Inlet Airport, respectively. The sites are not directly comparable to the Climate Normal because the
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wind direction will not be as consistent across the geographical distances as the other meteorological
variables.

At Mary River, south-easterly winds were prevalent during 2024, which is consistent with the observed
trends from previous years (2020 - 2023).

At Milne Port, south-westerly winds were prevalent during 2024, which is also similar to previous years
(2020 to 2023).

At Steensby, north-westerly and south-easterly winds were prevalent during 2024. This is partially
consistent with 2023, which north-westerly winds were prevalent. However, since 4,817 hours of data
were missing from January to July 2024, resulting in data completeness of less than 90%, these months
were not considered in the wind rose analysis. As a result, the prevailing winds may not be representative
of 2024.

At the Pond Inlet Airport, southerly winds were prevalent during 2024, which is consistent with previous
years (2020 to 2023). This is also consistent with the Canadian Climate Normal for the climate station
location, which indicates that southerly winds are the most common. However, only January, February,
October, November and December achieved the more than 90% data completeness and were included in
the wind rose analysis.
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Figure 3.8 2024 Wind Rose and Wind Class Frequency Distribution at the Mary River
Meteorology Station
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Figure 3.9 2024 Wind Rose and Wind Class Frequency Distribution at the Milne Port
Meteorology Station
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Figure 3.10 2024 Wind Rose and Wind Class Frequency Distribution at the Steensby Port
Meteorology Station
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Figure 3.11 2024 Wind Rose and Wind Class Frequency Distribution at the Pond Inlet Airport
Climate Station
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3.2.6 Solar Radiation

Summaries of the monthly averages for solar radiation are presented in Table 3.13. The trends are
presented graphically in Figure 3.12. Currently, the Pond Inlet Airport Climate Station does not record
average solar radiation, so values were not compared to the Climate Normals.

The data from the three meteorology stations were processed in the same way. The hourly average solar
radiation was averaged each month. At the Steensby site, significant data loss from January to July left
only data from August onward with enough hours to meet the 90% completeness threshold.

The results indicate similar trends to previous years, with solar radiation low during the winter months
(November through February), and then increased until the early summer (May, June, and July), where it
peaked during May, consistent with 2023. Overall solar radiation levels were similar to previous years. In
2024, the Mary River site peaked at around 252 W/m?2, compared to 255 W/m?2 in 2023. At Milne Port site,
the peak solar radiation was 180 W/m? in 2024, compared to 177 W/m?2 in 2023. At the Steensby site,
insufficient data from January to July 2024 prevented a comparison to the 2023 peak value of 275 W/m?2,
which typically occurs in May. Comparisons between sites indicate that solar radiation at Milne Port was
consistently lower than at Mary River, consistent with 2023 observations.
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Table 3.13 Summary of 2024 Monthly Average Solar Radiation at the Baffinland Meteorology Stations

Solar Radiation
(W/m?)

Station Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
Mary River 0.3 15.2 74.4 157.9 251.9 234.1 191.0 132.0 49.0 20.0 1.7 0.0 94.0
Meteorology
Station
Milne Port 0.2 9.3 46.0 105.9 179.9 163.9 131.5 82.1 325 11.3 1.0 0.0 63.6
Meteorology
Station
Steensby - - - - - - - 140.4 62.7 19.5 21 0.1 45.0
Meteorology
Station @

Notes:

“ o«

means data were incomplete or missing

a8 A total of 4,817 hours of data were missing from January to July (completeness < 90%): 707 hours in January, 631 hours in February, 648 hours in March,
685 hours in April, all data in May and June, and 682 hours in July.
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Figure 3.12 Summary of 2024 Monthly Average Solar Radiation at the Baffinland Meteorology
Stations
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4 Dustfall

The dustfall monitoring program used a total of 43 passive dustfall collectors in 2024 to measure dust
deposition related to Project activities, following the same methodology and analysis as in previous years
(EDI 2025). Thirty (30) of these collectors are changed out monthly, while the rest (thirteen) are changed
out during summer months due to their remote locations. Figure 1.1 shows the location of the 2024
dustfall monitoring stations at the Mine Site. Figure 1.2 shows the location of the 2024 dustfall monitoring
stations at Milne Port. The dustfall monitoring stations that are not shown on Figure 1.1 and Figure 1.2
are several kilometres outside the map extents, those dustfall stations are shown in the 2024 TEAMR
prepared by Environmental Dynamics Inc. (EDI 2025).

The methodology, including analytical methods for the passive dustfall monitors, is described in the 2024
TEAMR (EDI 2025). EDI (2025) summarized the magnitude and extent of the 2024 dustfall, seasonal
comparisons, and the inter-annual trends for seasonal and total annual dustfall The data and summary in
EDI (2025), to be included in the 2024 Annual Report submitted to NIRB, will present the 2024 dustfall
monitoring results and will determine what correlations can be made with the 2024 meteorology data. The
two meteorology variables that have the most influence on the generation of fugitive dust and dustfall are
wind speed and rain precipitation.
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5

5.1

Summary

Ambient Air Quality Monitoring Program

Ambient air quality data were collected at the MSC and the PSC in 2024. Ambient air quality data for SOz,
NO2, NO, and NOx were recorded using Teledyne API SO2/NOx analyzers. The concentrations of TSP
and PMzs in ambient air were measured using BAM 1020 monitors at MSC and PSC. This was the
second year of monitoring for TSP and PMzs concentrations in ambient air. The 2024 SOz and NO2 data
were tabulated and compared to past annual reports to assess historical trends. The following summary
observations are provided in relation to 2024 ambient air quality data:

The measured concentrations of NO2 and SOz at the MSC and PSC were below the
Nunavut NAAQS (the Project Standards) for 2024.

The 2024 measured concentrations of NO2 and SO2 at MSC and PSC were highest in the winter
and lowest in the summer, consistent with the previously reported historical trends.

During 2024, the SO2 and NOx analyzers at the MSC monitoring station had 79.5% and 64.9%
valid data with 6,966 and 5,696 valid data points, respectively.

During 2024 the SOz and NOx analyzers at the PSC monitoring station had 93.6% and 93.4%
valid data respectively for the year, with 8,196 and 8,180 valid data points each.

Permeation data results indicate consistent calibration cycles for each of the analyzers.

The MSC NOx analyzers slope and offset values were inadvertently adjusted during an on-site

monthly visit, when Baffinland was performing a monthly check on the monitor. This adjustment
was in error, and it resulted in data anomalies from April 5 to July 26, 2024. Those data for the

period April 5 to July 26" were therefore invalidated.

The TSP and PM2s BAM measured concentrations at the MSC ambient air quality monitoring
station had 69.7% and 63.3% valid data for 2024, respectively.

The PSC PM2.s data were not available from January to April due to flow controller and AT sensor
and all four of the rotary vane pumps failed on the BAM units (MSC and PSC) resulting in data
loss from April to July 2024 when replacement medo pumps were installed. Baffinland has
retained spare pumps and rebuild kits in inventory to prevent data gaps from pump failure in the
future.

The 24-hour average TSP concentrations measured at MSC were greater than the Project
Standard TSP 24-hour concentration (120 ug/m3) for 59 events during the year, comprising
25.1% of the available period of record.

The annual average TSP concentration measured at MSC (148.5 pg/m3) in 2024, for the
available period of record, was greater than the Project Standard (60 ug/m3).

The annual average PM2s concentration measured at MSC (13.7 pg/m3) in 2024, for the available
period of record, was greater than the Project annual standard (10 ug/m3).
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e Additional controls to limit the amount of fugitive dust that escapes during ore crushing and
transportation activities at the mine site should be considered and implemented where possible.

¢ At the MSC monitoring station, the elevated ambient concentrations for NO2, SO2, TSP and PMzs
observed. Ambient air quality mitigative measures should be assessed and implemented when
undertaking construction activities.

e The BAM PM:25 and TSP data at the PSC ambient air quality monitoring station had 73.3% and
58.0% valid data for 2024, respectively.

e The PM2s5 and TSP concentrations measured at PSC were highest in the spring then decreased
and remained relatively low through the remainder of the year, noting that no data were recorded
from April through July.

e The average annual PMzs concentration measured at the PSC ambient air quality monitoring
station (3.3 pg/m3) for the available period of record was less than the Project Standard
(10 pg/m3).

e The annual average TSP concentration measured at the PSC ambient air quality monitoring
station (11.8 pg/m?) was less than the annual Project Standard concentration (60 ug/m3) for the
available period of record

It is important to note that the PSC and MSC ambient air monitoring stations are both within the PDA, and
therefore not in locations to formally assess or determine compliance with the Project Standards.
Nevertheless, the particulate matter monitoring results (inside the PDA boundary) are compared to the
Project Standards to help understand and guide management actions for the protection of ambient air
quality beyond the PDA boundaries.

5.2 Meteorology

Meteorological data were collected at three meteorology stations in 2024 (Mary River, Milne Port and
Steensby). Data collected included ambient air temperature, relative humidity, rainfall precipitation, wind
speed and wind direction, and solar radiation.

The data collected at the three stations were compared to data recorded at the ECCC Pond Inlet Airport
Climate Station in 2024, as well as to the 30-year Climate Normal data (1991-2020) produced by the
station. The following summary observations are provided in relation to 2024 meteorological data.

e Average temperatures in 2024 tended to be similar or slightly higher than the Pond Inlet Airport
Climate Normal for most of the year, except between June and August where the daily average
air temperatures were similar.

o Both Mary River and Milne Port observed higher minimum temperatures and lower maximum
temperatures when compared with the previous year.

e The trend of reduced relative humidity in the summer (July and August), when compared to the
Climate Normal data, continued in 2024.

¢ Rainfall was observed between June and October, which is a similar trend with the previous
years, and consistent with the Climate Normals data at Pond Inlet, though rainfall typically
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occurred between June and September. However, the rainfall recorded at PSC and MSC during
2024 was higher than Pond Inlet.

e The maximum 24-hour extreme rain event recorded by the Mary River meteorology station during
September 20-21, 2024, was 82.2 mm. A preliminary analysis was conducted by Nunami-Stantec
hydrologists indicated that this 24-hour extreme rainfall event was greater than the 1:1,000 event
based on 2013 to 2023 rain records.

e The average wind speeds for the Mary River, Milne Port, and Steensby sites tended to be higher
when compared to the Pond Inlet Airport Climate Normal dataset. The wind speeds at the
Steensby were significantly higher in 2024.

e Wind directions at Mary River and Milne Port sites seemed generally consistent with the previous
yearly datasets.

e There is no solar radiation dataset in the Pond Inlet Climate Normal for comparison, but the solar
radiation appears to be consistent among the Mary River, Milne Port, and Steensby sites.
The maximum solar radiation values observed (May to July) were consistent with the previous
year.

e Steensby had 4,817 hours of missing data between January and July, leaving only the data from
August onward with enough hours to meet the 90% completeness requirement.

5.3 Dustfall

The 2024 TEAMR (EDI 2025) summarizes the magnitude and extent of the measured 2024 dustfall,
seasonal comparisons, and the inter-annual trends for the seasonal and total annual dustfall. EDI (2025),
will be included in the 2024 Annual Report submitted to NIRB, also presents a summary of the 2024
meteorology data and how it influenced dustfall. The two meteorology variables that have the most
influence on the generation of fugitive dust and dustfall are wind speed and rain precipitation.

54 Summary of 2024 Monitoring Comparison to FEIS Predictions

This section provides a comparison of the 2024 ambient air quality monitoring results at MSC and PSC to
air dispersion modeling results reported in the 2012 Final Environmental Impact Statement (FEIS) and the
2013 FEIS Addendum for the Mary River Project. The 2013 FEIS Addendum is considered the most
comprehensive source of air dispersion model results because it included additional activities at the Mine
Site (loading ore into trucks, ore haulage truck fleet and maintenance facilities) and at Milne Port (e.g.,
ore stockpiling and loading onto ships) and ore haulage along the Tote Road.

Dispersion modeling results for SO2 were not presented in the FEIS or the FEIS Addendum although
baseline data for SO2 and NO:2 were collected over 49 days in 2007 (Baffinland FEIS, Volume 5,
Atmospheric Environment 2012).
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Taking into account the assumptions and considerations outlined in the 2013 FEIS Addendum, the
potential residual effects to air quality (based on the 2024 ambient air quality monitoring program) are
summarized below:

e The maximum 24-hour average TSP concentration measured/recorded at the MSC in 2024, was
2,909.5 pug/m3. The FEIS Addendum air dispersion model predicted maximum TSP concentration at
the MSC ambient air quality monitoring was >3,000 ug/m3. The 2024 measured 24-hour average
maximum TSP concentrations at MSC are in general agreement with the air dispersion model
predictions in the FEIS Addendum for the Mine Site accommodations building. There are some periods
during 2024 when the measured TSP and PM2s concentrations at the MSC do not seem to be
reasonable or accurate based on visual air quality observations made by the on-site staff. Baffinland
will be investigating potential causes for these apparent data anomalies and investigating additional
methods of validating these measurements during 2025. The additional methods may include more
frequent cleaning of the TSP and PM2.s sampler inlets, submitting BAM filter material and BAM data
outputs to the analytical laboratory for verification, installation of a camera looking towards the sampler
inlets, assessing the potential vibration interference from extended inlet tubes, and assessing the
potential influence of the natural gas furnace exhaust at the MSC.

e The 2024 measured 24-hour average maximum TSP concentration at the PSC was 153 ug/m3. The
FEIS Addendum air dispersion model predicted maximum 24-hour average TSP concentration at the
Milne Port accommodations building ranging from 50 to 120 pg/m?3. Thus, the measured TSP
concentrations at PSC in 2024 are similar to but greater than the air dispersion model predicted
concentrations in the FEIS Addendum for the Milne Port accommodations building. The FEIS
Addendum maximum 24-hour average TSP concentrations predicted by the air dispersion model were
under worst-case meteorological and maximum operating conditions, which will occur during the
summer shipping season.

e The 2024 measured 24-hour average maximum PM2s concentration at the MSC was 643.6 ug/m3. The
FEIS Addendum air dispersion model predicted maximum 24-hour average PM2s concentration at the
MSC ambient air quality monitoring station ranged from 100 to 500 ug/m3. The measured 2024 24-
hour maximum PMz2.s concentrations are slightly greater than the FEIS Addendum air dispersion model
predictions for the Mine Site accommodations building. The PM2.5 emissions mitigation measures
outlined in the FEIS Addendum for the Mary River Mine Site included emissions controls on the
fugitive emissions sources and additional mitigations presented in the Air Quality and Noise Abatement
Management Plan presented in FEIS Addendum Appendix 10A.

e The 2024 measured 24-hour average maximum PM2s concentration at the PSC was 15.3 ug/m3. The
FEIS Addendum air dispersion model predicted maximum 24-hour average PM2s concentration at the
PSC ambient air quality monitoring station ranging from 10 to 30 pg/m3. The 2024 measured 24-hour
average maximum PMz.s concentrations are similar to the FEIS Addendum air dispersion model
predictions for the Milne Port accommodations building.
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e The 2024 measured 1-hour average maximum NO:2 concentration at the MSC was 366.1 ug/m3. The
FEIS Addendum air dispersion model predicted maximum 1-hour concentration at the MSC ambient
air quality monitoring station was greater than 500 pg/m?3. The 2024 measured 1-hour average
maximum NO: concentration at MSC is less than FEIS Addendum air dispersion model prediction for
the Mine Site accommodations building.

e The 2024 measured 1-hour average maximum NO:2 concentration at the PSC was 203.0 ug/m3. The
FEIS Addendum air dispersion model predicted maximum 1-hour NO2 concentration at the Milne Port
accommodations building ranged from 125 to 150 ug/m3. Thus, the 2024 measured 1-hour average
maximum NO:2 concentration at PSC is similar to but greater than the FEIS Addendum air dispersion
model prediction for the Milne Port accommodations building.
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