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Environment and Climate Change Canada’s Mandate

NN, d® baC A7°K>€

e Preservation and enhancement < bLMN<¢5J <L ADPY<<—*N<_J

of the quality of the natural opaN=o <N, Ctd<lo A, P,
environment, including water, <L AN
air and soll quality; e bLPSPE <IONDH*DC ID<ILAC

« Coordination of the relevant <'Lo AcnNEN’YCPNC ba CP><
policies and programs of the L<eLtd*(~oC;
Government of Canada; e pa IS 4&0_[>L&‘|hc, Ac_Py>< 5N

« Renewable resources, including  NP=<*O° N*'<]® <L IP™e©
migratory birds and other non- CL*L=1CDC pa>< AP®DC
domestic flora and fauna; oa P> ALP<5 AP®IO S,

« Meteorology; and ¢ /co<PNS; <L

« Enforcement of regulations * La*CPN=orc A°d7G €
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Relevant Acts and Regulations

<DONb*D ASdY VS Lo ASdYGi©

» Department of the Environment <P P << VnrdC
Act NS W<

 Canadian Environmental ba CL<rc ™ <<
Protection Act N> 7BNC 0 N7 VT

e Fisheries Act — Pollution Abocno /NGy VIe—
Prevention Provisions APPCAN“NoJ LcLC

(PN < NIV
DLV ABN —o><Idal S Ny V<

« Migratory Birds Convention Act

» Species at Risk Act
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ECCC-TRC-01: Meliadine Lake water balance

<N nr*d=-TRC-01: C/°v<d™ AL*LC ' <°d™L

Meliadine Lake water levels and water
volume could be impacted by mine water
withdrawals and discharges. This could
have an impact on the lake’s water quality
and assimilation capacity.

ECCC recommends that the Proponent
confirm if Meliadine Lake levels are
modelled in the Water Balance and Water
Quality Model.

o if so, explain how lake levels were
modelled without incorporating the

effects of water withdrawals by the mine.

o if not, clarify where mine impacts on the
lake levels have been considered.

Environnement et
Changement climatique Canada

Environment and
Climate Change Canada
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CPNDT CP™ ALMC ALM <0 <PO*CPN*a ™€
>7G*o<I"AM ALT® <DP*c*D0¢
dAN“Nol-H. Cl*a <*DAcbPa*>* C/D><
AL VC ADo*lo® <'L Ac D7D x*a“oc*lo.
ECCC-d® ADc°dr2>< Aa v PLI* a ba A% d-H5J
CPNL® CP*Lo P e <opePL>LLC ALD<
acItvo Lot <L ALSN<i< <,

©)

A°°J"’<C, aa A HNE bo™ jS
GePDLALMC A D> D 5N
<LDAGD><DTC ALAMC b g™ ¢
>LGECAIE.

<tb>Jo, DPPaPNd ao DYGCA<o
<LDASNCDAC CPs I AALPYD>PLLLC.
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ECCC-TRC-02: Water Balance and Water Quality Model
calibration

ECCC-TRC-02: ALP~ <*PP>Lo*L <‘Lo> ALP~ ‘boA*c*L.o¢
<“PPLN* ‘bPpA*CPo L

ECCC’s recommendations to the Proponent ECCC-d< <D cd’¥N*c D¢/G*D 1 ASYNDB ™ oN°
regarding the Water Balance and Water Quality ALD>< <I*P>Lo*L <'L ALD>< AD>o*Lo*:

Model: o AN 5o AT da
o provide a rationale as to what might ASNCEIA*a A <dbSa*La® CALA<c_SC*IM®
cause natural catchment runoff volume QYYD S b<r<dany oS <GPPC>a-<I5_5N°
to be halved for CP3, and clarify if/how CP3-S, DPPa *?NNEN<E o> Cra. ASYCI>S

this rationale was applied to other

<D*C> L AP AYD>N S <L
catchments; and

o Do’ a\>No® DP*DCAGSIC atlbHNe

o provide a statistical measure of fit G®P>LY IS <AL 5 D>*DG®C>Y S CPGYAS
between modelled and measured pond QLo o, <AL DDA NE bo®
volumes, and discuss how the variance qv}ﬁ%pmo_D‘lc ququo_qbpo‘.o_qL%LC
could impact mine water management. DL Co <SS AL <D>c_SNo-5.IC.
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ECCC-TRC-03: Water Balance and Water Quality Model
results

ECCC-TRC-03: ALP~ ‘boAc*Lo*L <'L AI'P= APo Lo

‘boA*Lo*L

The Water Balance and Water Quality
Model indicates that that certain water
guality parameters will exceed water
guality guidelines for certain pits and lakes
during post-closure. The proposed timeline
for model updates would not allow for
management actions to be implemented to
avoid exceedances.

ECCC recommends that the Proponent:

o discuss management actions for the
parameters of potential concern; and

o propose timelines and updates to the .
Water Balance and Water Quality Model
to allow sufficient time for management
actions to be put in place.

I * I Environment and Environnement et
Climate Change Canada  Changement climatique Canada

ALD>< <*P>LoL <'L ALD>< boA*o*Lo¢
<Q®PP>LI® o >a A%®PMLE ALCN<I<R™ €
Pty > b D>No<LC ALCN<<™ ¢
B>rLNYNT® ADLD®NPLY 0 <L CPY o°
LDPLotN=50e, D YS>C>ALY
AASANC>Y® A S¥5 ¢ bC*In<PNoS
AN DBPCPa 7D <I>NI Acn<o“
<D NC>Y¥ o< b >Ndale.
ECCC-d- <Dcdr2>< AavtPLY<:
o PbBPrlnorc <> “No-l-
boAD>PCI>NC AdL _5C>V S <L >
o G ON® AdS0N\* g
2CYn<*PLNo > ac P o> = o
ALD>< > ADa*Lo A<
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ECCC-TRC-04: Water Balance and Water Quality Model uncertainty
ECCC-TRC-04: ALP< a.cdfh*a*L <'L ALP>< APa*L.oS <“P*/La*L

Q._’Q.quqb

The accuracy of the Water Balance and
Water Quality Model can be evaluated
using validation or sensitivity analysis.
Neither method is present in the model, nor
Is there a discussion of uncertainty within
the model.

ECCC recommends that the Proponent
evaluate the uncertainty of the model to
provide an understanding of the range of
possible results, and how this may impact
the planned mine water management.

Environnement et
Changement climatique Canada

Environment and
Climate Change Canada
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AL ALD>< G*P>Lo*L ALD>“ 5 AD>o*Lo°
B>ANPCP>Ya® D% <D 5N <IDP*a "N oI
<D®*CPNGA*o =56 bP>pNoT <. CLT®
ACH* D <DO*CPYa ™,
D> 5o ana Pyl Cio
<DO*CP<®Irl.

ECCC-d- <Dcdr2>< AavtP/L® bP>prhNd-d
aoa‘oc* o Acn D= DPYYN*N\ot
NP0t b oA LS DDA an<c>a®,
055 Cra <LDANC>DIA*an<IbLLE
<a*CP/LVIDYS*Cndo AL IS <P “NoT".
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ECCC-TRC-05: In-pit deposition modelling

ECCC-TRC-05: Ao O*NPL~C

« ECCC has three recommendations for ¢« ECCC-d< A*LAo® <D drlLe>C

the proponent regarding in-pit Aa¥tPLY 1 ASYNI e

deposition modelling: PaD>YedAd™ |/ gs |<

o clarify additional water quantities <PBLyce<dAc™
required to create slurry tailings as o DPPa’N=_sc ALbbeg-C
opposed to filter tailings, specify ALY A <IC
from where this water would be AL SN —D>o<5 >5g-
sourced and confirm whether AP AN, o _>a AS[C q PC
greater water withdrawals from ALSCAD>abL*LE @ 5a AS 5P< s

Meliadine Lake would be required,; AL Db <o L LC Cr<T

AyD>YA <IbGysL~LC:
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ECCC-TRC-05: In-pit deposition modelling

ECCC-TRC-05: Ao O*NPL~C

o explain when tailings consolidation is
expected to be complete, estimate the
size and extent of diffusive fluxes from
in-pit tailings, and describe the
contribution of consolidated tailings to
the Water Balance and Water Quality
Model source terms of groundwater
discharge through in-pit tailings or
waste rock into pit lakes; and

o describe a proposal for monitoring
water quality at the interface between
water and tailings or bedrock, including
a proposed schedule. The monitoring
plan should also discuss how the
results will be used to verify model
predictions and/or trigger further
updates to the model.

Environnement et
Changement climatique Canada

Environment and
Climate Change Canada
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>atbD>/nod DYGP>N brN o<1 Ha ALD<
boA**Lo* ALD>< <L bA® L Lo,
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< P> Dbl bAIBbTI® bo™
boA*Lc o< ID*C>o<IL*LC
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ECCC-TRC-06: Integration of Meliadine Extension project in Aquatic
Effects Monitoring Program Design Plan

ECCC-TRC-06: bNCPo* < CPvI*™ P*L<n4*CPo* Lo Acnd™
AL TP Co® <°DAYo" bPrh o1 Acn<dd® <P /Lo Lo <"aPN

The Aquatic Effects Monitoring Program
Design has been updated for the Meliadine
Extension project, but the extension project
has not been integrated into the Design
Plan.

ECCC recommends that the Proponent
integrate the Meliadine Extension project
into the Aquatic Effects Monitoring
Program, including referencing the Federal
Environmental Impact Statement
addendum, its findings and results.

I * I Environment and Environnement et
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ALTD>CE <PDAT ' B> CI> o= o°
Acn<Phe G#Po Lo
SC=YNHCPL* D% CrN< e
>+ CPo*L.0¢ Acn <1 PY<lo-
>l I+ CHoL Acn<®
AccD>YDILAPED® <GPl gth L o
<Sal>NJe.

ECCC-d® <ADc°drv Aax*PLY™
AccPDrod-od CYPNC

> I*CPo* Lo AcnI*JV <

AL TD>Co <IPODANCPY O brhPYoS,
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ECCC-TRC-07: Changes to analysis methods and descriptions in Aguatic
Effects Monitoring Program Design Plan

ECCC-TRC-07: /2D bBrh0°d° ANV d'Lo aaoa A7*/L¥C
AL TP>Co® <°IJAYe"® b1 Acndd® 9*P*/Lo Lo <“a PN

« ECCC notes that certain modifications *  ECCC-d° D>PYH*>C A <P Prn<IPCP>NC
between versions 1 and 2 of the Aquatic NNG*/Lo &t >d* oL, 1-0 2-5 <d oo
Effects Monitoring Program Design Plan ALTP>Co® <P D%*Yany><"D o a >N /a5 I

A<D CP>DNM, o¢ ALY SC>PLI%
[P P <I*NENT A DPPYa YNENN<ISo-T
ANSNTT 525C b>PNSY T NNGSYLYo®.

seem to reduce clarity or provide less
analysis of the data.

« ECCC recommends that the Proponent
justify the simplification of analyses and
text between versions 1 and 2 of the
Aquatic Effects Monitoring Program Design

e ECCC-d-ADcdr2>C Aav*I® anba AP d-Hd
<L ®hN BD>PNPCPNo <L NNG*PLNo®
NNG*ALNo* 1 'L 2-[" ALTDC < DAT**c®
BP0 IS A <1S <I#P LN o< <Sa >N

Plan or r.e-lntegra.te what was mc!uded in > 56-C Ac_[>CrbagS 5°

the previous version of the Aquatic Effects Ac DY B* o P LN o NNCHIL g

Monitoring Program Design Plan. AL CE <PFOIANRC Yo b>ALSg-5 1€ A <] IC
<GEPeL>NEN o <Sa NS,
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ECCC-TRC-08: Aquatic Effects Monitoring Program reference
areas

ECCC-TRC-08: ALTPCC <9°DA0 < ‘6PN 1 Acn 4]

B AP YA ® D€

Reference areas monitored through the
Aquatic Effects Monitoring Program help
identify local changes to the aquatic
environment due to weather and other
factors that are not related to the mine.
Typically, reference areas are located in
different watersheds or upstream of the
near field and mid field sites.

ECCC notes that the three reference areas
used are all in Meliadine Lake. Two are
downstream, located at the lake outflows.
The third is in a bay that is not likely in a
flow path potentially affected by discharges
to Meliadine Lake.

I * I Environment and Environnement et
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BE>AP<TAC b>AN*CI>PLYC ALT>CE
<DO*CPo*g® bP>rNo 1 Acn<td-
aOaA®YNCP>>C pacro

< PP<-<No® ALTD>CE <<N*Ma* Y
ASNNNe 5 <M 5 ASRCPAC <P D<o ¢
>YyGCA<dc. AL*aPULE<>5,

B> AD>Va® I Agb™>C
NI ALSe dvo 546 ba My Lo
oal PN Do Aoo.
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ECCC-TRC-08: Aquatic Effects Monitoring Program reference
areas

ECCC-TRC-08: ALTPCC <9°DA0 < ‘6PN 1 Acn 4]
B AP YA ® D€

ECCC recommends that the Proponent
demonstrate how the selected reference
sites within Meliadine Lake will remain
suitable reference areas over a prolonged
period with the mine Extension.
Consideration should be given to alternate
reference areas and/or modifications to the
study design.

Environnement et
Changement climatique Canada

Environment and
Climate Change Canada
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ECCC-TRC-09: Closure of saline pond SP6 (Lake B7)

ECCC-TRC-09: LDYP>a*L CrSY* SP6 (Lake B7)

« The Extension Project proposes to use o <M MP<PCPo o Acn<®™ <DPL®
Lake B7 as a saline water storage pond for CP* B7-I'< AL°N<A<R*< CPGy*T < <5GJo°
approximately 18 years. The mine plan of 18-0°. DYG*Cn<l <"aP>€
the Main Application document includes D YGDN=LO<ICT NNG™ALYC Acb®>C
obtaining Metal and Diamond Mine Effluent NAGY gt <L DY *bot PNo*<o®
Regulation Schedule 2 listing for Lake B7, >YQr <A dJANCP>PLYo® L M<lc™a®
so it can be fished out and dewatered. NNG*/Loc® 2-I NNG™/L<< B7-1,

+ ECCC notes that sediment at the bottom ADCP R e TLC L AL
will become enriched in salts from the e ECCC-d€ ara A% D>*>C qeo<, o
contact with saline water over a prolonged Cnlc*CPbBCio<oc*Lo® AL N<R™ I¢
period. If they are left in place uncovered at <AdaD> D%, PLCD>*<C LDYD> 5N,
closure, the sediments will then become a Ko € PP C>NE CAD>*CCGYr DS KAGY o' >
source of salts and metals for the overlying ALSN<I<™_< AL*d< dANNo*d<. Ca
water via diffusion. This enrichment would ADZL<LC>V¥® NP>Nay®D® CYSe<sc
eventually reach Meliadine Lake through <DLHbCP>No*dC AHDPNPLY oS, CPSo°
the connections with filled pits, lakes and d*o o>,
streams.

i+l
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ECCC-TRC-09: Closure of saline pond SP6 (Lake B7)

ECCC-TRC-09: LDYP>a*L CrSY* SP6 (Lake B7)

« ECCC recommends that: * ECCC-d° AL*aP>°dr><:

o the proponent clarify if the Water o C*a aosaA™NLI® ALD< acd o™l
Balance and Water Quality Model <L AL AP oo DO CPa 7™ 0%
incorporates diffusion fluxes of salts and AccBrILMLME Cnbo® L
metals from saline sediment at the Na\G7* g saline-I'= ICo SP6-T“.
bottom of SP6. If it does not, the CALA®M <L, <*'a*L C L ASIND><
magnitude of this source should be @ o A*CPIN <’ I O<dob oo
described in relation to other fluxes so K0 0 a 0% I"DONa™L
its impact can be evaluated; and B>ANPCP>o LS <l

o Lelf<eE "> a0 ALTPBCS
<DO*CPN*a o™ <ID*CP>AYLC
SP6—1< *bD>rNPC<LHN° AT

boA*c*LoC.

o qguidelines for the protection of aquatic
life are used for SP6 to assess post-
closure water quality.

i«
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ECCC-TRC-10: Saline water disposal during closure

ECCC-TRC-10: Al'*C®e** LOFLNDJ

At closure, saline water stored on surface
will have to be disposed of.

Although it is indicated that there is
sufficient underground void space for this
saline water at closure, the Water Balance
and Water Quality Model provides and
alternative for saline water disposal.

ECCC recommends that the Proponent
confirm if they are still considering
disposing saline water in pits.

o if so, a description of what modelling
would be done, data necessary for the
modelling and proposed timelines
should be provided.

Environnement et
Changement climatique Canada

Environment and
Climate Change Canada
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ECCC-TRC-11: Uncertainty in thermal modelling for
Discovery WRSFs

ECCC-TRC-11: aoa.P¥*D® Pa ®JI <*DGAc T Discovery
WRSFs—=.0¢

Most of the waste rock at the Meliadine
mine is classified as non-potentially acid
generating and non-metal leaching.

Waste rock associated with the
Discovery Pit is different in that the
majority has been classified as
potentially acid generating or metal
leaching, or uncertain with respect to
acid generation and metal leaching.
Discovery Pit waste rock must therefore
be stored in a manner to prevent
development of acid drainage or metal
leaching which would negatively impact
water quality.

Environnement et

I * I Environment and
Climate Change Canada  Changement climatique Canada

CL BN <*CIAS BYGAC CPRI™
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QPP D> M ASa®NE @ 5o ARCD>PLIC
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> 55 aaPoo ANNM-oHJ
>CSa®D o <> >N <L LAGYAC
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ECCC-TRC-11: Uncertainty in thermal modelling for
Discovery WRSFs

ECCC-TRC-11: aoa.P¥*D® Pa ®JI <*DGAc T Discovery

WRSFs—=o0°
« Athermal cover made of non-potentially . i>o.qo-°°b NayD>PLY® DCeYLPeDr

acid generating and non-metal leaching D>CSa <Dt NAGy> 1Dl daN=N-r

waste rock is proposed for the Discovery <*Cda* BY%bo* D*YG>CP>2> Discovery

waste rock storage facilities. Uncertainty in <DL G * D BY*oo D*d*PPL*A™ 0"

the thermal model of the waste rock a-oarPYI® >a * I ID*CP><*IrN< <*Cd.o”

storage facilities is not discussed. >Y%b o D*dPYPILA™ o D>bD>ID>PL D,

« ECCC recommends that the Proponent: ¢ ECCC-d® dDcdre>C AavePLYC:

o discuss uncertainty in the Thermal o DB>IN asa®DC >a ®DC HP>LIC
Modelling of Meliadine Discovery CPP>7R<® Discovery- <*Cdo* >7%bo*
waste rock storage facilities through a D%*d*PL* A a, L D*CP>AGAD "
sensitivity analysis or comparison to B> oI BIRS54 G IR o
measured data at other waste rock >*DGAC I aN>Not/NN*bo® <P o®
storage facilities; and <Cdo® DY*bo® D*d*YILA\ c"*; <L

o consider including a safety factor in the o AdLlrod AcPNod Aot o CAcLa e
design of the thermal cover thickness. ASNCE® I*PPLa o Ba ™= o™

A~No*L.
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Thank You L¢a /adr®
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Annex I: Environment and Climate Change Canada’s
Technical Review Comments

L |

ECCC-TRC-01

Meliadine Lake water balance

ECCC-TRC-02

Water Balance and Water Quality Model calibration

ECCC-TRC-03

Water Balance and Water Quality Model results

ECCC-TRC-04

Water Balance and Water Quality Model uncertainty

ECCC-TRC-05

In-pit deposition modelling

ECCC-TRC-06

Integration of Meliadine Extension project in Aquatic Effects
Monitoring Program Design Plan

ECCC-TRC-07

Changes to analysis methods and descriptions in Aquatic Effects
Monitoring Program Design Plan

ECCC-TRC-08

Aquatic Effects Monitoring Program reference areas

ECCC-TRC-09

Closure of saline pond SP6 (Lake B7)

ECCC-TRC-10

Saline water disposal during closure

ECCC-TRC-11

Uncertainty in thermal modelling for Discovery WRSFs

Environment and

Climate Change Canada
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