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T’qt’u dëll’isi
• Ediri Beghari

• E1’k’ësi Begh Dët’is chu Nënët’ ha

• Nënët’iT’ahi Yenirinisi chu T’alye hasi
• Nih Tu T’anëlt’e
•Nih Ho2tën Jlaghe nene k’eyaghe
•Nih yonidedhi Asii PdeI Boghedi
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Mandate
• Natural Resources Canada (NRCan) is a federal department

responsible for ensuring the country’s natural resources are
developed sustainably, competitively and inclusively.

• NRCan is a science-based department, with nearly half of its employees being scientists,
engineers or technicians.

4.

• NRCan scientists are conducting research on permafrost, groundwater, mine waste
characterisation and management as well as environmental dispersal and effects associated with
acid rock drainage and/or metal leaching.

. NRCan also provides scientific support to organizations that advance knowledge in mine waste
management, including in areas such as prevention and control of acid rock drainage and metal
leaching, disposal technologies, mine water treatment.
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Canad
4

3

2



8/30/202

UNCLASSIFIED - NON CLASSIE

0lNAb4

diri Beghari (4)
• Canada Nih Hots’i Asië k’eyaghe hots’ k’olde bëts’ën norØltth’i nih

hots’i asië bët’orëdhi ha, t’ahi hëtië yoreIsi ëa bëtore2a ha.
• Canada Nih Hots’i Asië (NRCan) science-beghari t’ahi eyir eghedalanasi, t’hi ëghëdalan nahië

scientist, engineer huto tsatsanë bëni hi.11i, basi eghedalana.

• NRCan hëtië dçy scientist hadat’i, ho?tën gha yedarelden, nih tu tth’i, nih yeridedhi asie Idedhi
boghedi eyi hë nih basi t’t’u asie bëredisi eyi chu acid tthe tth’i bët’a t’ahune hasi tjtl’i
chü/tsatsanë tt’iIë.

• NRCan scientific denë ëts’ëdani nih nagheldedhi asië Idedhi basi, ësone ch’a acid tthe boghedi
hë bët’a t’ahune hasi tjt’i chü tsatsanë tçt’iIë, tt’u ldedh hasi, tu boghedi tth’i bë.

NaS&Ro c Canad
5

Relevant Acts and Scope of Review
• Regulator for the Explosives Act:

• Provision of licenses for the storage and manufacture of explosives

• Scientific Analysis Provided:
• Groundwater Quantity/flow (hyd rogeology)
• Permafrost
•Mine Waste Management
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k’ësi Beghq Dët’is chu Nënët’ ha
• EriWis Beg han Asië Etëlk’ëdhi Ts’i ritl’is:

•Eritl’is beghari asië senilye chu Asië tëlk’ëdhi hodle basi

• T1ahi asië hënirnisi tth’i beghari:

•Nih Tu T’anëlt’e/hët’ël (hydrogeology)

•Nih Hotën laghe nenë k’eyaghe
•Nih yorildedhi Asii Pdel Boghedi

UNCLASSIFIED - NON CLASSIE

UNCLASSIFIED - NON CLASS

Technical Review: Groundwater Quantity
• Hydrogeological data are collected to characterize subsurface properties and

groundwater conditions in order to develop an understanding of groundwater flow and
interactions with surface waters.

• Groundwater models are used to help quantify and assess current groundwater
conditions and predict those expected to develop as a result of mining and closure
activities.

• Groundwater data and knowledge are essential for assessing impacts on groundwater
quantity and quality, and groundwater interactions with surface waters.

Specific issues Considered:
• Complexity of vertical groundwater flow through taliks and their monitoring

Assessment of tailings and waste rock disposal in exhausted pits

Assessment of closure and post-closure phases

• Effect of saline water storage in B7

• Groundwater flow basin near the Discovery underground mine

Inclusion of grouting in hydrogeology model and groundwater inflow estimates

1+1
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Nënët’iT’ahi Yenirinisi: Nih Tu T’anë#’ë
• Hydrogeological begh k’oj ha asië bëts’eldën ëdiri nih k’ë tu t’t’ësi eyi beghari

bënërdi ha t’t’u nih hots’j tu hët’&si ëyi chü tu nih daghe ëa t’t’u hëtl’ëI benëridi ha.
• Nih hots’! tu boghedi ts’j asië bët’orë2a tu t’në{t’ë chü net’! ëttth’i basi ha ëdiri nih

hots’! tu t’t’esi ha eyi chü t’ane hasi bëghari nih gh deidhi beghari bëdarëti basi.
• Nih hots’i tu begh k’oj ha asie bëts’eldeni, eyi hëtië bet’orë2a beghari asië net’1 ha

nih hots’! tu t’nëft’ë chu t’t’ësi tth’i, eyi chü tu nih daghe e4a t’t’u hët’ëI bënëridi ha.

Hëtië ciecihari ftth’i Asië t’at’esi Becihp:
• Hëtië borëni(e nih tsj tutasi hêtt’elsi ëdiri t’ahuke ttha hotsën nih ho2tensi hoyëho2 chüt’ahi boghdi ts’asie hêl
• Asië eta hoyeho2q keyaghe n(yé nëtië ha eyi chü the Idedhi nih keyaghe

• Bêdarëti net! eyi chü bedaret-betl’ghe bëghan

• Tu dêdha het ettth’t B7 keyaghe boghedi

• Nih hotsi tu hëttëli bêkênaltsil ts, asie Tahi buI nih yaghe nih naldëdhi keyaghe

• Bedarlye het hydrogeology ts! asië ëyi chü nih hotstu dtti(taneItesi honidhen

UNCLASSIFIED- NON CLASbE

8/30/202:

Conceptual permafrost and groundwater flow model

NRCan 2023

9

Lower Elevalion nie,enediate Elevation Higher Elevation Lower ElevationLake Lake Or P11 Lake Lake Lake(e.g. Meliadiee) (e.g 85 84 (eg B7) e 9 Meiiadine)
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0 - - -

• Intermediate eievation iakes with through taiik can receive groundwater flow from upsiope lakes
and/or provide groundwater flow to downslope lakes, with impilcations for in-pit disposal
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T’t’u honidhen nih ho’Ptën Iaghe nënë k’eyaghe chü

nih tue hëtl’ëli ts’iasië
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(turn hear, MeIsdnei (nthrr keni, St. 54, WNOI) (sdnt it 407, 87) (edirr k’901, Moliodirre)

________ ______________

Canada Nih Hotsi Asie, 2023

• Tanisë Ts’ën Tu Nardëdhã ej hotsnaskëdhi ts’ën nagheda t’ahuk’ë ttha hotsén nih ho7tënsi nih hots’i,tu begh nil’iltu

k’edaghe hots’i,chu/eyihuto nih hotsj tu hanële k’eyaghe tu tsën, ëdiri bet ha nih-k’eyaghe bêredi ha

Seepage from/to in-filled pits/pit lakes
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8/3O/2O2

Technical Review: Permafrost
• Knowledge of permafrost is required to minimize the impacts of the

project on the environment, and the impacts of the environment on
the project.

• Knowledge of distribution of permafrost and unfrozen ground (talik)
is essential for determining groundwater flow pathways.

Specific Issues Considered:
Thermal modelling- To support design of Mine Waste Storage Facilities

Ground thermal regime in the project area

AEM response to Commitment 19 (Thermal modelling of temporary water storage in pits)

AEM response to Commitment 42 (In-pit deposition alternative and disposal study)
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Nënët’i T’ahi Yenirinisi:
Nih Ho2tën jtaghe nenë k’eyaghe
• Nih Ho2tën aghe nënë k’eyaghe beghq k’oj horët’ ëdiri k’arë2

ha nih basi, eyi chü nih t’anodhi hasi t’ahi basi eghedaladasi.

• Nih Ho2tën jaghe nëne k’eyaghe beghq k’ojq t’qt’u nariff’i hasi ëyi
chü t’ahi nih ho2tën hilësL (T’ahuk’ë ttha hots’ën nih ho’tënsi)
beghari nih ts’! tu t’ats’èn hetrelsi bëk’oj ha.

Hëtië deqhari Eftth’i Asië t’pt’esi Begh:
• Hodhë Ts’1 Asië — Nih yorildedhi Asië Idedhi Kç t’t’u hodle ha

• Nih hodhél beghari tahukë begh eghedaladasi

• AEM Commitment 19 tsën yaghthi (HodheTs’iAsietha hots’ën hilëtu k’onië nih ghqldedhi k’eyaghe)

• AEM Commitment 42 tsên yaghitti (Beyë-nih gh ghIdedhi k’eyagIe bthëni ldedhi chU bëgh bets’eldën)
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8/30/202:

Permafrost

UNCLASSIFIED - NON CLAS$j

canca .an.a

• Although permafrost is
continuous at Meliadine,
unfrozen ground (talik)
can exist beneath lakes.

• Through taliks beneath
large deep lakes or pits
provide unfrozen
groundwater flow
pathways between these
lakes and pits, and also
with mine workings below
the continuous
permafrc

i: Ho?qs Nih Ho?tèn laghe nene

Q Hochd Ho?si hue Nih Ho2ten Ilaghe nend

• K’are2u Ho7si hue Nih Ho?tén jlaghd nene

J EIch’asi Do2 Nih Ho?tèn paghe nëne

N Tu ctuogh k’eyaghe NIh Ho?ten Iaghe nënë

Tu Heten Cheth KSyaghe

____— Meliadine

Nih Basi Bdgh4 Aace HetseldSn
Canada ts Canada Nih HoNi M
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Source — Rescan, Sabina Gold FEIS submission to NIRB, 2017

18

9



8/30/2023

Nih Ho2tën jtaghe nëne k’eyaghe

UNCLASSIFIED - NON CLASS1
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Technical Review: Mine Waste Management
• Representative characterization of mine waste is essential to identify adequate

management methods to limit the impacts to the receiving environment.

• Some mine waste presents acid rock drainage and arsenic leaching potential.

Therefore, NRCan recommends on-going laboratory and field characterization of

mine waste.

• This characterization should be used to validate site water quality predictions and

the proponent should adapt its mine waste management strategy accordingly.

______

Canad
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Nih Ho2tën Jaghe nene
k’eyaghe &i. kçt’e kolü
Meliadine k’eyaghè, nih hëtën
hilë (T’ahuk’e ttha hots’ën nih
ho2tënsi) eK tu yaghe ts’ën
k’t’ë.

T’ahuk’ë ttha hots’en nih
ho2tënsi ênaldhën hë tu cho
yaghe ts’ën eyir hilë de nih
k’eyaghe tu hëtën hilë nih hots’i
t’ats’ën hët’ë ha tu chü nih
k’eyaghe begesi eyi chü nih
ghqldedhi k’eyaghe ts’ën nih
ho2tën Jaghe nenë k’ëyaghe
beyaghë ts’ën tth’i ho’’”

— Rescan, Sablna Tsba t
T’l’Ssi BasI Dene DS4tth’I bêts’en eriU’is nllchudh (NIRB),
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Nënët’iT’ahi Yenirinisi:
Nih yorildedhi Asii Pdel Boghedi

UNCLASSIFIED - NON CLASSE

• Nih ghqldedhi asiê Idedhhi hëtië t’qt’u halye hasi, boghedi hël t’qt’u nih bët’a
k’are2u besdole ch’a.

• Nahië nih ghqldedhi asië Idedhi acid tthe hatl’iI k’ë chü arsenic bëch’ëli huto ha.
Eyi2a NRCan hadi. hok’etl’a-begh eghelada t’t’u net’! hël ëyi chü t’ahi asië
Idedhi t’t’ësi ghari ha.

• T’ahi asië qidedhi t’qt’esi ghari ha bët’orë2a wali tu t’qt’ësi ha, ëyi2a nih
ghqldedhi asië qidedhi boghedisi t’ane hon!dhesi ëltth’i boghedi ha.

— Canad
21

UNCLASSIFIED - NON CLASSC

Mine Waste Management: In-pit Disposal

• In-pit disposal under the water table reduces/eliminates’
. acid rock drainage and metal leaching,
• groundwater contamination it appropriately designed, and

maintenance of above ground dam structures

• NRCan recommends that acid rock drainage and arsenic leaching mine waste be placed in
exhausted open pits to the extent practicable as recommended by MEND 2 36.1 and 2.36. lb

Source. Pit disposal concept (adapted from MEND
repsrt 2.361 Review of in-pit disposal practices for
the prevention of add mine drainage — Case
Studies,) from huhririutcvus nplt dnxosal — Minc
Clnsarc (01k 1)
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8/30fl023

Nih yorildedhi Asii PdeI Boghedi:
Nih k’eyaghe — yise f\Idedh

• Nih keyaghe — ylse Idedh tu yaghe hotst kareq/bedj halye:

• acid IIhe hatlil kë ctiU ts4lsarie bech’dIi;
• nih lu nëzite eltlhi halya do; eyi chU
• nih kedaghe Iu bedari!a boghedi.

• NRCan beghari ediri acid (the hattil kd chU arsenic bechAli nih ghIdddhi asid qidedhi ej

_________rIye

h nih keyaghe ddiri MEND 2.36.1 ch 2.36 lb krittis beghari ha.

Bhgha eriti’is Nih keyaghe t’ahonidhhnsi (MEND
criSis hois’1 yilchd 2 36 1 6rii1is nenelt nih
keyaghe — yise asih tdedhi itu haidhensi ediri
acid nih ghIdedhi hetteli — Erilris beiseldenr)
Sd holsi To yaghS tsdy_yih.k’eyyghA— visé Nih

Questions?

UNCLASSIFIED - NON CLASSF4

Tu yaghE ts’bn Idedh

II.IIIJIIIIIII III-
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Orëlkir?
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