Boston-Madrid Praject

Nunavut Water Board Final Hearing

TMAC Resources i

Combpdyn Aoy, Nuncvut | Octobser 2018
,

Issued 2012, Explres 2022 {renewable)
Entire Hope Bay Property
Permitted Activities
- Water Usa - 343 m3 per day.
- Domestic water use ot Dorls Camp
= Construct new camp (180 persons)

Date: ‘Qcﬁ—b—?f-_img
b!’lxhibit No.: + L)“

Type B Water Licence 2BE-HOP1222 | ==

NUNAVUT WATER BOARD f'..

Project Location

Existing Permifs and Licences - Doris  |MAG

Project Certiflcate
*  lsued 20046, Amended 2014
= Adows Construction, Development, Proctuction, Clowwse
- Emvwonmental complonce ond protaction
- 2000 1o0nes pet doy
= Discharge Effuent 10 Roberts Bay

Type A Watet Ucence 2AM-DOH1323
*  Iseed 2007, Amended 2014 Appllas hom 2013 1o 2023
- Walerlte
= Doris Lake - 480000 m? per year - Mining ond Processng
+ Windy Loke - 22.000 m3 per year - Domestic
= Reclam Wa'ar - no imit - Processing
- 2.5 millon tonnes 1o Talkings Arlea
= Reclarnation Secunty - $31 Milon

All opargtions comply with ol Federal ond Territoral lows and reguiations
= Effiuent fo comply with Masal Mining EHluent Reguiation:

Type B Water Licence 288-MAE1727
Madrid North ond South

Issued 2017 - Expirgs 2027 (renewable)
Parmitted Activities

- Extract 50.000 tonnes bulk sample from
sach of Madrd Nerth and South

= Construct sudface facilties ond roods
~ Hout ore to Doris Plant
= Woler Use

. é%%woma per annum. 295 m3 per

* o 0w

- o

~ Modrid Nerth - $4 millon

= Madrid South - 53.1 mitlion
Roads - 517 thousand




Bos_fq_n Type BB Water Licence Tm

« Type B Water Ucence 2BB-BOS1217
s Renewed 2017, Explras 2027 Jenewable)
+ Parmifted Activities
- Surface and undergiound exploration
— Extract bulk sample
- Censtruct surface facilities. roads and
camp
= Water Use - 100 m3 per day
= Winter road occess from Doris
= Scope Includes:
" camping. prar%gc drlling, bulk
sampling. opera ofnag'bwk ?agnplhg
ond crushing and sorfing plant,
unde. r%round davelopment. he
cperalion of a fusl storoge facfmy «
londfarm faclity, ond sompiing for
anvironmental ina data collection,”

Maclr_i_d— Boston Project Highlights m

Madrid ond Boston Highlights

* LINCenyound Mining ona crown pilar eoviny with weite rock
Mining wiored above groundt temoorary and then put bock Into the
NGO Mines.

Procetiing = Nomind copacty of &.000 fonnes ol ore procesiad pet day

I Gold;mm 'GaidvmﬂmutDu;aﬁTu;m Cancmnuruuud_.mldm 1
+mnmmnmmmumnmmmhw
Transportation # Goid pors Aown out 1o merket hom Dors and Baston
+mmmmmmmmn&xmw
Erroioyment + Fly In-fiy out opergtion from Ecmonton and Kikmeo!
= BTD wirkics CLANG [iak SEentiond (for cpproximately 14 yean)

= Reyoitis, Tinieal Tendd tr cihet poyriests of
$400 millon over the ife of e Hope Boy Project for Canoda
Hunanat, KA and N (exchscting Dorts)

Hope ch Projec’r Layout

Monitoring and Reporting Toac

+ Aqguatic Eftects Monitoring Plan
+ Environmenial Effects Monltoring Program

» Survelilance Network Program
= Type A Wcler Ucence - monthly
« Type B Water Ucence(s) - moninly

*  NWB Annual Reports
* Type A and Type B Waler Licence
* Due March 31




[ T Maodsid
| . South
|

som

Roberts Bay
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Tallings i
| Impoundment
Area

Proposed Amendment No. 2 Type A m

» Scopa includes Doris, Madrid Slles and All Weather
Road

= Expond 2AM-DOH1323 Amendment No. 1 by
Incamporating into this Licence the scope of all
faclitles and acthvities authorzed under the Type B
Licence 2BB-MAE1727

- Camp Capaclty - 400 parsons

- Expand TiA copaclty to 18 million torings

- Water Allowance:
- Domestic from Windy Loke: 43,800 md/year
+ Industrlal from Dorls Lake: 1,930,000 m3/day

- Concentrator at Madrid

- AWR to Boston

- Allows commercigl mining



Proposed Boston Type A

Project Cerlificale and Boston Type A Water Licence
= Scope:
- Construct and operate Boston Site
- Camp Capoclty - 300 parsons
- Tolings Management Area copacity of 5.1 milion fonnas
- Water Allowance:

- Domestle from Almaokatalok Laka
33,000m3/year

- Industriol from Almaokatiok Lake
450,000m3 /year

- 2400 t/d process plant
- Allows woter use, waste rnanogement and
construction of all sudace infrastruciure

- Allows commerciol mining

.' & ;
' g nommmnusi
o s B8 :
LS Procass Plan ‘,'

Gravity Separation  Flotation Talings
et and Fiotation (Crushad Rack|
w4 0 1w
o *a At

a8 -
Om Crusher
{Rock with Gold) 1

Concentrate & Gold

*  Doris-Madild Interim Closure ond Reclamation Plan was updated
« Boston Conceptual Closwe and Reclamation Plon was developed
«  Overall objectives of closure planning ot Hope Bay:
* Physical Stabiliy
* Chemicol Stability
+ Future use and casthetics
*  Plonning provides bosts to estimate financlal securlty

iTclIing_s_ and Waste Rock m

God

Flotaticn Tailings
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1 ~~af™"

Detoxiliad Tailings

Underground Mina
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Grevity Separation | Flotation Talings }
A Ficlation 1 (Crushad Rock) |

Ore Crusher  Crushad Rock with Geld o AR z
|Rock with Gold} l
Concentrate Cyaride
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Overview of Tallings Management m

. ftemative Analysis - Doris

e

» Doris - Conventional
Tallings impoundment
Areq

= Boston - Dry Stack
Tallings Management

Slting
Options

| Deposition
Options

Ta!llr;as"l_mpoundment Areqa - Doris

* Sturry taliings
+ Low solids conlen.
* Purnped -
+ Similor to:

+  Nonishik

orth Dam : Frozen Core Dam

e

+ Seepage Analysss + Settlement Analysis
+ Stobllity Analysis + Frost Heave Assessment
» Croep Analysis » Freaboard Hydraulc Assassment

Thermal Analysls



Key Trench Excavation m

- e BT K T
----------- Syl 7 B T

Liner (GCL) Installation

South Dam

£2m
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lT&i[ihQs' Impoundment Area - Doris m

Summary of proposed changes

Compoanond

Tollings Volume (lonnes) 2.5 million Addifional 15.5 il
Maxirmum nominal 2000 Maximum nominal 1400

{Taiings Production Hole fonnes per day fonnes per day

Tollings Make-up Oniy flotation taings No change

|Deposition Method Subosral No change

111 Discharge Shotegy Smddwatguetokobam Mo change

oty IR oo

?&ﬁiﬁ_gglmpoundment Area - Doris m

Weat Dam

Twag

]T&m_ﬁ_gs Impoundment Area - Doris Twiac

Summary of proposed changes

| North Dam

Frozen cose dam No chonge

| Niorth Dom Spllwoy Includes spitway No change |
1

‘South Dom Frozen foundotion with Ener Pomroised by B m {
Inlerim Dike New containmant tiructure Net required |
Wesi Dom Did not exist Frozen foundotion with iner
| Non ocid generating; Meutral
I‘!ﬂl-pﬁooetmﬂmy metcl No change




Tailings Impoundment Area - Closure

" Final Clasusa
. s

o

= Dorls - Conventional
Talings impoundment
Areq

« Boston - Dry Stack
Talllngs Managament
Araa

———

Tal

Tc":-lTlngs; Management Area - Boston m

i

Filtared tallings
Trucks, Dozers, Compoctors
Stackable and compactable
Sienilar fo:

+ Raglan

+ Fort Knox
+ Pogo



Tallings Management Area - Boston

« Stability Analyses s Themnal Analyses
+ Geomembrane Leakoge + Deformaotion and Sethernent
Assessmant Andalysis
T
* Water collection » Compaction and grading

+ Erosion Protection
+ Dust Monogement

Lined Protective Cover
Stable iandform

Tallings Management Area - Boston

Tiac

Tallings Management Area - Boston

e
Tailings Management Area - Bosion m

Summary of key criteria

Componond Cibostica
Dam Hazard Classification “Skarfeant T e R
\Dasign Lile
|»  Active deposilion period + Byean
o A d Past.

ing perfogt  «  10vears

I*  Long-temm design bosis * Upteyear 2100

"!gi_lin& Production Rote

2,400 tonnes par dcrv_

Talling Molsture Content 20.5% (by welght}
[tatings Dry Denshy = L0 -
Tallings Slorage Requirement

» Bymass « S1mt

= By velume = 28 Mm?

:Tclillnqt Beposllion Mathod

S—
Load, haul, durng, place, and
compact fitered tailings



&“ﬁ'ﬁ\\@g of Waste Rock Management m

Additional geotachnical investigation and detailed design prior to Temporary Waste Rock Pites
consiruction

éu'f;ri_mhry of Waste Rock Management m

Madrid North Madrid South

|§uihrng_ry_of Waste Rock Management m Summary of Waste Rock Management m

« Stability Analysas

Boston

10



§Txiﬁmg’_w_ of Waste Rock Management m ﬁiﬁng"s'_gnd Waste Rock Management

Pha:

Psea 1 st P 1
foll| s 1 Pr:je:l et s Phase 2 Project
n

L]
gazipzalgea AR aEES: - = State of practice tallings management
- Doris Tailings Impoundment Arga
— Boston Tallings Management Area
=
— * No waste rock left on surface post closure
= ]
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Madird Site Layout

Bosfon Sife Layout and
Aimc:oko’ralok Lake

i
Hydrology

Evacrrston,
Climets Changs, and

us
/i-(

Mining and Milling Quantities

* Modelling Approach
Ond MeThOdS Catchmentis

‘Water Storage
and Bathymelry

-

Groundwater Inflows

Watar Consumption

12



| Thag

Model inputs - Quality Tag

i i * Model Results

o

O Siachpds

Baston
Taitings
! S Intrestrctun Management
Underground Mine iFloads & Pags)  Area

Baseling Warer
Quality

Boston Water Use m

Almaokeoialok Loke
550
%0
1.000
1,400
Freshwater Environment [m
. : i

* Madrid-Boston Phase 2

«Valued Ecosystemn Components

* Surface Hydrology
« Surface Water Quaity
= Sediment Quality

s Fish
+Fish Community
#Fish Habltat

~ No Significant Residual Effects of
Project on Freshwater Environment

13



Freshwater Environment - Monitoring m

Polential sffects on the Freshwaler
Environment will be monitored:

« Agquatic EHect Monitoring Program

« Environmental £ffects Monltoring undear the
Metal and Diamond Mining Effluent
Regulations

s Survalifance Nehwork Program under
applicable Type A water lcences

* Fisharias Act Authoiizations and Offsetting

Aquatic Effects Moniloring Program evoluates polential
aquatic effects from point (realed discharge) and non-point
{runcfi, dusf) Project sources following mitigation,

Refinements from Intervanor ents:

» Belt-wide program (Dorls, Madirld, and Boston areas)
= Aguatic Response Framework

= Enhonced hommonbzation ¢f program with fedaral Meta! and
Diamond Effiuent Requlations

« Inclusion of water level and stream flow data Fisharias Offsatting)
«  Windy Lake sompling
*  Additional cyanide analyses

Aquatic Eﬂ_eéis_hion!ioﬁng Program
.~ South Belt (Boston) m

|& ] -
e \ o \_\ « Almaokalalok Lake

W k » Paint source {hreated diacharge)
* Non-point source {(runoff, dush)

+ 2 Program sltes
» |} Faderal Effluent Reguiation site

\é-{;\;: « Stickleback Lake

- i « Non-point source (runatf. dust)
s 1 Progiam site

ra » Reference Llake 8

= 1 Program/ Federal Effluent
Regulation ste

Aqudtic Effects Monitoring Program m
b

Bose_:l_lr_‘ne and Existing Environment m

* Freshwater data has been collecled in
Hope Bay Belt since 1993

« Project kakes and shieams
+ Reference lakes ond shreams

= Frashwater lake und streamn dala includes:

= Hydrology (strearns) and lake levels

Water quolity {winter and summer)
Sedimant quallty (summer)

Primary producers

Secondary praducers

Fish and fish habltat, including tissue metals

Thac

= Non-point sources

» waoter withdrawal and Inflows
» runoff and dust

* Doris, Patch, Windy, Wolverine
Lakes

= water lavel
] | = water and sediment qually
b v Blol
TSR o
lﬁ. . ¢ ) 7| ® Ogama, P.O., Glenn, Litle Roberts
Poalh,

= water level

Metal and "Dl_ur-m;l;d Mining Effluent Regulations T
Monttoring Program M

» Discharge of trealed water to
Aimaokaialok Lake

= Requirement under Fisheries
Act

= Water, sediment, benthic
Invertebrates, fish

* Bafore-After-Impoct-Contral
Dasign (BACI)

+ Shes bosed on hydrodynamic
modelling

14



héﬁé@gs Act Authorizations

Tiag

Authorirations required for all project activities
rasulting In foss of fish habital/productivity

¢ Water withdrawal from straoms/lokas

*  Sfreom culvert crossings

* Footprint of pipafintokes on loke bottom

Eisﬁh:e§ Offsetting Program m

Ofisetling required fo balance all loss of
fish hobilal/productivity

= Worlshop with Inuit Environmental Acvisory
Committee ottanded bty Fisharles ond Oceans
Canada

= Devetopment considers cornmants from KIA,
Nunavut boards, and Federal Family

Existing Authorizations and monitoring for Doris
Mine

= Tail Loke Qutfiow

ki weter lyvels and hegm fiows
= Robers Bay Jetly = grounc-iuth offietting tte options
*  Include mine site and offsite community based-
Anticipated Authorzations for Madrid-Boston fish productivity enhancements

= Autherizations need to be In place prior to any
loss In fish habitat or productivity from Project

«  Currentty undar development with Fish
Oifsetting plkan

+ Boseline work to support offsefting in 2018

+ TMAC will continue 1o work with Inult and other
Interestad Porties through Otfsetting process

Thag

Fisheries Monitoring Tuiag
% P — ]

ﬁ Fisheries moniloring under: TMAC has put extersive affort 1o understand and mitigate

potantial sffacts to the freshwater environment related ta the

+ Meatal ond Diamond Mining Effiuent Hops Bay Project, Including:

Regulations
* Fisheties Act Authotizations

* Fisherigs Offsetting program

Compreheniive baseling choroctertzation
Pradictive water quality, quontity. and etfiuent dispersion mocaling
t of comprehensive monlitonng programs
Consuitation with Inult Communities, Kitikmeot Inut Associaiion, and Federal
Fomity, Inclucing consideration cf technical comments ond

ERCRE I

= Cther programs {e.g., stream crossing tecormmendations
construction monitoring pian, Commitment e Future workshop with the Inutt Emvironmental Advisory Commitiee:
DFO-3.1.1)

TMAC Is commiltted to working cooparativaty with Inuit, Nunawut
Boatds, and the Fedaral Famlly through the water licencing
process to ensure Its activities In the Hope Bay Belt are protective
of the Freshwoter Environment, Future warkshop with the Inuit
Environmental Advisory Commitiee.

1. Closure Plonning

2. Financlal Security Estimate
Process

Phase 1 Obligations i
Phase 2 Cutcomes

15



Closure Planning & Financial Security m

o How we develop a security bond

N
[ \
\ /

Closure Flanning & Financial Security m

16



Closure Planning & Financlal Security m

i, vl
o i %z
\
‘[$/m3 = =
R G o /
\\ UnltRotes oo

|Clos_u_r_e Planning & Financial Security m

Land and Water Split

5 . ‘ .\ . o \.T
o f \
\ a

iCIosure.Pianning & Financial Security m

S$/mixXmi=§ e e

- = ™
$/mixXm3=5 =
oo / \
ilm XXmi=$§ “Seo pe
Indirect =3$ X V4
Total Quantum =% & ~ =

i1 in LT

L 2 N

~
iigoer! @ | Tranchel Shructure :
(Mlasiona 1) (5 Amount 1} =

Trigger 2 . Tronche 2
{(Miestone 2) (5 Amaunt 2) o San
Trigger 3 ® Tranche 3 \ -/
(Mitestens 3} (S Amount 3) P .

Closure Planning & Financial Security m

50 stings Same process for Phase 1

KIA (under Fromework Agreement) —_—

a 517.6M - Type "A” WL / Commercial Lease B

o $20M - Overbonding

o 50.8M - Advanced Exploration it i

o $0.1M = Land Usa Permit

CIRNAC / Recelver Generol of Conada f \
o 513.1M - Typa "A" WL (Dorls)

o 53.6M-Type "B WL (Boston) ot i
o $0.5M - Monne Outicl Lease hutrbe
o 50.08M = Jetty Lecase

Fisheries and Oceans Canada \ /s

o $0.07M - Fishesdas Act Authorization = I—

TOTAL: $37.9M

17



CIOsqr_e Planning & Financial Security m

o Cutcomes for Phase 2

Ehvirgpmenfc:l Management System m

= TMAC has a tuncticning environmenial health ond sataty management system
for o existing operations

#  Inharent in the monogement sysiem & reporting. cdaptive managenent and
continual Improvernent with Input from tiakeholden

Kay Alms of EMS:

Dy L ]
vt oo | R | ey e
. L o ] e

/ Biophysical Managerment Plans
1. Suezte Envergency Responss Plon 13 Ar Quokty Monagemsnt Pian
2. Underground
Repcrmes Pan
3 Cm Posuter Prirver i Plan 1% Dorts Aquatic. Effects Monftonng
{OMFFYOR Pollution Emergency Pion
(OPEPY 16 Wity Limganan, ond Monftenrg:
4. Dorg Propect Demanc Pian
Tregtment 17 Mcoxing Talngs Impounciment
Pan
B Boron Sewoge Tieammend and Survisiancs Maned
ana 18, Boston Tolings Moncgement Asa
Pan DOperahon. o

Environmantol
Protection Plan

[ Sociveconomic )
Maonagement Plans
1. Heamora batery
Morogemnent Piar

Aan
5 ety fewurce
Pon.
\4 HmnBsoscsbon /

Final Written Submissions

* TMAC recaived 11 final witten submisslons that required o

response;
" Scope and onsition cpproach of Type A
CIRNAC-) ond Tyze B Licencis . v
¥ Tamm/duration of cmended or new Type A
CIRNAC-2 Water Lizencels) s Resgived
CIRNAC-3 Waler use quaniities Rasohved
___ CIRNAC-4 Wciernirluww-l anpEoach Resolved
CIRNAC-S Waoste managament oeproach o Resohvyad
_ CIRNAC-6 Monaogerment Pians ond reporty Resolved
flis CIRNAC-7 Aquatic Etects Monliosing Flan Resolved ]
CIRNAC-8  Clowre psarning and fnancial iscurty Perticiy Resolved
ECCC-Wi Aouatic Efacts Monitesng Plan Rescived
| scccwz Effluent quality criteria Resoived
i ECCC-WL3 Mitigetion ond monltonng of in-water P ;

congtuction acthitias




