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Value for Water Management

* More than ever responsible water use in
Mining is an expectation for mine operators

* No longer a Closure Problem
« Early planning allows taking advantage of site
configurations and landform designs at start up
» Robust site-wide water balance

« Sensitivity analysis of possible upset conditions —
extreme climate events

« Easily be adapted

Objective: To develop a tool for site to identify
key driving factors of the water balance

« Reduce the risk of costly last-minufe adaptations, or
long-term liabilities associated with capture and
freatment of water.
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Rainy River Site Overview

 NewGold Rainy River Mine
e Fort Francis, Ontario

« Commercial Production Nov 2017

« 2020 production 228,219 ounces of
gold and 361,862 ounces of silver

o Average precip 695 mm; 540 MM OS s immbinitobbi o
rainfall ;

« Average daily Temp 18 degrees C;
freezing from Nov to March

www.newgold.com
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* Functional Water Balance Model
developed

 Informs freatment design criteria

* Fully handed over to New Gold
Personnel

NewGold, OMS, August 2017

« WB / WQ Model capable of
Informing on site water
management decisions

- Consideration of long-term site
water management into closure N 00

» Include extreme climate events -
 Deterministic and Probabilistic M.
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Water Management through Life of Mine

Current
Conditions Early Closure Phase Post Closure

: Operations Late Operations _
(Construction P (2026 to 2032) (2032 to Open (> Pit Lake

Phase to (2019 to 2025) Pit Filling) Development)
Operations)

« GoldSim Dynamic Monte Carlo Simulation Software (GoldSim, 2014)

« Key activity for success was creating accurate timeline of changing
rqonogemen’r scenarios as mine advanced intfo operations, closure and post-
closure
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Water Management through Life of Mine
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Water Management through Life of Mine

Early Operations (2019 to 2026)

« Production mining underground and
Open Pit

* Ore Ergcessing, increased tailings and
stockpile volumes

« Start of progressive reclamation
activities — constructed wetland

- Water use limited fo pit dewatering L
« Water discharge from limited facilities

Late Operations (2026 to 2032)

« Cessation of underground and mill fed
from onsite stockpiles

« Stockpiles and TMA reach full extent

- Wafter use and discharge remains
consistent

-—=+ Seepage
— Runoff
Surface Water

d —— Pump
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Water Balance Implications for Water Management

Closure (2032 to Pit Flooding)

« Operations cease
* Processing completed
» Closure activities commence
« Still water management occurring 7
- No water taking requirements DR s

Post-Closure (> pit lake development)

Surface Water
« All reclamation activities completed

« Water management through gravity
drains and management for quality
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Hydrological Event Development

Detailed Review:

* Impacts of extireme events and
back to back extreme events
(Wet and Dry conditions)

* Available site climate data used
to develop Site Synthetic 100-year
climate record

« 1/20 dry year

« 1/20 wet year

« 1/100 wet year; and

« / day, 10 year low flow event

Water Balance Update



Sediment Pond 1
P Tailings Management Area Tailings Management Area
Evaporaon 550700 | 8,001,600 Vater Discharged Wit Tailings
Decantto TMA Runoft
Domestic Water
Sediment Pond 1 and 2 Flow
Retamed Fore Water
Sediment Pond 2 Borrow Decant o N.CAl
Runoft Secpare
Decant from Sediment Pond 3 Evaporaton
Decantto TMA Process Plant 3,768,000
Evaporaton 2500 (2] Supply
& Goldsim - Mono_Lake.gsm ®
Sump 1
FILE EDIT WVIEW GRAPHICS MODEL RUN HELP P msla
Runoff 388,200 |
MmN e - =] > T Al 2 kB M Decant o Sedment Pond 2 42400 Process Plant m3ia
- nEELPYEH @ <> 00 =] | S (AR o] -
L = & L & v L — P_Evapomm;m 800 Supply From Mine Rock Pond 2,962000
e inewood (Consuction 244,500
2 s » Model » Water_Balance_Model » Dmmms:m ] R Supply from TMA 3,768,000
i 3 T ENVIRONMENT F—— Supply from Water Pond 2062000
. =T 3,017,100 5,050,080 Walern Ore Zen
- l‘—‘—‘ Losses in Ml -164,060
ck t ntrol Viater Management Pond mila ‘Water Management Pond . !
GO'(’S"" Mono Lake Water Balance Go Back to Dashboard Controls A T T } R T } Water Discharg=d wih Tailnge 5,656,000
Decant to Pinewood a
Process Plant Sugply 2,082,000
» . Inflows Storage Evaporaton 540,100
—y Dam Eeepage 59,300
_ =
X b e S
2 - T O
Stochastic_precip Precipitation e e
EE_alOrag T 2,166,300 2163600 310,000 3,107,000
, . i
isi & ‘Water Discharge Pond m3/ Water Discharge Pond i
Decision Variable = i : | e | Open Pit & Sumps m3la TO ENVIRONMENT Mine Rock Pond msla
— : Runoff [ Sezpage. 18,300 | 0 | . 00 Open i Dewalering 1,556,000
= _|+ BCR1 B WDP 2 in‘seeﬂu:;!re e FRunoff | Sespage. 1,554,000
5 5 » s Decant to Consiructed Wetiand 0 Pecant from Sumg 1 100400 Evaporation -118,200
e Other_Inflows Inflows X @ Evaporation 0 Sarmp A =000 Dam Seepage 5800
- \ unoft i Process Flant S
Diversion R \ : Pumpbc to WMP ] Dpen P Dewatering to MRP 1556000 art Sueply 250,00
et urface_Elevation Open P ~S0T000 e
LEGEND Evaporafion £500 IWP\,‘\'g'ﬁ)ld‘
J i WATER TRASTERS vones RAINY RIVER SITE WIDE WATER BALANCE
R o FLOVS TO FLOVE T e} E
e T —> e — - o ry Do e ]
Diversion X = =
Gauged_Runaff Surface_Area
3 Outflows "
—
— Sediment Pond 1 m3/a ‘ Sediment Pond 1
_\"\_‘ F e T BT Taiings Tailings Management Area
=1 Evaporaton F00 - - 9390800 | 100eia00 Wiater Discharged Wit Tailngs
o 5 K Runoff
Evaporation_Rate Other_Outflows Area_Storage Beio i i Domesio W
- ‘Sediment Pond 1 and 2 Flow
3 __)"'* Sediment Pond 2 Borrow mila [ sedmentPond 2 Bomow | Rm:ﬂ”’;ﬁ”
| = R Its Runoft 758,500 & | e | =
—’ asu Decant from Sediment Pond 3 37.800 Evaporabon
X — Decant o TNA 5700 Process Prt Sy
Evaporaon 3,700
o}
Modification_for_Density w-_Evaporatiol ST = S
S, == = Runoff 192,500 152.800 133900
Decantto Sediment Pond 2 37,800 Process Plant mila
d mepﬁ;’::?}\mm - ;:;D:T:; l ‘Supply From Mine Rock Pond 1,351,000
Water Level Final Flows and Volume Hist L = Supply rom TMA 48400
ory Decant b Sumpd. ~106,100 0 ENVIRONNENT ‘ Foew—— | Wersgermert Fond 7,056,000
5106700 TR WelerinCre e
< > Viater Management Pond mila Viater Management Pond oM
R TSeeso T P B Water Diccharged wih Taiinge. 3.513,000
Decant to Pinewood 0
Frocess Plant Supply 3,056 000
Evaporation $16.300
Dam Seepage 54600
Open Pit & Sumps: Mine Rock Pond
1,682,300 -1682.100 2,068,600 2,088,800
‘Water Discharge Pond m3la [ Water Discharge Pond |
Mine Rock Pond mila
Runofi/ Sezpage 13400 [ a0 0 | Open Pit & Sumps
BCR1 o WDP [} FitWall Seepage 1206000 O;i: :{DS::::; 139,000
Decant to Constructed Wetland 0 Pit Wall Runoff 277 400 Evagoraton PN
fic [] Decant from Sump 1 106,100 Dam Seopage
Pumpback to WMP 0 ‘Sump Area Runoff 2,80 Process Plant Supely
Open Pit Dewatering to MRP 1358000 y
‘Open Pt Dewatering to Envronment 259,100 R ™
. LEGEND. Evcporsion =00 newgc sld
SMA Environmental Forum e o e
i S — nos oot
i —— EROCESS L LY (e e
PROCESSPUNT DECHIRGE  ———— PROCESS PLANT DICHIRGE [n¥e) [
TRANSER —_— VWEATER TRANSFER fma)  m—




Continuous Calibration and Upkeep

« Confinuous Data Collection and =~

Calibration: e,

- Climate data

Production rates
Dewatering and water taking rates

Bathymetry surveys completed and
updated

Review of watersheds and diversion
‘Rules’ for water management structures
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Site Operations Water Management Tool

v 2020 v Data Generated v

Water Balance to New Gold P bece oo
Management and Site
« Creation of Dashboard for
Schedule Pinewood Pumping Data to WMP Updated to Date
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« Training and Hand-off of — — calloration
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Site Operations Water Management Tool

» Site ran, robust model, using calibrated inputs, allows for
evaluation of current and future performance with higher
confidence, which reduces probability of failure, reducing
water management related risks and cosfs by adaption
and optimization of site water management.

 Predictions — Most Probable
» Predictions — Deterministic
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25 Years Advancing Mine Closure Soluti

Testing Facility
GLOBAL INSTITUTE FOR WATER SECURITY
MOSTFACILITY.USASK.CA

UNIVERSITY OF SASKATCHEWAN
@ Mine Overlay Site
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