APPENDIX B19 - DEWATERING DIKE : OPERATION, MAINTENANCE AND SURVEILLANCE
MANUAL, VERSION 3 (SEPT. 2013)




\

AGNICO EAGLE

MEADOWBANK GOLD PROJECT

DEWATERING DIKES

Operation, Maintenance and
Surveillance Manual




OMS Manual — Dewatering Dikes
Version 3; September 2013

Prepared by:
Agnico Eagle Mines Limited — Meadowbank Division

Version 3
September 2013




OMS Manual — Dewatering Dikes
Version 3; September 2013

DEWATERING DIKES
OPERATION, MAINTENANCE AND
SURVEILLANCE MANUAL
MEADOWBANK GOLD PROJECT

AGNICO EAGLE MINES LIMITED

This Operation, Maintenance and Surveillance Manual has been prepared by Agnico Eagle Mines
Limited and is to be used for the operation, maintenance and surveillance of the Dewatering Dikes at
the Meadowbank Gold Project. All Registered Manual Holders are responsible for ensuring that they
are using the most recent revision of this document. This Operation, Maintenance and Surveillance

Manual, may not be copied in whole or in part without the written consent of Agnico Eagle Mines
Limited.




IMPLEMENTATION SCHEDULE

This Plan is immediately implemented.

DISTRIBUTION LIST

AEM - General Manager Meadowbank
AEM- Environment Superintendent
AEM- Mine Operations Superintendent
AEM- Engineering Superintendent
AEM- General Services Manager
AEM- Corporate Environment Director
Golder- Dike Design Engineer

SNC- Dike Design Engineer




OMS Manual — Dewatering Dikes
Version 3; September 2013

DOCUMENT CONTROL

Version | Date (YMD) | Section | Page Revision
(first February All All
revision) 2012
August 27,
V2 5013 All All

September Updated items mentioned by MDRB and the Mine
V3 b All All Inspector in the Annual Geotechnical Inspection in
15, 2013
September 2013

Approved by:

Julie Belanger
Engineering Superintendent

Kevin Buck
Environment Superintendent




TABLE OF CONTENTS

OMS Manual — Dewatering Dikes
Version 3; September 2013

DISTRIBUTION LIST ..ttt ittt ettt st et e sttt e st e s st e e ssbe e e shbeeenteeabeeesmbeeesabeesmteeanbeeesneeeaneeenneeeanee I
DOCUMENT CONTROL ...ttt ittt ettt ettt ettt e st e bt e stee e e steeesmteesteeeanbeeeasseessteesbeeesnbeesnseeans Il
LIST OF TABLES.....c oottt ettt ettt e s bt e e bt e e e bb e e sa bt e e shbe e eabeeebee e sabeeeanneenaneans Y
LIST OF FIGURES ...ttt st h e b e ket s ket e s hb e e s abe e e b e e e eabe e e bs e e sabe e enbeeebeeeanneenn \
LIST OF APPENDICES ......oiiitiie ittt ettt ettt ettt ekt st e e e sbe e e sate e s be e e sabe e e be e e anbe e e abbeenbeeennneenn \
SECTION 1 - INTRODUGCTION ..ottt ettt sbre e nnr e nne e 1-1
1.1 U 14010 1T SUPUPP PPN 1-1
1.2 Regulatory REQUITEIMENTS ... .....uiiiiiiii ittt e e e e e e e e e e e e e s ababneeeaae e s 11
1.3 CoNSEUENCES Of FAIIUME......coiiiiiiiei e e 1-2
1.4 Registered Manual Holders and REVISIONS ..........coccviiiiiiie e e e 1-2
15 ANNUal REVIEW Of MANUAL.........coiiiiiiiie e 1-2
1.6 Reference Documents and DIaWiNgS........ovueiiuieieiiiiiie ettt 1-3
SECTION 2 « ROLES AND RESPONSIBILITIES......ccioiiiiieiiee e 2-1
21 RESPONSIDIIITIES ...ttt s b e s b e e e e ebee e nneas 2-1
2.2 Required Levels Of KNOWIEAQE ... ..iuiii ittt e e s e e e e e e e e neeeee s 2-5
SECTION 3 « DESCRIPTION OF DEWATERING DIKES.......ccoiiiieiiie e 3-1
3.1 QST DIKE ...ttt e 3-3
311 East Dike - Design and CONSIIUCTION.........cecireiiiieeeeeesee e 3-3
3.1.2 East DiKe - INStruMENatioN...........ocoviiieeiiiee e 3-10
3.1.3 EaSt DIKE - DEWALEIING .....vveieiiiiiee ettt ettt e e e 3-18
3.14 East Dike - Seepage Collection SYSIEM ........cccviiiiiiiiieiiiiee e 3-18
3.15 EASE DIKE = ACCESS .. uutttiiiiiiee et ittt et e e e e e sttt e e e e e e e e s et e e e e e e e s aastntaeeeeaeeesaannneees 3-19
3.2 BaY-GO0SE DIKE ...t 3-19
3.2.1 Bay-Goose Dike — Design and CONSLIUCLION .........ccuvieeiiiiiee e 3-20
3.2.2 Bay-Goose Dike — INStrumentation .............cooiiiiiieiiiiiee e 3-28
3.2.3 Bay-Goose Dike - Seepage Collection SyStem .........ccoovvvveiiiiiieiniieee e 3-38
3.24 Bay-GO0SE DIKE - ACCESS ....cciiiiitieiiieie ettt e e e e e e e e e e e e anneees 3-38
3.3 SOULN CaMP DIKE ...ttt e et e s b 3-39
3.3.1 South Camp Dike — Design and CONSLIUCHON .........oocuvviiiiiiieieiiiieee s 3-39
3.3.2 South Camp Dike - INStrumentation..............eeoiiiiieeiiiiiee e 3-39
3.3.3 Seepage ColleCtion SYSEM.......o.uuiiiiiiie e 3-40
334 SOULh CampP DIKE - ACCESS ....cciiuieiieiiiiiee ettt 3-40




OMS Manual — Dewatering Dikes
Version 3; September 2013

3.4 VAUIE DIKE ..ttt s et e e e et e s et e e e s bt e e e annbee e nreas 3-42
3.4.1 Vault Dike — Design and CONSIUCLION ........cevvreeiiiiciiieeeeeee et e e 3-42
3.4.2 Vault DIKE — DEWALEING ...ceiuvviieeiiiiiie ittt 3-42
3.4.3 Vault Dike - INStrumMeENtation ..........coccuuiiiiiieee i e e e e 3-44
3.4.4 Vault Dike - Seepage ColleCtion SYSIEM .........ooiiiiiiiiiiiiiie e 3-45
3.4.5 VAUIE DIKE = ACCESS ...eeeiieiee ettt ettt et e e e e et e e e e e e e e anbeeeeeaaeas 3-45
SECTION 4 » DEWATERING ..ottt sttt e s e et e e e st e e e st e e e e antaeaeeennes 4-1
4.1 [ LS 0o T= 1 o USSR 4-1
4.2 Water Management and QUAlItY............ueerreeiiiiiiiiiiiiree e e e e s e e e e e s s snrrne e e e e e e e 4-1
4.3 Surveillance and Monitoring REQUIFEMENTS........cciieeiiiiiiiiieiee et e e e e e e e e e e 4-2
4.4 SAfEtY ANA SECUILY ...ttt e e e e et e e e e e e e s nb b e e e e e e e e e sanbaeaeas 4-2
SECTIONS OPERATIONS . ...ttt et e st a e e et e e e s st e e e e e nbeeeeennes 5-1
5.1 [ (=TT oo = 1 o T UUTT PR 5-1
5.2 Water MANAGEIMENT .......eoiiiiiitie it e st e e e e s e s e e e e e e s e snrnnreeeeeeaas 5-1
5.3 RTAT = U= G T - 1 SRR 5-2
SECTION 6 MAINTENANCE PROCEDURES .......cocctitiiiiiite et 6-1
6.1 Planned and Un-Planned MaintE@NaNCE...........c.uuueiiiiiieiiiiiie et eeees 6-1
6.2 EMDanKmMENT EFOSION .....ccoiiiiiiieiiie ettt e e e et e e e e e e s e e b aeaeeaaaeaa 6-1
6.3 Seepage CollECHON SYSIEIM ......uiiiiiiiie et 6-1
6.4 eI T 0 g =T0] v= LA To ] o [PPSR 6-2
6.5 AACCESS ..o 6-2
SECTION 7 SURVEILLANCE ... .ottt ettt ettt e e e s nsbae e e e sntae e e e antaeeeennees 7-1
7.1 SUrveillance REQUITEMENTS. ......iviiieiiiiiee ittt e st e e e et e e e e st e e e e snbaeeeeanees 7-1
7.2 SUINVEIIANCE PIOTOCOIS ....cciiiiiiiiiite ittt e e e e e e e e e e e e e e e annbreeaeas 7-6
7.3 ResponsibilitieS and FrEOUENCY..........uii ittt e 7-6
7.3.1 Dewatering Inspections (Daily and WeeKIy) .........ooocvviiiiiiee e 7-7
7.3.2 Daily and Weekly Routing INSPECHIONS .........coviuviieiiiiiiieiiiiee et 7-10
7.3.3 Monthly ROULINE INSPECLIONS.......uuuiiiiieiiiiiiiiiiee e 7-13
7.3.4 ENgIiNeering INSPECLION .....cciiiiiiiiiiiie ettt ettt e e e e e 7-13
7.3.5 Dam SAfEtY REVIEW .......eeiiiiiiiiiiiiii ettt ee e e e e e 7-14
SECTION 8 « MONITORING AND INSTRUMENTATION ....ooiiiiiiiie e 8-1
8.1 Dewatering — Drawdown Rate and Water QUAalILY ............cooiiiiiiiiiieii e 8-1
8.2 GeoteChNICAl MONITOTING ... ..eiiiiiiiiieite e st e et e e s enbbe e e e 8-1
8.2.1 Data Collection Protocols and SChedule ..o 8-1
8.2.1.1 LI L] €001 (o ] £ T PSPPSRI 8-3
8.2.1.2 Survey MonuMENES @Nd PriSIMS........uuuueieeieeieeeeeeeeeeeeeeeeeeeeeeeeasessseesensensrssserrerrnrnnrenennnnes 8-3
8.2.1.3 SIope INCIINOMELEr CASINGS .. iiiiiiiiiiiiiiiie et e s e s ssabbrre e e e e e s 8-3
8.21.4 Vibrating Wire PIEZOMETEIS ........uiiiiiieiiiiiiieee ettt 8-4




OMS Manual — Dewatering Dikes
Version 3; September 2013

8.2.1.5 Y =TI g oo = T o 1T SUPU PP 8-4
8.2.2 Anomalous INStrumentation DAtal ............coiiiiiiiiiiiiiie e 8-4
8.3 Seepage Monitoring - OPEIALIONS ........ccoiiiiie ittt e e e 8-5
8.3.1 Data Collection Protocols and SChedule ..o 8-5
8.3.2 ANOMAIOUS MEASUIEIMENLES .....eeiiiiiiiiiiiitieiie e ettt e e e e et e e e e e e e e e snbebeeeaaaeaeanae 8-6
SECTION 9 - REPORTING PROCEDURES AND DATA MANAGEMENT .......ccccoeevviiiieeeee 9-1
9.1 REPOIING PrOtOCOIS ....ccciuiiiiiiiiiiie et e b e e seneas 9-1
9.1.1 INSPECLION DOCUMENTS .....eiiiiiiiiie ittt e e as 9-1
9.1.2 Instrumentation MEASUIEMENTS .......oo.uuiiiiiiei ettt e e e e 9-1
9.1.3 EMEIGEINCIES ..eeiiiiii ittt e ettt e e e e e et a e e e e e e e e e e aanbareeeeaas 9-1
9.2 Data MANAGEMENT ..ot e e e e e e e e e e e s et e e e s s e e e e e 9-1
SECTION 10 © DECOMMISSIONING .....cciiitiiiiiiiiiiie ittt sibee e st e e nnbae e e e nnnees 10-1
0 1= o = - | PSSR 10-1
10.2  East Dike EMDANKMENTS .......coiiiiiiie ittt st e st e s e e e neeee s 10-1
10.3  Seepage COllECtON SYSIEM .....cccuuiiiieiie et s e e e e e e e e e e s e s e e e e e e e e s aeaanenens 10-1
10.4  Instrumentation and MONITOTING ........coiiiiiiiuuiiiie et e e e e e e e e eeeeeees 10-1
SECTION 11 « EMERGENCY PREPAREDNESS PLAN .....oooiiiiiiiii et 11-1
11,1 EMErgenCY PrOCEAUIES .......uuiiiiiiiiite ettt ettt e et e e e snbn e e e s nnnee s 111
5 O R @ ] o =T = 111 TS 111
11.2  EmMergency DEtalS ......c..eueeiiiiieiiiiiiee et a e 11-2
11.3  Medical and First Al SEIVICES .......eeiiiiiiiiieiiiiie ettt e e e e sneeeeesnneees 11-4
11.4  On Site Equipment and Material ............ccooiiiiiiiiiee i e e e 11-4
SECTION 12 « EMERGENCY RESPONSE REFERENCE DOCUMENTS ......coocciveiiiiiiee e, 12-1
SECTION 13 ¢ REFERENCES........otti ittt ittt sttt e ae e stae e e s nntae e e s sntae e e e ensbeeeeennres 13-1

Table 1.1 Regulatory REQUIFEMENTS. .......cciiiiiiiiiiiee e e e s ittt e e e e s e s sreee e e e e e e s s snnstreeeeeeeesssnnnrnneeeeeesnnnnnes 1-1
Table 1.2 Classification of Dams in Terms of Consequences of Failure (CDA 2007) ......ccccceeevvenees 1-1
Table 1.3 List of Registered OMS Manual HOIAErS .........coocuiiiiiiiii e 1-2
Table 1.4 Record of ReVISIONS/AAUENUA............uuiiiiiieiiiiii e s e e e e e 1-2
Table 1.5 Summary of key reference documents for the Dewatering DIKES...........ccoovvcvveiiiiieeeiinnns 1-3
Table 2.1 Responsibilities during DEWALEIING .......cc.coaiiiiriiiiiiaaaee et a e eereeee e e e e e 2-2
Table 2.2 Responsibilities during OPEIatioN............ucaaiiiiiiiiiiee ettt e e e e e e e s naeees 2-4
Table 2.3 Recommended Minimum Knowledge and Training Requirements.............ccccueeeeeeeeeiinnnes 2-6
Table 3.1 EXxisting INStrumentation SUMMATY ..........cccooiiiiiiiiiiiee e e e e s s e e e e e e ssnnrreeeeaeee s 3-11
Table 3.2 Existing INStrumentation SUMMATY ..........cccoiiiiiiiiiireee e e e e ssirrre e e e e e e s s snnnraeeeeaeee s 3-29




OMS Manual — Dewatering Dikes
Version 3; September 2013

Table 3.3 South Camp Dike Existing Instrumentation SUMMArY ........ccccceveeeiiiiiiieeieee e cesvieeeee e 3-40
Table 3.4 Vault Dike Existing Instrumentation SUMMAIY ..........ccooviiiiiiiiieeee e e sreeee e 3-44
Table 4.1 Design Minimum FreEDOAI ..........coiiiiiiiiiiiiiii ettt 4-1
IR0 L= T A 1= o To Y= T o PR PPERRP 5-1
Table 5.2 SUMP DESIGN CIILEIA ....ceeiiiiiiiiiiieie ettt st e e e e e e 5-2
Table 7.1 Summary of Consequences and Proposed Monitoring/Action for Rare Events Based

on Water Retaining Embankment Failure Modes Identified in ICOLD (1998) ...........cccuveeeee.. 7-2
Table 7.2 Inspection, Monitoring and Review ReqUIr€mMENtS.............ceeeiiiiiiiiiiiiiiiieeeiiriiiiee e e 7-7
Table 8.1 Geotechnical Instrumentation Monitoring Program...........ccceeeeeiiiiciviieeeee s escinneeeee e e e 8-2
Table 12.1 Emergency Response Reference DOCUMENLS ........ccooviuiiiiiiieeeeiiiiiiiieeee e e e e sseinnreeeea e 12-1
Table 12.2 Potential Effects or Causes of Failure Mechanisms..........ccccccovviiiiiiic e 12-1
Table 12.3 Threshold Criteria during Operation for East DIKe ...........cccccveveii i, 12-3
Table 12.4 Threshold Criteria during Operation for Bay-Goose DIKe ...........cccccvvveveeeiiniicciiiieeeeee, 12-4
Table 12.5 Threshold Criteria during Operation for South Camp DiKe ..........ccoocveveiiiiiiiinniiee e, 12-5
Table 12.6 Threshold Criteria during Operation for Vault DIKe .............cccoviiiiiiiiiii e 12-6
Table 12.7 Communication Charts for Each Emergency Level ..........ccccoviiiiiiiiiiiiiec e 12-7
Table 12.8 Responsibilities of Persons for Each Emergency Level..........cooooiiiieiiiiiiiiiiiiiiiecneeee, 12-7
Table 12.9 Names and Contact DEtaAIIS.........c..uuueiiiieei e ere e e e e 12-8
Table 12.10 Emergency Response Summary for East Dike and Bay-Goose Dike ...........cccc........ 12-10
TabIE 12,11 RISK IMAITIX ...ciiutieieiitiiee e iiiiee ettt e ettt e e et e e s st e e e st e e e s atbeeeessbbeeeesasbeeeessnbeeeesnsaeaeeanes 12-13
Table 12.12 Risk assessment for East Dike, Bay-Goose Dike, South Camp Dike and Vault Dike12-14
TaADIE 13.1 REFEIENCES ..coiiiiiiie ettt ettt et e e e sttt e e e s n b e e e s antbe e e e snbae e e e stbeeeeennees 13-1

Figure 1 Organizational StrUCLUIE............uuiiiiee e e e e e e e s e e e e e e e s s r e e e e e e e s annreneeeees 2-1
FIQUIE 2 SIEE PLAN ...ttt ettt e e sk b et e e s ekt et e e s sa b et e e stbeeeesssbeeeeeane 3-2
Figure 3 East DIke Plan and Profile...........oooiiii e 3-5
Figure 3A East Dike Plan view Thermistors between Sta. 60+440 to Sta.60+521 .............cccvveeennnen 3-6
Figure 3B East Dike Profile view Thermistors between Sta. 60+440 to Sta.60+521 ...........ccceveeeeeeen. 3-7
Figure 4 East Dike TYPICAl SECON. ......coi et a e e e e e e e e enbeee s 3-8
Figure 5 East Dike and ACCESS ROAUS ........uiiiiiiiiiiiiiiie et e e e e e e aaneeeaeas 3-9
Figure 6 Bay-Goose Dike Instrumentation Plan ............cccccooiiiiiiiiiieec e 3-24
Figure 7 Bay-Goose Dike — Profile View of SB and CSB Placement Zones ..........ccccccceeeevevinvnneen. 3-25
Figure 8 Bay-Goose Dike — Instrumentation Profile..........ccccoocvviiiiiii e 3-26
Figure 9 Bay-Goose Dike — Typical SECHONS.......cc.uuiiiiieeeie e e s s e e e e e e e e s enneaeees 3-27
Figure 10 Plan, cross section and profile of South Camp DIKE.........coovcciviiiiiiee i 3-41
Figure 11 Vault Dike TYPICAl SECHON ........eeiiiiiiiii it e e rebee e 3-43
Figure 12 General Vault Pit area with the access roads ............ccocvviiiieiiii i 3-46
Figure 13 Earthwork Material and EQUIPMENt LOCALION .........c.uveiiiiiiiiiiiiiiiiee e 11-8

LIST OF APPENDICES

Appendix A: Inspection Forms
Appendix B: Dike Failure Scenario Appendices from the ERP

vi



OMS Manual — Dewatering Dikes
Version 3; September 2013

SECTION 1 - INTRODUCTION

1.1 PURPOSE

This document includes procedures for the operation, maintenance and surveillance (OMS) of the
Dewatering Dikes at the Meadowbank Gold Project, Nunavut, operated by Agnico Eagle Mines
Limited (AEM), Meadowbank Division. The Dewatering Dikes are comprised of the following
structures: East Dike, Bay-Goose Dike, South Camp Dike, and Vault Dike. The dewatering dikes
isolate the open pit mining activities from Second Portage Lake and Third Portage Lake.

The responsibilities of AEM staff have been allocated based on the current management structure.
As the management structure changes the OMS Manual should be revised and distributed
accordingly.

This OMS Manual refers to the dewatering, operations, and decommissioning phases of the
Dewatering Dikes.

1.2 REGULATORY REQUIREMENTS

This manual addresses specific requirements from regulatory agencies and provides procedures to
maintain compliance. Regulatory requirements are presented in the documents summarized in
Table 1.1.

Table 1.1 Regulatory Requirements

Document Document Reference No. Review Date

o Production Lease .
Territorial Lands Act - Land Lease KVPLO08D280 Expires December 27, 2027

n/a — Only if substantial
modifications to original
application are to be carried out

NIRB project certificate No.

Environmental Impact Assessment 004

Nunavut Water Board Water

Water Licence Type A License 2AM-MEA0815

Expires May 31, 2015

The operating, maintenance, surveillance and emergency procedures recommended by the Canadian
Dam Association (CDA) “Dam Safety Guidelines” (CDA 2007) and the Mining Association of Canada
(MAC) “Developing an Operation, Maintenance and Surveillance Manual for Tailings and Water
Management Facilities” (MAC, 2005) have been incorporated into this manual.

The CDA Dam Safety Guidelines (CDA, 2007) states: “dam operation, maintenance and surveillance
shall be provided so that an acceptable level of dam safety is ensured.” This manual contains
protocols and information that will assist AEM to operate, maintain, and monitor the Dewatering Dikes
in a safe manner and identify early signs of distress. Qualified personnel shall operate, maintain and
monitor the structures and adequate records shall be maintained for general and reference purposes.

1-1



OMS Manual — Dewatering Dikes
Version 3; September 2013

1.3 CONSEQUENCES OF FAILURE

The Dewatering Dikes consequence of failure classification is based on the guidelines provided in the
CDA Dam Safety Guidelines (CDA 2007) and is presented in Table 1.2. The East Dike and Bay-
Goose Dike are rated as “High” consequence of failure structures based on the potential for loss of
life and “High” economic loss. The South Camp Dike and Vault Dike are rated as a “Significant”
consequence of failure structure based on a temporary risk to workers, and classified as “Low” due to
economic loss.

No flooding or inundation mapping has been completed. It is assumed that failure of the East Dike
could flood the Portage Pit, resulting in associated threat to the safety of mine personnel, equipment,
and other workings within the dewatered area. Similarly, it is assumed that failure of the Bay-Goose
Dike could flood the Goose Island Pit and Portage Pit, resulting in associated threat to the safety of
mine personnel, equipment, and other workings within the dewatered area. Flooding would likely
cause cessation of mining operations within one or both pits, either temporarily or permanently. It is
assumed that failure of South Camp Dike could not flood the Bay-Goose Pit as the Third Portage
Lake water level at South Camp Dike is too low. It is assumed that once the dewatering of Vault Lake
will be complete, a failure of Vault Dike could flood Vault Pit resulting in associated threat to the
safety of mine personnel, equipment, and other workings within the dewatered area. Flooding would
likely cause cessation of mining operations within one or both pits, either temporarily or permanently.
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Table 1.2 Classification of Dams in Terms of Consequences of Failure (CDA 2007)

Incremental losses

kind impossible

Population
Dam at Risk : .
Class Loss of Life Environmental and Infrastruct dE )
[Note 1] [Note 2] Cultural Values nfrastructure and Economics
Minimal short-term loss Low economic losses; area
Low None 0 contains limited infrastructure or
No long-term loss services
No significant loss or
deterioration of fish or wildlife Losses to recreational facilities,
Significant | TEMPOrary | oo e habitat seasonal workplaces, and
9 only P Loss of marginal habitat only infrequently used transportation
Restoration or compensation in | routes
kind highly possible
Significant loss or deterioration . . )
of important fish or wildlife High economic losses affecting
High Permanent | 10 or fewer | habitat infrastructure, public )
) . transportation, and commercial
Restoration or compensationin | ¢ jjities
kind highly possible
o S Very high economic losses
Significant loss or deterioration | affection important infrastructure
. of critical fish or wildlife habitat i i
Very High | Permanent | 100 or fewer . o or services (e.g., highway,
Restoration or compensation in | industrial facility, storage
kind possible but impractical facilities for dangerous
substances)
Major loss of critical fish or Extreme losses affecting critical
More than wildlife habitat infrastructure or services (e.g.,
Extreme Permanent ) L hospital, major industrial
100 Restoration or compensation in

complex, major storage facilities
for dangerous substances)

Note 1. Definitions for population risk:

None — There is no identifiable population at risk, so there is no possibility of loss of life other than
through unforeseeable misadventure.

Temporary — People are only temporarily in the dam-breach inundation zone (e.g., seasonal cottage
use, passing through on transportation routes, participating in recreational activities).

Permanent — The population at risk is ordinarily located in the dam-breach inundation zone (e.g., as
permanent residents); three consequence classes (high, very high, extreme) are proposed to allow for
more detailed estimates of potential loss of life (to assist in decision-making if the appropriate analysis
is carried out).

Note 2.

Implications for loss of life:

Unspecified — The appropriate level of safety required at a dam where people are temporarily at risk
depends on the number of people, the exposure time, the nature of their activity, and other conditions.

A higher class could be appropriate, depending on the requirements.

However, the design flood

requirement, for example, might not be higher if the temporary population is not likely to be present
during the flood season.
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14 REGISTERED MANUAL HOLDERS AND REVISIONS

The Engineering Superintendent is responsible for maintaining an up-to-date list of the registered
holders of this OMS Manual in Table 1.3.

The Engineering Superintendent is also responsible for the issue of all revisions and addenda to the
registered holders of this Manual. Revisions will be made, as and when required, by re-issuing a
complete section, table or appendix so that the old section, table or appendix can be removed and
replaced. Each registered holder is responsible for placing the revisions and addenda in his or her
manual and for recording receipt of the same in Table 1.3.

Each copy of this manual is assigned a unique identification number.

Table 1.3 List of Registered OMS Manual Holders

OMS Manual

Position / Name / Address or Location
Copy No.

General Manager Meadowbank / Jean Beliveau, Alexandre Proulx (ass.) / OFFICE

Environment Superintendent / Kevin Buck / OFFICE

Mine Operations Superintendent /Martin Beausejour, Brock Johnston (ass.) / OFFICE

Engineering Superintendent / Julie Belanger / OFFICE

Site Services Superintendent / Eric Trudel/ OFFICE

o (O [~ W (N |-

Dike Design Engineer / Golder Associates Ltd./ 500 — 4260 Still Creek Drive, Burnaby, BC,
V5C 6C6

Dike Design Engineer / SNC-Lavalin Inc./ 5500, Boulevard des Galeries, Bureau 200, 7
Quebec, Quebec, G2K 2E2

Update as Required

Table 1.4 Record of Revisions/Addenda

Revision No. Section Table Appendix Addenda No. Date of Revision
1 All All All - February 2012
2 All All All - August 2013
3 All All All - September 2013

15 ANNUAL REVIEW OF MANUAL

This manual will be reviewed by AEM on at least an annual basis and revised as necessary to
accommodate changes in the condition and operation of the facilities. The registered users of the
manual are encouraged to provide comments and suggestions for improvement of the manual and
the procedures specified in it to the Engineering Superintendent. The comments and suggestions
communicated will be considered in the subsequent review.
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REFERENCE DOCUMENTS AND DRAWINGS

The following Table 1.5 is a summary of key reference documents for the Dewatering Dikes. All
design and as-built documents can be found in hard copy onsite in the engineering department, as
well as in electronic copies on the dikes server.

Table 1.5 Summary of key reference documents for the Dewatering Dikes

Dewatering Type of Document
Dike Information Number Document Title
Design Doc. 572 East Dike Design Meadowbank Gold Project (Golder 2008b)
. East Dike Construction As-Built Report Meadowbank Gold
As-built Doc. 900 Project (Golder 2009d)
Doc. 916 Meadowbank East Dike Grouting Response Plan (Golder
East Dike 0C. 2009b)
L East Dike CPT Investigation Meadowbank Gold Project”
Remediation Doc. 953 (Golder 2010b)
Doc. 986 East Dike Sinkhole Investigation Program Meadowbank Gold
' Project (Golder 2010a)
Bay-Goose Design Doc. 802 Bay-Goose Dike and South Camp Dike Designs (Golder 2009a)
Dike . Bay Goose Dike Construction As-Built Report Meadowbank
As-built Doc. 1328 Gold Project (Golder 2013)
Design Doc. 802 Bay-Goose Dike and South Camp Dike Designs (Golder 2009a)
South Camp
Dike As-built NA South Camp Dike Construction Summary Report, Meadowbank
Gold Project (AEM 2012)
610548-
Design 2020- Detailed Engineering of Vault Dike (SNC, 2013a)
4GER-0001
) hnical 610548- . f It Dik hnical ificati
Vault Dike Technical 2020- Construction of Vault Dike — Technical Specifications (SNC,
Specifications AGEF-0001 2013b)
As-built NA Construction Summary Report Vault Dike (AEM, 2013)
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SECTION 2 - ROLES AND RESPONSIBILITIES

An organizational chart of the current management structure is shown in Figure 1. This chart shall be
updated to reflect changes in management structure, as necessary, such that it is maintained up-to-
date.

Figure 1 Organizational Structure

Jean Belveau
General Manager
Nexandre Proulx

Assistant General Manager

> -« » + » 1 -
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Engineering Superintendent
Stephane Frechette
Engineering Assistant
Superintendent
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l

Y. Simard//).F- Beland

Kevin Buck
Enwironment Superintendent
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| —
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ol Sana Supervisor Dewatering & Pit M. Groleau/ P. McMullen
’ amtering ™ Inlng. Dike Supervisor Geotechnical Engineer | | water Management
Maintenance
Geclogist
Dike Construction Crew
Dike Construction & Rock
Work
Dike Construction & Maintenance Crew Dike Design, Engincering, Construction Planning. QA/GE, Inspection,

Deposition Planning

21 RESPONSIBILITIES

The responsibilities for each management position during dewatering and during operations of the
Dewatering Dikes are shown in Table 2.1 and Table 2.2, respectively. For the purpose of this
manual, dewatering is defined as completed, except for Vault Lake which began to be dewatered in
June 27, 2013, and operation begins when the downstream toe of the dike is exposed.
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Table 2.1 Responsibilities during Dewatering

Position

Responsibilities

Manager of Regulatory Affairs

Liaise with external stakeholders during an emergency event
including NIRB, Nunavut Water Board, NGO’s, government
agencies.

General Manager Meadowbank

Initiate and oversee emergency or contingency protocols during
emergency events.

Liaise/direct/coordinate the Meadowbank Dike Review Board
(MDRB).

Oversight of Mine, Engineering, and Environment Superintendents
tasks and responsibilities as laid out in the OMS Manual.

Assistant General Manager

Initiate and oversee emergency or contingency protocols during
emergency events, if General Manager is not on site.

Oversight of Mine, Engineering, and Environment Superintendents
tasks and responsibilities as laid out in the OMS Manual.

Mine Superintendent

Maintain access to the Dewatering Dikes, including making road
repairs, controlling dust and removing snow. Maintain stockpiles of
construction material.

Carry out field maintenance on the dikes as required, including
material placement, electrical and mechanical repairs.

Engineering Superintendent/Principal
Geotechnical Engineer

Construction of seepage collection works.

Carry out inspections of the dikes as required in the OMS Manual.

Monitor Dewatering Dike instrumentation as required in the OMS
Manual.

Monitor pumping rates for dewatering, upstream and downstream
water levels, and freeboard.

Liaise with Design Engineer during dewatering regarding dike
performance, pumping rates, water quality, instrumentation
measurements, etc.

Review geotechnical and environmental monitoring data for
compliance with Water License regulations and to evaluate dike
performance with respect to design parameters.

Prepare reports including description of activities on dikes, pumping
rates, instrumentation readings, water quality data, dike performance,
visual observations, etc. as required in the OMS Manual.

Determine dewatering pumping schedule based on the water quality
monitoring.

Maintain instrumentation, readout units, data acquisition system and
cabins.

Coordinate work force as required for monitoring and maintenance.

2-2




OMS Manual — Dewatering Dikes
Version 3; September 2013

Position

Responsibilities

Coordinate equipment, labour, materials and maintenance activities
required for pumps and pipelines during dewatering.

Revise and update the OMS Manual to reflect as-built conditions and
any other changes.

Maintain up to date list of registered holders of the OMS Manual.

Issue all revisions and addenda to registered OMS Manual holders.

Carry out field operations including pumping.

Environment Superintendent

Monitor water quality.

Monitor total suspended solids at pump intake.

Review environmental monitoring data for compliance with Water
License and regulations and to evaluate dike performance with
respect to design parameters.

Liaise with external stakeholders including NIRB, Nunavut Water
Board, NGO's, government agencies.

Site Services Superintendent

Maintain and service pumps and pipelines for dewatering.

Coordinate equipment, labour and materials for maintenance during
dewatering.

Carry out field maintenance on material placement, electrical and
mechanical repairs.

Coordinate labour as required for monitoring.

Design Engineer

Communicate with Engineering Superintendent/ Dike Advisor on
frequent basis regarding performance of dewatering dikes.

Review instrumentation package (to be provided by Engineering
Superintendent/Dike Advisor) on a frequent basis.

Meadowbank Dike Review Board
(MDRB)

Be updated on the performance of the dewatering dikes behaviour
during their operation.

Emergency Response Team

Follow the guidance written in the Emergency Response Plan in an
emergency situation
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Table 2.2 Responsibilities during Operation

Position

Responsibilities

Manager of Regulatory Affairs

Liaise with external stakeholders during an emergency event
including NIRB, Nunavut Water Board, NGO's, government agencies.

General Manager Meadowbank

Liaise with external stakeholders including NIRB, Nunavut Water
Board, NGQO's, government agencies.

Liaise / coordinate / direct the MDRB.

Initiate and oversee emergency or contingency protocols during
emergency events.

Oversight of Mine, Engineering, and Environment Superintendents
tasks and responsibilities as laid out in the OMS Manual.

Coordination of mine staff and equipment during an emergency.

Assistant General Manager

Oversight of Mine, Engineering, and Environment Superintendents
tasks and responsibilities as laid out in the OMS Manual.

Coordination of mine staff and equipment during an emergency if
General Manager is not on site.

Mine Superintendent

Maintain access to the Dewatering Dikes and seepage collection
systems, including making road repairs, controlling dust and removing
snow.

Carry out field maintenance on the dikes as required, including
material placement, electrical and mechanical repairs.

Engineering Superintendent/Principal
Geotechnical Engineer

Carry out inspections of the dikes, ditches and sumps as required in
the OMS Manual.

Monitor seepage pumping rates.

Monitor Dewatering Dike instrumentation as required in the OMS
Manual.

Review geotechnical instrumentation and environmental monitoring
data to evaluate dike performance with respect to design parameters
and for compliance with Water License and regulations.

Prepare reports including description of activities on dikes, pumping
rates, instrumentation readings, water quality data, dike performance,
visual observations, etc. as required in the OMS Manual.

Liaise with Design Engineer regarding dike performance, pumping
rates, water quality, instrumentation measurements, etc.

Maintain instrumentation, readout units, data acquisition system and
cabins.

Coordinate work force as required for monitoring and maintenance.

Coordinate equipment, labour, materials and maintenance activities
required for pumps and pipelines associated with the seepage
collection systems and any runoff diversions.

Revise and update the OMS Manual to reflect as-built conditions of
seepage collection system and future modifications.

Maintain up to date list of registered holders of the OMS Manual.

Issue all revisions and addenda to the registered OMS Manual
holders.

Liaise with MDRB as required.

Carry out field operations.

Environment Superintendent

Monitor water quality of seepage and runoff collected in sumps and
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Position Responsibilities

ditches.

Review environmental monitoring data for compliance with Water
License and regulations and to determine dike performance with
respect to design parameters.

Liaise with external stakeholders including NIRB, Nunavut Water
Board, NGO’s, government agencies.

Maintain and service pumps and pipelines for seepage and runoff.

Coordinate equipment, labour and materials for maintenance during
dewatering.

Site Services Superintendent Carry out field maintenance on material placement, electrical and
mechanical repairs

Coordinate labour as required for monitoring and maintenance.

Purchase equipment as required.

Communicate with Engineering Superintendent/ Dike Advisor on a
frequent basis regarding performance of dewatering dikes.
Frequency to be determined by Engineering Superintendent/ Dike
Advisor.

Design Engineer Review instrumentation package (to be provided by

Superintendent/Dike Advisor) on a frequent basis, frequency to be
determined by Engineering Superintendent/ Dike Advisor.

Carry out annual inspection and reporting.

Meadowbank Dike Review Board Be updated on the performance of the dewatering dikes behaviour
(MDRB) during operation.

Follow the guidance written in the Emergency Response Plan in an
emergency situation

Emergency Response Team

All site personnel are responsible for informing their Managers of any indications of abnormal
situations or conditions that may be observed.

The responsibilities and authorities of each position in the OMS Manual should be updated to reflect
any changes to the overall management structure as they occur.

2.2 REQUIRED LEVELS OF KNOWLEDGE

A minimum level of knowledge and training are required for personnel to adequately carry out their
responsibilities and to appropriately realize their level of authority. Personnel should understand
consequences of non-compliance for their area and have an understanding of emergency
procedures. The recommended minimum levels of knowledge for the anticipated positions are as
summarized in Table 2.3.
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Table 2.3 Recommended Minimum Knowledge and Training Requirements

Position

Recommended Minimum Knowledge and Training

Manager of Regulatory Affairs

Review of the OMS Manual, with an understanding of the operational
requirements.

Detailed knowledge of emergency response procedures.

General Manager Meadowbank

Detailed understanding of the OMS Manual, with a complete
understanding of the design, dewatering and operational requirements,
particularly monitoring, inspection and dam safety review requirements.

Complete understanding of environmental compliance issues and
monitoring requirements.

Understanding of all related technical documents for design and
construction.

Detailed knowledge of emergency response procedures.

Assistant
General Manager

Detailed understanding of the OMS Manual, with a complete
understanding of the design, dewatering and operational requirements,
particularly monitoring, inspection and dam safety review requirements.

Complete understanding of environmental compliance issues and
monitoring requirements.

Understanding of all related technical documents for design and
construction.

Detailed knowledge of emergency response procedures.

Environment Superintendent

Detailed understanding of the OMS Manual, with a complete
understanding of the design, dewatering and operational requirements.

Detailed and ongoing review of all monitoring, inspections and dam safety
reviews.

Complete understanding of environmental compliance issues and
monitoring requirements.

Knowledge of emergency response procedures.

Mine Operations Superintendent

Basic knowledge of the OMS Manual, with an understanding of the design
requirements.

Detailed knowledge of emergency response procedures.

Engineering
Superintendent/Principal
Geotechnical Engineer

Detailed understanding of the OMS Manual, with a complete
understanding of the design, dewatering and operational requirements.

Detailed knowledge of monitoring protocols and requirements.

Detailed and ongoing review of all monitoring, inspections and dam safety
reviews.

Complete understanding of all related technical documents for design,
dewatering, operation, risk assessment and emergency response.

Detailed understanding of all operational elements within the facility and
their operational and maintenance requirements.

Detailed knowledge of emergency response procedures.

Environment Personnel

Knowledge of the OMS Manual, with an understanding of the dewatering
and operational requirements set out in this OMS Manual.

OMS Manual should be reviewed with the Environmental Superintendent.

Detailed knowledge of environmental monitoring protocols and
requirements.

2-6




OMS Manual — Dewatering Dikes
Version 3; September 2013

Position

Recommended Minimum Knowledge and Training

Knowledge of emergency procedures.

Mine Personnel

Knowledge of the OMS Manual, with an understanding of the dewatering
and operational requirements set out in this OMS Manual.

Knowledge of emergency response procedures.

Engineering Personnel

Knowledge of the OMS Manual, with an understanding of the design,
dewatering, and operational requirements set out in this OMS Manual.

Detailed knowledge of monitoring protocols and requirements.

Knowledge of emergency procedures.

Site Services Superintendent

Basic understanding of the OMS Manual, including the design, dewatering
and operational requirements set out in the OMS Manual.

Detailed knowledge of all operational elements set out in the OMS and
required for an event of emergency, such as available materials quantity
and locations, equipment inventory and locations and available labour.

Knowledge of emergency response procedures.

External Personnel (Design
Engineer and MDRB)

Varied levels of knowledge and understanding depending on involvement.

General Manager shall determine levels of knowledge and instruct
personnel.

Emergency Response Team

Knowledge of emergency response procedures.

Training of personnel shall be carried out to ensure the minimum levels of knowledge set out in
Table 2.3. Training shall be documented for each personnel in a staff database organized and

maintained by AEM.

The OMS Manual should be updated to reflect any changes in responsibilities or management

structure as they occur.

2-7




OMS Manual — Dewatering Dikes
Version 3; September 2013

SECTION 3 - DESCRIPTION OF DEWATERING DIKES

The Meadowbank Gold Project site is located approximately 80 km north of Baker Lake, Nunavut.
The gold ore deposits are situated adjacent to and beneath Second Portage Lake, Third Portage
Lake and Vault Lake. The mine plan includes the construction and operation of a series of
dewatering dikes to isolate the open pit mining activities from the lakes. Figure 2 presents the site
plan. The Dewatering Dikes consist of the following structures:

East Dike;

e Bay-Goose Dike;

South Camp Dike; and

Vault Dike.

A description of the physical conditions of the site, as well as a description of the climate, geological
and geotechnical conditions can be found in various documents including the design documents for
the East Dike and Bay-Goose Dike Doc. 572 Sections 3.0 and 4.0 (Golder 2008b) and Doc. 802
Section 2.0 (Golder 2009a), respectively.

In 2008 the East Dike and West Channel Dikes were constructed to isolate the northwest arm of
Second Portage Lake to permit mining of Portage Pit and also to provide an area for the storage of
tailings. Dewatering of the northwest arm of Second Portage Lake began in the spring of 2009 and
was halted during the summer of 2009. Dewatering recommenced in the fall of 2009. The
downstream toe of the East Dike has been exposed continuously since July 2010 although was
mostly exposed by July 2009. Dewatering of the basin continued intermittently as other construction
and site water was transferred to the basin as part of the operations.

In 2009 the South Camp Dike was constructed. The earthworks component of the Bay-Goose Dike
construction occurred over two summer construction seasons. The north portion of the Bay-Goose
Dike was constructed in 2009 and the south portion in 2010. Grouting and jet grouting works
commenced in 2010 and were completed by mid-July 2011.

Dewatering of the Bay-Goose Basin occurred between July 25 and November 14, 2011 following
completion of the Bay-Goose Dike construction and instrumentation installation. In March 2012, the
pre-stripping of Goose Pit started and it's now in the operation stage.

The construction of Vault Dike at Meadowbank was conducted from February 2013 to March 2013.
Vault Dike is located across a shallow creek which connects Wally Lake and Vault Lake, at the Vault
Pit area. Vault Dike is essential to allow the dewatering of Vault Lake and to isolate Vault Pit during
mining activities from Wally Lake. The dewatering of Vault Lake has started on June 27", 2013 and
is scheduled to be complete at the end of November 2013.

The following subsections provide additional details for each of the Dewatering Dikes.
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Figure 2 Site Plan
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3.1 EAST DIKE

The East Dike together with the West Channel Dike isolates the northwest arm of Second Portage
Lake. During the operational phase of the mine, the East Dike isolates the Portage Pit from Second
Portage Lake. In closure, as the plan will include breaching of the Bay-Goose Dike thereby flooding
both Goose and Portage Pits, then the East Dike will separate Third Portage Lake from Second
Portage Lake. There are no spillways or water diversion works associated with the East Dike. The
East Dike also used to serve as a haul road to connect the North Portage Pit to the ore stockpiles and
to the crushing facility within the plant site. The West Channel Dike used to cover a narrow channel
and prevent flow from Third Portage Lake to Second Portage Lake. The West Channel Dike together
with the East Dike isolated the northwest arm of Second Portage Lake. The West Channel Dike
purpose was nho longer required and was removed as part of mining operations in the Portage Pit in
2012.

The East Dike was constructed in the summer of 2008 and grouting of the foundation and bedrock
occurred in 2008 and during the first quarter of 2009. It is approximately 800 m in length, and was
constructed within Second Portage Lake prior to dewatering. The dike consists of a wide rockfill
shell, with downstream filters and a soil-bentonite cutoff wall that extends to bedrock. The cutoff wall
extends up to 8 m below lake level.

3.1.1 East Dike - Design and Construction

The East Dike design is contained within Doc. 572 (Golder 2008b). A plan view and profile of the
constructed dike is presented on Figure 3 and includes the locations of instrumentation installations
used for monitoring. A typical cross section through the dike and is shown on Figure 4. Additional
as-built information and as-built drawings for the East Dike are provided in Doc. 900 (Golder 2009e).

Dike construction occurred in the following general manner:

Rockfill Embankment:

e A rockfill platform approximately 50 m wide was advanced from the south abutment to the north.
The rockfill platform provided construction access and support for the core materials.

e« The width of the rockfill platform (embankment) was subsequently increased by placement of

additional rockfill on the downstream side, to provide an adequate road width to accommodate
two-way haul traffic.

Initial Trench Excavation:

e Rockfill and lakebed soils were excavated from the crest of the rockfill platform to expose bedrock
along the cutoff centreline. Loose blocks or slabs from the bedrock surface were removed, as
practical.
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Backfilling of the Initial Trench:

e A coarse granular filter (150 mm minus) was placed using the bucket of the excavator on the
downstream slope of excavation.

e Then the remaining portion of the excavation was backfilled with Core Backfill (19 mm minus)
material in the central portion along the cutoff wall centreline and Coarse Filter (150 mm minus)
material on the upstream and downstream sides of the Core Backfill. Backfilling of the trench
with the Core Backfill and Coarse Filter materials was a simultaneous activity and occurred
progressively as the initial trench was the excavation front advanced.

e Atthe bedrock surface, a minimum of 5 m of Core Backfill material was to be placed.

Compaction of Core Backfill:

e Core Backfill and Coarse Filter were placed to an elevation 2 m above the water level to form a
platform from which densification could occur.

e The Core Backfill was densified using multiple passes of dynamic compaction. Craters produced
by the dropped weight were backfilled to level the working platform between passes.

Cutoff:

e A1 mwide trench was excavated through the Core Backfill material and extended to the bedrock
surface along the cutoff wall centreline. Bentonite slurry was used to support the trench.

e The trench was backfilled with soil-bentonite.

Grouting:

e Grouting of the bedrock foundation and “contact area” identified as the zone between the base of
the cutoff wall and bedrock surface was performed through the centerline of the cutoff wall.
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Figure 3 East Dike Plan and Profile
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Figure 3A East Dike Plan view Thermistors between Sta. 60+440 to Sta.60+521

LEGEND:
s AR W A s 9 T R T RR R i
A AR L TP RS ARI WML O D16 TR L
AR TR WA, CETCARES TSR dmn
——— sELE
_— CLTORF s L (Tl e
= = = e = [»] THERE i
& & 2 5 E B
b ; 7 3 % 3 1
E i H = =
& _@ & : ; : :
MOTES:
- i T e aGE R R T e T TS
. B ALL ELENT e AR I TR ARCSWE S8 LEWEL fildi ]
b DTSl ROTRL
1) SR EEFRREMCE el LT S0
— ) ORI O THOR o L) SRR 0
AR RALE W LT ED AR, MR et
635 400 E 639 400 £ ) AR SURFACE (TR LT D R OO BATHTMET S AT,
- S AL D A Te iR TR 1 2, TR R RS (. BT
- ) ARE COMTOL AR RS O TS LA AL E ELEN AT
r SR PURTALE LAk & T2t
THERMISTOR LOCATION TASLE
= T T
- o = o
- & = = T
ERr N v = =
o s B EFAS & 2 ="y o
A # FFEd oo o 2 = =3 o
EXISE ” g o t‘ﬁlC)"::":_-’I £ IsE = — =
Y o . o F B
= . om b B -;‘a?'? RN PR 4 0 = =
& P oo o =3 = =] T
4 2 i FF&FF oo O
= = 0 O O 0 O s ar = o
i & 2 ) =) o
- t o & - eu: o
o =] - T e o
:' [ Tem i o
- = — B
£ wa . o
B ] =1 or
d - = ™
3 ] e T
B =] o o
F wm - o
by IS0 E £39 350 € = - oa
4 L = e
3 e =T o
] o =T ™
L - -1 o
:
[
H
E s 2w e o x =
1 SOALE 1M WETRES
’ i bt - 539 373 e AGNICT-EAGLE MINES LBATED
| AW MEADOWEANK GOLD PROJECT
F NUNANUT
[ = e <& & - x| m
1 g 4 g 7] E & EAST DIKE -
i - - N - | | PLAN VIEW OF THERMISTORS
3 :‘ {' " - F 5 BETWEEN STA. 60+440 TO STA. 60+521
o - 8 L ™ B SR B Evet d (i1 ] PHROR B
F [0 - R i
T FIGURE 3a
b LD




Figure 3B East Dike Profile view Thermistors between Sta. 60+440 to Sta.60+521
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Figure 4 East Dike Typical Section
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Figure 5 East Dike and Access Roads
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3.1.2 East Dike - Instrumentation

Instrumentation was installed prior to dewatering to monitor the behaviour of the dike and dike
foundation during dewatering and operation. Instrumentation consisted of:

¢ Single vibrating wire piezometers located downstream of the cutoff wall;

e Arrays of vibrating wire piezometers, installed at various levels, upstream, immediately
downstream of the cutoff wall and further downstream;

e Thermistor strings installed through the centreline of the cutoff wall;
¢ Inclinometers installed through the centreline of the cutoff wall; and
e Survey monuments along the centreline of the cutoff wall.

The monitoring network was expanded through the installation of additional instruments. Table 3.1
summarizes existing instrumentation.
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Table 3.1 Existing Instrumentation Summary

Offset from

Instrumentation Station Label / Centreline Elevation Details
Type Location Identification +is d/s; (masl)
-is u/s
190-P1-A 10 116.7
190-P1 Top of steel
190-P1-8 10 1217 casing: El. 136.39
190-P1-C 10 126.7
Vibrating Wire
Piezometer 60+190 190-P2-A 2 116.34
190-P2 Top of steel
Array 190-P2-B 2 12134 casing: El. 136.54
190-P2-C 2 126.34
190-P3-A -2 116.63 190-P3 Top of steel
190-P3-B 2 121.63 casing: El. 136.54
490-P1-A 11 114.12
490-P1-B 11 119.12 43:;:; ;_Té’lp f;gtgg'
490-P1-C 11 125.81
Vibrating Wire
Piezometer 604450 490-P2-A 3.1 115.07
490-P2 Top of steel
Array 490-P2-B 31 120.07 casing: El. 136.15
490-P2-C 3.1 126.76
490-P3-A -0.9 114.62 490-P3 Top of steel
490-P3-B 0.9 119.62 casing: El. 136.02
700-P1-A 9.9 118.81
700-P1-B 9.9 123.81 73;;:] ;_Té’lp f;gtze;"
700-P1-C 9.9 130.5
Vibrating Wire
Piezometer 604700 700-P2-A 2 118.08
700-P2 Top of steel
Array r00-p2B 2 123.08 casing: El. 136.48
700-P2-C 2 129.77
700-P3-A -1.9 117.93 700-P3 Top of steel
700-P3-B 1.9 122.92 casing: El. 136.40
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Instrumentation

Station

Label /

Offset from
Centreline

Elevation

Type Location Identification | +is d/s; (masl) Details
-isuls
Top of steel casing:
60+150 150-C 21 127.35 El 136.33
Top of steel casing:
60+200 200-C 2 127.71
El. 136.29
60+240 240-C 2 128.71 Top of steel casing:
) El. 136.26
Top of steel casing:
60+400 400-C 2.2 126.76 El 13627
60+420 420-C 2 125.32 Top of steel casing:
) El. 137.10
Top of steel casing:
60+440 440-C 2 124.66 El 137 14
60+450 450-C 1.9 127 Top of steel casing:
) El. 136.22
L Top of steel casing:
Individual 60+460 460-C 2 125.15 El 137.60
Vibrating Wire '
. Top of steel casing:
Piezometers 60+470 470-C 2 124.76 El 13743
60+480 480-C 2 125.44 Top of steel casing:
) El. 137.65
60+500 500-C 2 125.78 Top of steel casing:
’ El. 137.34
60+510 510-C 2 126.06 Top of steel casing:
’ El. 137.10
60+550 500-C 2 129.85 Top of steel casing:
) El. 136.24
60+600 600-C 1.9 128.6 Top of steel casing:
) ) El. 136.53
60+650 650-C 2 128.48 Top of steel casing:
) El. 136.59
60+750 750-C 15 128.16 Top of steel casing:

El. 136.93
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Instrumentation
Type

Station
Location

Label /
Identification

Offset from
Centreline
+is d/s;
-is u/s

Elevation
(masl)

Details

Thermistor
Strings

60+092

TH92

136
(1* Bead)

Beads at Elev. 136,
135.5, 135, 134.5, 134,
133.5, 133, 132, 131, 130,
129, 127, 125, 123, 121
and 119 masl.

60+185

TH185

136
(1% Bead)

Beads at Elev. 136,
135.5, 135, 134.5, 134,
133.5, 133, 132, 131, 130,
129, 127, 125, 123, 121
and 119 masl.

60+485

TH485

136
(1> Bead)

Beads at Elev. 136,
135.5, 135, 134.5, 134,
133.5, 133, 132, 131, 130,
129, 127, 125, 123, 121
and 119 masl.

60+440

P440

136
(1°Bead)

Beads at Elev. 136, 135,
134, 133, 132, 131, 130,
129, 127, 125, 123, 121,
119, 117, 115 and 113
masl.

60+443

S443

136.5
(1°'Bead)

Beads at Elev. 136.50,
136.45, 136.40, 136.35,
136.30, 136.25, 136.20,
136.15, 136.10, 136.05,
136.00, 134.00, 132.00,
130.00, 128.00 and
126.00 masl.

60+446

P446

136
(1°Bead)

Beads at Elev. 136, 135,
134, 133, 132, 131, 130,
129, 127, 125, 123, 121,
119, 117, 115 and 113
masl.

60+449

S449

136
(1°'Bead)

Beads at Elev. 136, 135,
134, 133, 132, 131, 130,
129, 127, 125, 123, 121,
119, 117, 115 and 113
masl.

60+452

P452

136
(1°'Bead)

Beads at Elev. 136, 135,
134, 133, 132, 131, 130,
129, 127, 125, 123, 121,
119, 117, 115 and 113
masl.

60+455

S455

136
(1°'Bead)

Beads at Elev. 136, 135,
134, 133, 132, 131, 130,
129, 127, 125, 123, 121,
119, 117, 115 and 113
masl.
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Offset from

Instrumentation Station Label / Centreline Elevation Details
Type Location Identification +is d/s; (masl)
-is u/s
Beads at Elev. 136, 135,
136 134, 133, 132, 131, 130,
60+458 P458 0 (1stBead) 129, 127, 125, 123, 121,
119, 117, 115 and 113
masl.
Beads at Elev. 136, 135,
136 134, 133, 132, 131, 130,
60+461 S461 0 (1StBEad) 129, 127, 125, 123, 121,
119, 117, 115 and 113
masl.
Beads at Elev. 136, 135,
136 134, 133, 132, 131, 130,
60+464 P464 0 (1stBead) 129, 127, 125, 123, 121,
119, 117, 115 and 113
masl.
Beads at Elev. 136, 135,
136 134, 133, 132, 131, 130,
60+467 S467 0 (1stBead) 129, 127, 125, 123, 121,
119, 117,115 and 113
masl.
Beads at Elev. 136, 135,
136 134, 133, 132, 131, 130,
60+479 S479 0 (1°Bead) 129, 127, 125, 123, 121,
119, 117,115 and 113
masl.
Beads at Elev. 136, 135,
136 134, 133, 132, 131, 130,
60+482 P482 0 (1stBead) 129, 127, 125, 123, 121,
119, 117, 115 and 113
masl.
Beads at Elev. 136, 135,
136 134, 133, 132, 131, 130,
60+483 T483 0 (1stBead) 129, 127, 125, 123, 121,
119, 117, 115 and 113
masl.
Beads at Elev. 136, 135,
136 134, 133, 132, 131, 130,
60+486 T486 0 (1stBead) 129, 127, 125, 123, 121,
119, 117,115 and 113
masl.
Beads at Elev. 136, 135,
136 134, 133, 132, 131, 130,
60+488 P488 0 st 129, 127, 125, 123, 121,
(1" Bead)

119, 117,115 and 113
masl.
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Instrumentation
Type

Station
Location

Label /
Identification

Offset from
Centreline
+is d/s;
-is u/s

Elevation
(masl)

Details

60+491

S491

136
(1°'Bead)

Beads at Elev. 136, 135,
134, 133, 132, 131, 130,
129, 127, 125, 123, 121,
119, 117, 115 and 113
masl.

60+494

P494

136
(1°Bead)

Beads at Elev. 136, 135,
134, 133, 132, 131, 130,
129, 127, 125, 123, 121,
119, 117, 115 and 113
masl.

60+497

S497

136
(1°Bead)

Beads at Elev. 136, 135,
134, 133, 132, 131, 130,
129, 127, 125, 123, 121,
119, 117, 115 and 113
masl.

60+500

P500

136.5
(1°'Bead)

Beads at Elev. 136.50,
136.25, 136.00, 135.00,
134.00, 133.00, 132.00,
131.00, 129.00, 127.00,
125.00, 123.00, 121.00,
119.00, 117.00 and
115.00 masl.

60+503

S503

136
(1°Bead)

Beads at Elev. 136, 135,
134, 133, 132, 131, 130,
129, 127, 125, 123, 121,
119, 117, 115 and 113
masl.

60+506

P506

136
(1°'Bead)

Beads at Elev. 136, 135,
134, 133, 132, 131, 130,
129, 127, 125, 123, 121,
119, 117, 115 and 113
masl.

60+509

S509

136
(1°'Bead)

Beads at Elev. 136, 135,
134, 133, 132, 131, 130,
129, 127, 125, 123, 121,
119, 117,115 and 113
masl.

60+512

P512

136
(1°'Bead)

Beads at Elev. 136, 135,
134, 133, 132, 131, 130,
129, 127, 125, 123, 121,
119, 117, 115 and 113
masl.

60+515

S515

136
(1°Bead)

Beads at Elev. 136, 135,
134, 133, 132, 131, 130,
129, 127, 125, 123, 121,
119, 117, 115 and 113
masl.
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Offset from

Instrumentation Station Label / Centreline Elevation Details
Type Location Identification +is d/s; (masl)
-is u/s
Beads at Elev. 136, 135,
136 134, 133, 132, 131, 130,
60+518 P518 0 (1°Bead) 129, 127, 125, 123, 121,
119, 117, 115 and 113
masl.
Beads at Elev. 136, 135,
136 134, 133, 132, 131, 130,
60+521 S521 0 (1°Bead) 129, 127, 125, 123, 121,
119, 117,115 and 113
masl.
Beads at Elev. 136,
136 135.5, 135, 134.5, 134,
60+695 TH695 0 (1% Bead) 133.5, 133, 132, 131, 130,
129, 127, 125, 123, 121
and 119 masl.
Beads at Elev. 136,
136 135.5, 135, 134.5, 134,
60+842 TH842 0 st 133.5, 133, 132, 131, 130,
(1> Bead)

129, 127, 125, 123, 121
and 119 masl.
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Offset from

Instrumentation Station Label / Centreline Elevation Details
Type Location Identification +is d/s; (masl)
-is u/s
137.6 .
ED-IN-195 Azimuth 51.2 degree
60+195 (A and B Axis) 0.05 (Collar Destroyed in 2010
Elevation)
137.6
Inclinometer 60+495 ED-IN-495 0.05 (Collar Azimuth 347.9
(A and B Axis) )
Elevation)
137.6
60+705 ED-IN-705 0.09 (Collar Azimuth 20.4 degree
(A and B Axis) .
Elevation)
100 136.9
101 136.8
102 136.7
103 136.6
104 136.9
105 136.8
106 136.9
107 136.7
. 108 136.6
Initial Many have been
Crest Survey 109 o 136.5 destroyed since
Monuments installation.
110 136.6
111 136.3
112 136.5
113 136.7
114 136.8
115 136.7
116 136.8
117 136.7
118 136.7

As installation of additional instrumentation occurs to broaden the existing monitoring network or to

replace damaged instruments, the summary table and figures shall be updated.

Blast monitoring is carried out using portable blast monitoring seismographs that measure both blast
induced velocities and accelerations at the point of monitoring (i.e. crest and/or the toe of the dike).

¢ Instrumentation locations are shown both in plan and profile on Figure 5.

e Records of all instrument installation details, data sheets, and calibration sheets shall be
maintained and stored in a central location, such that they are readily available to AEM personnel
and external reviewers.
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3.1.3 East Dike - Dewatering

During dewatering of the northwest arm of Second Portage Lake, an apparent leak through the East
Dike of up to 0.5 m*/s occurred over several days near Sta. 60+490. The leak then appeared to self
heal following drilling works for the additional grouting carried out in this sector. A sinkhole cavity of
about 18 m® in the general vicinity of the leak (Sta. 60+472) also appeared in July 2009. The sinkhole
was located immediately upstream of the cutoff wall and extended at least partially through the cutoff
wall. A Technical Memorandum entitled “Meadowbank East Dike Grouting Response Plan —
Completed Works” (Golder 2009b) provides additional information regarding the remedial grouting
work and Golder Doc. No. 961 (Golder, 2009d) “East Dike Sinkhole Summary Report” provides more
details about the sinkhole.

Following the appearance of the sinkhole, a cone penetration test (CPT) investigation was conducted,
and three diamond drill holes and a surface geophysical survey were advanced in the area to obtain
additional information. Based on the CPT results, there appeared to be a zone of coarser grained
material (area with lower fines content) in the apparent leak area. The drilling investigation indicated
that there may be soil between the base of the cut-off wall and underlying bedrock that was not
completely excavated and/or grouted. An additional investigation of the sinkhole and apparent
leakage area consisting of the temporary installation of thermistor strings and monitoring of the
thermal condition was initially conducted in 2010 and repeated in 2011. Based on the thermal results,
it appeared that a pervious zone existed within the cut-off wall and shallow bedrock between
approximately Sta. 60+440 and 60+504. In the past, AEM considered potential mitigation options to
reduce seepage through the dike and to provide contingency protection for the Portage Pit. Based on
the stability of the dike and the seepage rate, remediation or implementation of contingency control
measures is not considered necessary. The condition of the dike will continually be monitored and if
the condition of the dike is judged to be deteriorating then remediation would be reassessed. Details
regarding these investigations are provided in East Dike CPT Investigation Report (Golder, 2010b)
and East Dike Sinkhole Investigation Program October-November 2009 (Golder 2010a).

The seepage is currently controlled by a seepage collection system and is not impacting the mining
operation. The seepage is regularly monitored and appears to have stabilized and does not have a
negative effect on the dike stability.

3.1.4 East Dike - Seepage Collection System

The purpose of the seepage collection system is to:
e Collect and convey seepage and runoff away from the downstream toe area; and
¢ Allow measurement of seepage through the dike.

The downstream toe of the East Dike was mostly exposed by July 2009 and then entirely by July
2010. Three seepage zones have been identified along the toe of the East Dike at approximately
Sta. 60+480, Sta. 60+225 and Sta. 60+550. A temporary rectangular weir was installed in 2009 to
monitor the seepage observed at approximately Sta. 60+480. Monitoring of the seepage from this
location has occurred during the open water season (approximately mid-July through early October)
in 2009 and 2010. During 2010, a temporary v-notch weir was installed to measure a second zone of
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seepage exposed near Sta. 60+225 following dewatering. This portion of the dike was not exposed
for visual inspection in 2009 due to the downstream water elevation. No monitoring system has been
installed in the area around Sta. 60+550. Seepage flows have been measured to be between 7 L/s
and 11 L/s at Sta. 60+480 and around 4 L/s at Sta. 60+225 and estimated to be about 1 L/s at Sta.
60+550.

The installation of a seepage collection system downstream of East Dike to capture and pump the
seepage water started in September 2011 and was completed in 2012. After the system installation,
3 zones of seepage were identified near the downstream toe. The zones at about Sta. 60+247 and
Sta. 60+498 each had a collection sump with pump connected to a year round pumping and piping
system.

In 2011, the downstream seepage at Sta. 60+498 had been stable at a rate of about 864 m*/day (10
L/s) with no visual signs of turbidity, which was consistent with rates recorded during previous years.
In 2011, the seepage downstream at Sta.60+247 appeared stable at around 345.6 m3/day (4L/s) with
no visual signs of turbidity noted, which was consistent with previous rates. Since the installation of
the seepage collection system, all seepage is being captured within the sumps and no sign of
additional seepage on the ground surface or downstream in the Portage Pit was observed. No active
monitoring of the seepage rate at these locations occurred in 2012 but AEM has been visually
inspecting the flow in the sumps and no turbidity was noted. AEM performed a pump test after the
installation of the sumps, it was noted that the measured flow were consistent with 2010 and 2011
data. Flow meters have been installed in 2013 at the exit of each pump. The flow is approximately
1000 m*/day.

3.1.5 East Dike - Access

Access to the East Dike is from the north and south abutments, shown on Figure 2 and Figure 5. In
2010, the East Dike was used as a haul road connecting the North Portage Pit to the Plant Site. East
Road was built downstream and used to function as haul road to get access from the east to Portage
Pit. No haul trucks use the East Dike or East Road anymore during normal operations.

3.2 BAY-GOOSE DIKE

The Bay-Goose Dike together with the South Camp Dike isolates the Bay-Goose Basin from Third
Portage Lake, which will permit mining of the Goose Pit and the southern portion of Portage Pit. No
spillways or water diversion works are associated with the Bay-Goose Dike. Figure 2 shows the
location of Bay-Goose Dike.

The Bay-Goose Dike is approximately 2,200 m in length and was constructed “in the wet”, prior to
dewatering. The dike consists of a wide rockfill shell, with downstream filters and a cutoff wall
constructed of a mixture of materials dependent on the location along the dike:

e Soil-bentontie (SB);

e« Cement soil-bentonite (CSB);

e Jet grouted columns;
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e A combination of soil-bentonite and cement soil-bentonite;
« A combination of soil-bentonite and/or cement soil-bentonite and jet grouted columns; and

e With the exception of the south abutment, the cutoff system (including the jet grouted columns)
extends to bedrock and is up to 20 m below lake level.

The earthworks component of the Bay-Goose Dike construction occurred over two summer
construction seasons. The north portion of the Bay-Goose Dike was constructed in 2009 and the
south portion in 2010. Grouting and jet grouting works commenced in 2010 and were completed by
mid-July 2011.

Dewatering of the Bay-Goose Basin occurred between July 25 and November 14, 2011 following
completion of the Bay-Goose Dike construction and instrumentation installation. In March 2012, the
pre-stripping of Goose Pit started and Goose Pit is now under operation stage.

Further details regarding the dike are provided in the following subsections.

3.2.1 Bay-Goose Dike — Design and Construction

The dike design is provided within Doc. 802 (Golder 2009a). A plan view of the dike along with the
instrument locations is shown on Figure 6. Figure 7 provides the profile view along the cutoff wall
centreline. Figure 8 provides the profile view of instrumentation details. Typical cross sections are
shown on Figure 9. As-built drawings of the dike can be found in Golder 2009a.

Dike construction occurred in the following general manner:

Rockfill Platform / Embankment:

e A rockfill platform of varying width (approximately 60 to 90 m) was advanced from the north
abutment to Goose Island, between July and September 2009 to an elevation of about 134 m.

e A rockfill causeway about 25 m wide was advanced from Goose Island to the south abutment
between February and June 2010 while ice cover existed on Third Portage Lake. Ice was broken
and removed, as practical, in front of the advancing rockfill platform.

e Following ice breakup from the lake in July 2010, additional rockfill was placed to widen the
causeway to the full design width of the rockfill platform (approximately 55 to 100 m).

e The rockfill platforms surface elevation was about 134 m and was used to provide a working
surface for the subsequent construction activities. The rockfill also provides lateral support for the
granular core materials.
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Initial Trench Excavation:

e Rockfill and lakebed soils were excavated from the rockfill platform surface to bedrock or
competent lakebed soils along the cutoff centreline. As much as practical, loose blocks or slabs
from the bedrock surface were removed.

e Ice rich soils beneath the cutoff wall were removed with the exception of at the south abutment
where beyond Sta. 32+112 some ice-rich soils remain beneath the base of the initial trench
excavation and cutoff wall.

e The required bottom width of the excavation varied based on its depth and varied between 8 and
11 m.

Backfilling of the Initial Trench:

North Portion of Dike

e A layer of Core Backfill (19 mm minus) material was placed along the downstream slope of the
excavation such that Core Backfill material would be in contact with the lakebed soils.

¢ Then the remaining portion of the excavation was backfilled with Core Backfill (19 mm minus)
material in the central portion along the cutoff wall centerline, with Coarse Filter (150 mm minus)
material simultaneously placed on either side of the Core Backfill. Backfilling of the excavated
trench occurred progressively as the excavation front advanced.

South Portion of Dike

e In very limited areas along the alignment, a layer of Core Backfill (19 mm minus) material was
placed along the downstream slope of the excavation prior to the primary backfilling of the trench.

¢ The excavation was backfilled with Core Backfill (19 mm minus) material in the central portion
along the cutoff wall centerline, with Coarse Filter (150 mm minus) material simultaneously
placed on the downstream side of the Core Backfill and a “Fine Rockfill” material placed on the
upstream side. Backfilling of the excavated trench occurred progressively as the excavation front
advanced.

e In areas to be compacted using the vibratory-densification method, the width of Core Backfill
material was required to be 8 m. Therefore, once the initial backfiling had been completed
relatively small V-shaped excavations were made at the surface on either side of the initially
placed Core Backfill. These excavations were then refilled with Core Backfill material to provide
the required 8 m width of Core Backfill.

Compaction of Core Backfill:

e For all of the North Portion of the dike and a majority of the South Portion of the dike, a 2 m layer
of Core Backfill, Coarse Filter, and Rockfill was placed to increase the elevation of the platform to
provide a working surface for the dynamic compaction.
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e« The Core Backfill was densified using multiple passes of dynamic compaction. Craters produced
by the dropped weight were backfilled to the level of the working platform between passes.

e For the South Portion of the dike, in zones where the initial excavation was not extended to
bedrock, termed “partial cutoff’ zones, compaction of the Core Backfill material was done using
two methods: vibratory-densification and dynamic-compaction. Vibratory-densification of the
Core Backfill material was conducted from the initial rockfill platform working surface (134 m).
Vibro-densification was utilized to treat the Core Backfill material at the base of the excavation up
to an elevation of about.128 m (i.e. 6 m below the water level). Then the 2 m of additional Core
Backfill, Coarse Filter, and Rockfill materials were placed to increase the elevation of the platform
to about 136 m creating the working surface for the dynamic compaction. The upper portion of
the Core Backfill material was then treated using multiple passes of dynamic compaction.
Craters produced by the dropped weight were backfilled to the level of the working platform
between passes.

Cutoff:

¢ A1 m wide trench was excavated through the Core Backfill material and extended to bedrock or
competent till surface along the cutoff wall centreline. Bentonite slurry was used to support the
trench.

e The trench was backfilled with:
e Soil-bentonite (SB);
¢ Cement Soil-bentonite (CSB); or

e A combination of SB and CSB.

e Then a capping layer about 0.5 m thick of SB was placed above the trench to an approximate
elevation of 136.5 m.

Jet Grouted Wall

o Jet grouting has been used to extend the low permeability element (cutoff wall) of the dike to the
bedrock surface. A double jet system was used with a cement water ration of 1:1 to construct the
jet grouted columns. Jet grouting was completed from a working platform elevation of
approximately 137 m.

e Jet grouting beneath the cutoff wall to the bedrock surface was conducted in the “partial cutoff”
areas where the cutoff wall was not excavated to bedrock. This occurred in Channel 1 (Sta.
32+007 to 32+110), Channel 2 (Sta. 31+820 to 31+928), and Channel 3 (Sta. 31+575 to 31+611).
Jet grouted columns were constructed with a centre to centre spacing of 1.2 m with an overlap
with the cutoff wall and extended into the bedrock surface. Columns were constructed in two
passes, primary columns at a spacing of 2.4 m with secondary columns subsequently constructed
between the primary columns.
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¢ Jet grouting was also conducted in two additional areas of the dike where significant silt
accumulated at the base of the initial excavation and prevented the cutoff wall from being
successfully constructed to bedrock. These two areas the North Channel (Sta. 30+361 to
30+435) and between Channel 1 and Channel 2 (Sta. 31+928 to 32+007). Jet grouted columns
were constructed with a centre to centre spacing generally of 1.5 m, with the exception of the
portion between Sta. 31+928 and Sta. 31+966.4 where a spacing of 1.2 m was utilized, following
a primary and secondary sequence for installation.

Grouting:

e The working platform along the cutoff wall centerline was raised with Coarse Filter material to an
elevation of 137 m, from which grouting work was conducted.

e Grouting of the bedrock foundation and “contact area” identified as the zone between the base of
the cutoff wall or jet grout columns and bedrock surface was performed through the centerline of
the cutoff wall.
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Figure 6 Bay-Goose Dike Instrumentation Plan
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Figure 7 Bay-Goose Dike — Profile View of SB and CSB Placement Zones
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Figure 8 Bay-Goose Dike — Instrumentation Profile
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Figure 9
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3.2.2 Bay-Goose Dike — Instrumentation

Instrumentation was installed prior to dewatering to monitor the performance of the dike and dike
foundation during dewatering and throughout the operational life of the structure.

Instrumentation provides information on the performance of the structure and its foundation and
allows comparison with predictions of performance made during the design studies for deformation,
seepage and thermal behaviour. Instrumentation may also provide early warnings regarding the
development of unexpected pore water pressure responses to dewatering, pit blasting, increasing
seepage and increasing deformation.

Several types of instruments have been installed to collect the required information, including the
following:

¢ Single vibrating wire piezometers located downstream of the cutoff wall;

e Arrays of vibrating wire piezometers, installed at various levels, upstream, immediately
downstream of the cutoff wall and further downstream;

e Thermistor strings installed through the centreline of the cutoff wall,
¢ Inclinometers installed through the centreline of the cutoff wall; and
e Survey monuments along the centreline of the cutoff wall.

Table 3.2 summarizes existing instrumentation. The instrumentation locations are shown in plan and
section on Figure 6 and Figure 8, respectively.

3-28



OMS Manual — Dewatering Dikes
Version 3; September 2013

Table 3.2 Existing Instrumentation Summary

Offset from
Instrumentation Station Label / Centreline Elevation Details
Type Location | Identification (+isd/s (masl)
—is u/s)
1P1-A 14.43 116.41 .
1P1B 14.43 121.41 1Pl Tglp i’;?tgzlrﬁas'“g'
Vibrating Wire 1P1-C 14.43 127.41 ) )
Piezometer 30+158 1P2-A 1.97 117.05 1P2 Top of steel casing:
Array 1P2-B 1.97 122.05 El. 136.88 m
1P2-C 1.97 128.05
1P3-A 1.94 117.13 1P3 Top of steel casing:
1P3-B 1.94 122.13 El. 136.53 m
2P1-A 14.4 119.25 .
2P1-B 14.4 124.25 2P1 TEF ;’;Ztgg'rﬁas'”g'
. . . 2P1-C 14.4 130.25 ) ’
Vibrating Wire 2P2-A 21 119.10
Piezometer 30+276.5 - : 2P2 Top of steel casing:
Array 2P2-B 2.1 124.10 El. 137.52 m
2P2-C 2.1 130.10
2P3-A 1.93 119.70 2P3 Top of steel casing:
2P3-B 1.93 124.70 El. 137.18 m
3P1-A 14.42 113.12 .
3P1-B 14.42 118.12 3P1 TEF ;’;?tgj'rﬁas'“g'
Vibrating Wire 3P1-C 14.42 124.12 ) )
Piezometer 30+378.5 3P2-A 2.03 113.10 3P2 Top of steel casing:
Array 3P2-B 2.03 118.10 El. 138.01 m
3P2-C 2.03 124.10
3P3-A 2.01 113.58 3P3 Top of steel casing:
3P3-B 2.01 118.58 El. 138.01 m
4P1-A 14.44 116.61 .
4P1-B 14.44 118.61 4Pl TEF ;’;?tiilrf]as'”g'
Vibrating Wire 4P1-C 14.44 124.61 ) )
Piezometer 30+453.5 4P2-A 2.03 11513 4P2 Top of steel casing:
Array 4P2-8 2.03 120.13 El. 137.40 m
4P2-C 2.03 126.13
4P3-A 1.98 115.25 4P3 Top of steel casing:
4P3-B 1.98 120.25 El. 137.68 m
5P1-A 14.58 118.00 .
5P1-B 1458 123.00 SPLToP ;’;?tgj'n‘;as'”g'
. . . 5P1-C 14.58 129.00 ’ ’
Vibrating Wire 5PoA 197 117 85
Piezometer 30+645.5 - . 5P2 Top of steel casing:
Array oP2-B 1.97 122.85 El. 137.03 m
5P2-C 1.97 128.85
5P3-A 2.09 115.15 5P3 Top of steel casing:
5P3-B 2.09 122.60 El. 137.05 m
23P1-A 14.51 118.49
23P1-B 14.51 123.49 Cj;i;,TEolplosffgeze'm
. . . 23P1-C 14.51 129.49 T )
Vibrating Wire 23P2A 2.15 116.91
Piezometer 31+165 - : 23P2 Top of steel
Array 23P2-B 215 121.91 casing: El. 137.86 m
23P2-C 2.15 127.91
23P3-A 1.92 116.96 23P3 Top of steel
23P3-B 1.92 121.96 casing: El. 136.59 m
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Offset from
Instrumentation Station Label / Centreline Elevation Details
Type Location | Identification (+isd/s (masl)
—is u/s)
24P1-Al 14.50 111.30
24P1-A2 14.50 116.30 24P1 Top of steel
24P1-B1 14.50 121.80 casing: El. 137.45 m
24P1-B2 14.50 124.30
24P2-Al 2.10 110.15
Vibrating Wire 24P2-A2 2.10 116.15
Piezometer 31+600 24P2-B1 2.10 120.65 Cj;i;,TE‘Tplc’;?St;SeLn
Array 24P2-B2 2.10 123.15 T '
24P2-C 2.10 124.65
24P3-Al 2.20 110.64
24P3-A2 2.20 115.64 24P3 Top of steel
24P3-B1 2.20 121.16 casing: El. 136.72 m
24P3-B2 2.20 123.64
25P1-Al 14.26 117.02
25P1-A2 14.26 122.02 25P1 Top of steel
25P1-B1 14.26 127.52 casing: El. 137.45m
25P1-B2 14.26 129.52
25P2-A1 1.80 113.82
Vibrating Wire 25P2-A2 1.80 118.82
Piezometer 31+815 25P2-B1 1.80 124.32 C:Siié'-ll—iolpl(gft?e?elm
Array 25P2-B2 1.80 126.32 T '
25P2-C 1.80 127.32
25P3-Al 2.13 115.10
25P3-A2 2.13 120.10 25P3 Top of steel
25P3-B1 2.13 123.10 casing: El. 138.16 m
25P3-B2 2.13 125.10
26P1-Al 14.44 104.44
26P1-A2 14.44 109.44 26P1 Top of steel
26P1-B1 14.44 114.94 casing: El. 137.27 m
26P1-B2 14.44 117.94
26P2-Al 1.85 106.77
Vibrating Wire 26P2-A2 1.85 111.77
Piezometer 31+885 26P2-B1 1.85 117.27 ngi;,TE?pl‘g;;ege'm
Array 26P2-B2 1.85 120.27 T '
26P2-C 1.85 123.27
26P3-Al 2.10 105.00 26P3A Top of steel
26P3-A2 2.10 111.36 casing: El. 136.41 m
26P3-B1 2.10 117.46 26P3B Top of steel
26P3-B2 2.10 119.86 casing: El. 137.93 m
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Offset from
Instrumentation Station Label / Centreline Elevation Details
Type Location | Identification (+isd/s (masl)
—is u/s)
27P1-Al 14.45 113.25
27P1-A2 14.45 118.25 27P1 Top of steel
27P1-B1 14.45 123.75 casing: El. 137.58 m
27P1-B2 14.45 125.75
27P2-A1 2.03 112.61
Vibrating Wire 27P2-A2 2.03 117.61
Piezometer 32+000 27P2-B1 2.03 123.11 Cj;i;,TE‘Tplogfgean
Array 27P2-B2 2.03 125.11 T '
27P2-C 2.03 126.61
27P3-Al 1.91 111.72
27P3-A2 1.91 116.72 27P3 Top of steel
27P3-B1 1.91 122.22 casing: El. 137.71 m
27P3-B2 1.91 124.22
28P1-Al 14.40 102.99
28P1-A2 14.40 107.99 28P1 Top of steel
28P1-B1 14.40 112.99 casing: El. 136.41 m
28P1-B2 14.40 115.99
28P2-Al 1.90 105.02
Vibrating Wire 28P2-A2 1.90 110.02
Piezometer 32+065 28P2-B1 1.90 115.02 C:gﬁ;,TEolpl‘gSStfan
Array 28P2-B2 1.90 118.02 T '
28P2-C 1.90 124.02
28P3-Al 1.86 105.91
28P3-A2 1.86 110.91 28P3 Top of steel
28P3-B1 1.86 115.91 casing: El. 137.89 m
28P3-B2 1.86 118.91
29P1-Al 14.44 115.32
29P1-A2 14.44 120.32 29P1 Top of steel
29P1-B1 14.44 125.32 casing: El. 136.69 m
29P1-B2 14.44 127.32
29P2-Al 2.01 114.99
Vibrating Wire 20P2-A2 2.01 119.99
Piezometer 32+105 29P2-B1 2.01 124.99 stgiE;,TE?pl‘gGSgeze'm
Array 29P2-B2 2.01 126.99 T '
29P2-C 2.01 129.99
29P3-Al 2.04 115.91
29P3-A2 2.04 120.91 29P3 Top of steel
29P3-B1 2.04 125.91 casing: El. 136.80 m
29P3-B2 2.04 127.91
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Offset from

Instrumentation Station Label / Centreline Elevation Details
Type Location | Identification (+isd/s (masl)
—is u/s)
6P2 Top of steel casing:
30+167 6P2 1.98 127.57 El 136.86 m
7P2 Top of steel casing:
30+249.5 P2 2.02 129.85 El 137.80 m
8P2 Top of steel casing:
30+306.5 8pP2 1.98 129.65 ElL 137.50 m
9P2 Top of steel casing:
30+440 9P2 1.98 126.73 El 13743 m
10P2 Top of steel
30+516.5 10P2 2.00 130.26 casing: El. 137.16 m
11P2 Top of steel
30+684.5 11P2 2.04 130.65 casing: El. 137.15 m
12P2 Top of steel
30+770 12P2 2.1 132.16 casing: El. 137.09 m
30+804.5 13P2 1.95 132.05 13P2 Top of steel

casing: El. 137.19 m
14P2 Top of steel
casing: El. 137.81 m
15P2 Top of steel
casing: El. 137.01 m
16P2 Top of steel
casing: El. 137.65 m
17P2 Top of steel
casing: El. 137.67 m
18P2 Top of steel
casing: El. 137.59 m
22P2 Top of steel
116.80 casing: El. 137.98 m
19P2 Top of steel
123.22 casing: El. 137.28 m
20P2 Top of steel
122.44 casing: El. 137.70 m
21P2 Top of steel
121.13 casing: El. 137.94 m

Vibrating Wire
Piezometer 31+052 14P2 2.04 131.06
Individual

31+220 15P2 2.07 130.73

31+565 16P2 2.10 131.28

31+615 17P2 2.10 129.40

31+700 18P2 1.87 130.53

31+842 22P2 2.01

31+928 19P2 1.99

31+990 20P2 2.22

32+020 21P2 1.93

Beads at Elev. 135,
134, 133, 132, 131, 130,
30+134 T1 0 135 129, 128, 127, 126, 125,
123,121, 119, 117 and

115 masl.

Beads at Elev. 135,
134, 132, 131, 130, 129,
30+185 T2 0 135 128, 127, 126, 125, 123,
121, 119, 117 and 115

masl.
Beads at Elev. 130,
129.7,129.4, 129.1,
128.8, 128.5, 128.2,
30+260 T3 0 130 127.9, 127.6, 127.3,

127, 126.7, 126.4,
126.1, 125.8 and 125.5

masl.

Thermistor
Strings
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Offset from

Instrumentation Station Label / Centreline Elevation Details
Type Location | Identification (+isd/s (masl)
—is u/s)
Beads at Elev. 135.97,
134.97, 133.97, 132.97,
3042615 T3 0 136 130.97, 128.97, 126.97,

124.97, 122.97, 120.97,
118.97 and 116.97
masl.

Beads at Elev. 130,
129.7,129.4,129.1,
128.8, 128.5, 128.2,

30+272 T4 0 130 127.9, 127.6, 127.3,

127, 126.7, 126.4,

126.1, 125.8 and 125.5
masl.

Beads at Elev. 135.97,

134.97, 133.97, 132.97,

130.97, 128.97, 126.97,

124.97, 122.97, 120.97,

118.97 and 116.97

masl.

Beads at Elev. 130,

129.7,129.4, 129.1,

128.8, 128.5, 128.2,
30+288.5 T5 0 130 127.9, 127.6, 127.3,

127, 126.7, 126.4,
126.1, 125.8 and 125.5

masl.
Beads at Elev. 135.97,
134.97, 133.97, 132.97,
130.97, 128.97, 126.97,
124.97, 122.97, 120.97,

118.97 and 116.97

masl.

Beads at Elev. 135,
134, 133, 132, 131, 130,
30+330.5 T6 0 135 129, 128, 127, 126, 125,
123, 121, 119, 117 and

115 masl.

Beads at Elev. 135,
134, 133, 132, 131, 130,
30+386 T7 0 135 129, 128, 127, 126, 125,
123, 121, 119, 117 and

115 masl.

Beads at Elev. 135,
134, 133, 132, 131, 130,
30+417.5 T8 0 135 129, 128, 127, 126, 125,
123, 121, 119, 117 and

115 masl.

Beads at Elev. 135,
134, 133, 132, 131, 130,
30+489.5 T9 0 135 129, 128, 127, 126, 125,
123, 121, 119, 117 and

115 masl.

30+273.5 T4 0 136

30+290 TS 0 136
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Offset from

Instrumentation Station Label / Centreline Elevation
Type Location | Identification (+isd/s (masl)

—is u/s)

Details

Beads at Elev. 135,
134, 133, 132, 131, 130,
30+553.25 T10 0 135 129, 128, 127, 126, 125,
123, 121, 119, 117 and

115 masl.

Beads at Elev. 135,
134, 133, 132, 131, 130,
30+621.5 T11 0 135 129, 128, 127, 126, 125,
123,121, 119, 117 and

115 masl.

Beads at Elev. 135,
134, 133, 132, 131, 130,
30+650 T12 0 135 129, 128, 127, 126, 125,
123, 121, 119, 117 and

115 masl.

Beads at Elev. 135,
134, 133, 132, 131, 130,
30+713 T13 0 135 129, 128, 127, 126, 125,
123, 121, 119, 117 and

115 masl.

Beads at Elev. 135,
134, 133, 132, 131, 130,
30+827 T14 0 135 129, 128, 127, 126, 125,
123, 121, 119, 117 and

115 masl.

Beads at Elev. 135,
134, 133, 132, 131, 130,
31+080 T15 0 135 129, 128, 127, 126, 125,
123, 121, 119, 117 and

115 masl.
Beads at Elev. 135.08,
134.08, 133.08, 132.08,
131.08, 130.08, 129.08,
31+134.5 T16 0 135.08 128.08, 127.08, 126.08,
125.08, 123.08, 121.08,

119.08, 117.08 and

115.08 masl.

Beads at Elev. 135,
134, 133, 132, 131, 130,
31+170 T17 0 135 129, 128, 127, 126, 125,
123, 121, 119, 117 and

115 masl.

Beads at Elev. 135,
134, 133, 132, 131, 130,
31+352 T18 0 135 129, 128, 127, 126, 125,
123, 121, 119, 117 and

115 masl.

Beads at Elev. 135,
133.5, 132, 130.5, 129,
31+595 T19 0 135 127.5, 126, 124.5, 123,

121.5, 120, 118, 116,
114, 111 and 108 masl.

3-34



OMS Manual — Dewatering Dikes
Version 3; September 2013

Offset from

Instrumentation Station Label / Centreline Elevation
Type Location | Identification (+isd/s (masl)

—is u/s)

Details

Beads at Elev. 135,
134, 133, 132, 131, 130,
31+605 T20 0 135 129, 128, 127, 126, 125,
123, 121, 119, 117 and

115 masl.

Beads at Elev. 135,
134, 133, 132, 131, 130,
31+752.5 T21 0 135 129, 128, 127, 126, 125,
123,121, 119, 117 and

115 masl.

Beads at Elev. 135,
134, 133, 132, 131, 130,
31+820 T22 0 135 129, 128, 127, 126, 125,
123, 121, 119, 117 and

115 masl.

Beads at Elev. 135,
133.5, 132, 130.2, 129,
31+850 T23 0 135 127.5, 126, 124.5, 123,

121.5, 120, 118, 116,
114, 111 and 108 masl.

Beads at Elev. 135,
133.5, 132, 130.2, 129,
31+880 T24 0 135 127.5, 126, 124.5, 123,

121.5, 120, 118, 116,
114, 111 and 108 masl.

Beads at Elev. 135,
134, 133, 132, 131, 130,
31+960 T25 0 135 129, 128, 127, 126, 125,
123, 121, 119, 117 and

115 masl.

Beads at Elev. 135,
134, 133, 132, 131, 130,
31+995 T26 0 135 129, 128, 127, 126, 125,
123,121, 119, 117 and

115 masl.

Beads at Elev. 135,
133.5, 132, 130.2, 129,
32+030 T27 0 135 127.5, 126, 124.5, 123,

121.5, 120, 118, 116,
114, 111 and 108 masl.

Beads at Elev. 135,
133.5, 132, 130.2, 129,
32+060 T28 0 135 127.5, 126, 124.5, 123,

121.5, 120, 118, 116,
114, 111 and 108 masl.

Beads at Elev. 135,
134, 133, 132, 131, 130,

32+100 T29 0 135 129, 128, 127, 126, 125,
123,121, 119, 117 and
115 masl.
39+140 T30 0 135 Beads at Elev. 135,

134, 133, 132, 131, 130,
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Offset from

Instrumentation Station Label / Centreline Elevation Details
Type Location | Identification (+is d/s (masl)
—is u/ls)
129, 128, 127, 126, 125,
123, 121, 119, 117 and
115 masl.
30+282 1 0 139.8 (collar
elevation)
30+390 2 0 140.5 (c_:ollar
elevation)
30+640 3 0 139.3 (collar
elevation)
31+180 4 0 13I9.5 (collar
Inclinometer elevation)
31+590 5 0 140.0 (c;ollar
elevation)
31+815 6 0 139.7 (collar
elevation)
31+885 7 0 139.3 (collar
elevation)
32+065 8 0 139.6 (c;ollar
elevation)
30+050 1 0 139.6
30+075 2 0 1395
30+100 3 0 139.7
30+125 4 0 1395
30+150 5 0 139.4
30+175 6 0 139.7
30+200 7 0 139.6
30+475 8 0 140.3
30+500 9 0 140.1
Crest survey 304525 10 o 1201
monuments
30+550 11 0 140.0
30+575 12 0 139.8
30+600 13 0 139.8
30+625 14 0 139.6
30+650 15 0 139.7
30+675 16 0 139.9
30+700 17 0 140.1
30+725 18 0 140.2
30+750 19 0 139.9
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Offset from
Instrumentation Statign La}pel /. Cen.treline Elevation Details
Type Location | Identification (+isd/s (masl)
—is u/s)
30+775 20 0 139.7
30+800 21 0 140.0
30+825 22 0 139.5
30+850 23 0 139.7
30+875 24 0 137.0
30+900 25 0 139.9
30+925 26 0 139.6
30+950 27 0 137.0
30+975 28 0 139.8
31+000 29 0 139.6
31+025 30 0 139.6
31+050 31 0 139.8
31+075 32 0 139.8
31+100 33 0 139.8
31+125 34 0 139.8
31+150 35 0 139.8
31+175 36 0 139.7
31+200 37 0 139.5
31+225 38 0 139.3
31+250 39 0 139.4
31+275 40 0 139.5
31+300 41 0 139.6
31+425 42 0 139.4
31+450 43 0 139.3
31+475 44 0 139.4
31+500 45 0 139.6
31+525 46 0 139.5
31+550 47 0 139.5
31+650 48 0 139.6
31+675 49 0 139.8
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Offset from
Instrumentation Station Label / Centreline Elevation Details
Type Location | Identification (+isd/s (masl)
—is u/s)
31+700 50 0 139.7
31+725 51 0 139.6
31+750 52 0 139.6
31+775 53 0 139.6
32+100 54 0 139.2
32+125 55 0 139.9

3.2.3 Bay-Goose Dike - Seepage Collection System

Four small seepage areas were identified with a total of 9 seepage channels along the dike. The
number of active seepage channels vary each year, as some channels stop flowing and others begin
to flow. No turbidity has been observed in the seepage. The total flow coming from these seepages
is 24.7 m3/day (0.29 L/s). The overall seepage is less than anticipated and is not a concern for now.
The area will continue to be monitored to follow the evolution of the seepage in these areas.

Refer to the 2012 Annual Geotechnical Inspection (Golder Associates) for detailed field observations
made on the dike. No mitigation measure has been implemented on the dike other than additional
geotechnical instrumentation installation and field investigation in certain areas. No seepage
collection has been implemented so far as the seepage is not affecting the mine operation or the
integrity of the dike. The condition of the dike will continually be monitored and if the condition of the
dike is judged to be deteriorating then remediation would be reassessed.

3.2.4 Bay-Goose Dike - Access

Access to the Bay-Goose Dike is from the north and south abutments as shown on Figures 2 and 6.
Access to the downstream toe is by foot from the Bay-Goose pit ring road, which is a road that runs
around the top circumference of the Bay-Goose pit. The south abutment of the dike is accessible from
the main camp, after passing the fuel storage and refuelling station, travelling southward crossing the
South Camp Dike. The access road forks, take the access road on the left (east) and continue
southward on South Camp Island until reaching the south abutment of the Bay-Goose Dike. The
north abutment of the Bay-Goose Dike is accessible from the south abutment of the East Dike.

The Bay-Goose Dike is not intended to be used as a haul road, but merely a structure to dewater the
isolated portion and permit open pit mining of the Goose deposit and the southern portion of Portage
Pit. Traffic on the dike is restricted to dike and environment personnel only; this measure was taken to
protect the dike and the instrumentation.
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3.3 SOUTH CAMP DIKE

The South Camp Dike covers a narrow channel within Third Portage Lake and in conjunction with the
Bay-Goose Dike isolates the Bay-Goose Basin from Third Portage Lake. No spillways or water
diversion works are associated with the South Camp Dike.

The South Camp Dike is located south of the plant site area and is used to connect the mainland to
South Camp Island. Figure 2 shows the location of the South Camp Dike. It covers a narrow
channel, approximately 60 m in width, where water depths were between 0.5 and 1 m.

The South Camp Dike was primarily constructed between April and June of 2009, prior to ice
breakup. During the winter of 2009-2010 additional thermal capping material and rockfill for the haul
road was added to the dike. The South Camp Dike has a broad rockfill shell with a bituminous
geomembrane liner installed on the upstream side of the shell. The liner was founded on native
frozen (permafrost) till material, in a trench approximately 3 to 5 m below the lakebed surface.
Compacted granular material mixed with bentonite was placed above the toe of the liner. The haul
road is located on the downstream side of the dike.

3.3.1 South Camp Dike — Design and Construction

The South Camp Dike design and as-built drawings are presented within Doc. 802 (Golder 2009a). A
plan view and typical section of the as-built dike are shown on Figure 10.

The dike design includes the following components: a rockfill shell, a bituminous geomembrane liner
and granular material mixed with bentonite.

3.3.2 South Camp Dike - Instrumentation
Two thermistor strings exist on the upstream side of the South Camp Dike to monitor the thermal
behaviour of the foundation soils at the liner key-in trench. Instrumentation is shown in section on

Figure 10.

Table 3.3 summarizes existing instrumentation in the South Camp Dike.
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Table 3.3 South Camp Dike Existing Instrumentation Summary

Approx.
Thermistor Location Ofiset flr_om Elevation Detail
String Cer_wter ine (masl) etails
+is d/s;
-isu/s
Northing Easting
133 Beads at Elev. 133, 132, 131, 130, 129,
SD-09-A 7,213,148 638,151 -27m (1st bead) 128, 127, 126, 124, 122, 120, 118, 116,
114, 112 and 110 masl
Beads at Elev. 132.4, 131.4, 130.4,
132.4 129.4, 128.4, 127.4, 126.4, 125.4,
Sb-10 7,213,142 1 638,168 | -45m (1" bead) | 123.4,121.4,119.4,117.4, 115.4,
113.4, 111.4 and 109.4 masl

3.3.3 Seepage Collection System

As of summer 2013 no seepage through the South Camp Dike has been discovered. Seepage
through the dike will be visually monitored if discovered. Seepage and runoff from the South Camp
Dike will be collected in ditches along the downstream toe and directed to topographic lows if required
based on the visual monitoring.

3.3.4 South Camp Dike - Access

Access to the South Camp Dike is from the north and south abutments as shown on Figures 2 and
10. The South Camp Dike connects the mainland to South Camp Island.
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Figure 10 Plan, cross section and profile of South Camp Dike
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3.4 VAULT DIKE

The construction of the Vault Dike at Meadowbank was conducted from February 2013 to March
2013. Vault Dike is located across a shallow creek which connects Wally Lake and Vault Lake, at the
Vault Pit area approximately 8 km north of the main Meadowbank site. Vault Dike is essential to
allow the dewatering of Vault Lake and to isolate Vault Pit during mining activities from Wally Lake.

Vault Dike is designed and constructed as a zoned rockfill dam with filter zones, an impervious
upstream liner consisting of a bituminous membrane, and an upstream key trench made of aggregate
mixed with bentonite. The filter zones minimize seepage and internal erosion and facilitate seepage
collection. Vault Dike includes a key trench at the base of the upstream side filled with a 0-25 mm fill
amended with bentonite surrounding the liner. Coarse and fine filter material was placed on the
upstream slope as geomembrane bedding. The bulk part of the dike consists of coarse rockfill
material. The embankment crest is at El. 142.4 m and the upstream toe is at approximately El. 139.4
m. The downstream toe is at approximately El. 139.6 m and the bottom of the key trench ranges from
El. 135.6m to El. 142.3m, with an average height of El. 137.0m. The upstream and downstream fill
slopes of the dam are 1.5H:1V.

The location of the Vault dike is shown on Figure 2. Dewatering of Vault Lake is discharge into Wally
lake and begin in June 27, 2013 and is supposed to be ended at the end of October 2013.

3.4.1 Vault Dike — Design and Construction

The Vault Dike design is presented in the report “Detailed Engineering of Vault Dike” (SNC, 2013a).
A Vault Dike typical section plan view is included in Figure 11. As-built information and as-built
drawings of the Vault Dike are provided in Construction Summary Report Vault Dike (AEM, 2013).

Vault Dike is designed and constructed as a zoned rockfill dam with filter zones, an impervious
upstream liner consisting of a bituminous membrane, and an upstream key trench made of aggregate
mixed with bentonite. The filter zones minimize seepage and internal erosion and facilitate seepage
collection.

3.4.2 Vault Dike — Dewatering

Vault Dike is essential to allow the dewatering of Vault Lake and to isolate Vault Pit during mining
activities from Wally Lake. The dewatering of Vault Lake has started on June 27", 2013 and was
supposed to be ended at the end of October 2013. The approximate pool volume to be dewatered is
in the order of 2 Mm®. The downstream water levels and the upstream water levels need to be
closely monitored during dewatering to preserve the integrity of the dike.
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Figure 11 Vault Dike Typical Section
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3.4.3 Vault Dike - Instrumentation

Installation of the thermistor strings began on February 26, 2013 and was completed April 14, 2013.
Installation of the thermistors was completed by AEM with assistance from the Contractor /TCG and
complied with the construction specifications.

TH3 was installed on the downstream side of the dike. TH3 was installed in the deepest channel
downstream of the dike. TH5 was installed inclined under the liner on February 26, 2013. TH6, TH7,
and TH8 were installed after construction was complete using a Rockmaster drill between April 12,
2013 and April 14, 2013. T6 was installed upstream of the dike in the deepest channel upstream of
the liner. TH7 was installed east of the deepest channel in the unthawed till zone found during
construction. TH8 was installed upstream of the dike in the deepest channel outside of the key
trench. The locations of the five thermistors at Vault Dike are shown on the as-built drawings in plan
view in Figure 11 and their details are shown in Table 3-4. The five (5) thermistor strings were
installed to monitor Vault Dike and the thermal behaviour of its foundation. At this point, only one
critical section has been identified in the deepest section of the dike.

Table 3.4 Vault Dike Existing Instrumentation Summary

Thermistor Location Elevation .
. Details
String (masl)
Northing Easting
Beads at Elev. 139.5, 138.5, 137.5,
139.5 136.5, 135.5, 134.5, 133.5, 132.5,
VD-TH3 5921.97 3324.066 (1™ bead) | 131.5,130.5, 128.5, 126.5, 124.5,
122.5,120.5, and 118.5 masl
Beads at Elev. 141.4, 141.4, 141.4,
141.4 141.4,141.1, 141.0, 140.5, 140.0,
VD-THS 5945.52 | 3322511 | 1stpeag) | 139.5, 139.0, 138.4, 137.9, 137.4,
136.8, 136.4, and 136.1 masl
Beads at Elev. 140.5, 139.5, 138.5,
140.5 137.5, 136.5, 135.5, 134.5, 133.5,
VD-TH6 5943.00 | 3322.000 | (1stpeaqy | 132.5,131.5, 130.5, 129.5, 127.5.
125.5, 124, and 121.5 masl
Beads at Elev. 140.5, 139.5, 138.5,
140.5 137.5, 136.5, 135.5, 134.5, 133.5,
VD-TH7 5946.00 | 3346.00 | (1stpeaq) | 132.5,131.5, 129.5, 127.5, 125.5.
123.5, 122.0 and 119.5 masl
Beads at Elev. 140.5, 139.5, 138.5,
140.5 137.5, 136.5, 135.5, 134.5, 133.5,
VD-TH8 5957.00 | 3322.00 | (1stheaq) | 132.5,131.5, 129.5, 127.5, 125.5.
123.5, 122.0 and 119.5 masl
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3.4.4 Vault Dike - Seepage Collection System

As of summer 2013 no seepage through the Vault Dike has been discovered. Seepage through the
dike will be visually monitored if discovered. Seepage and runoff from the Vault Dike will be collected
in ditches along the downstream toe and directed to topographic lows if required based on the visual
monitoring.

3.4.5 Vault Dike - Access

Two access roads were constructed to the dike footprint — one from Vault Dike Road West and from
Vault Dike Road East. Figure 12 presents a map of the general Vault Pit area with the access roads.
Vault Dike Road West begins where Vault Road ends at the Vault Waste Dump, runs northeast to
pass Dewatering Road A and ends at the northwest end of the dike (Station 0+000). Vault Dike Road
East begins at Vault Road between the Tower Pad and the Office Pad, runs northeast to pass
Dewatering Road B and Dewatering Road C and ends at the southeast end of the dike (Station
0+350).
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Figure 12 General Vault Pit area with the access roads
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SECTION 4 - DEWATERING

The Dewatering Dikes isolate the open pit mining activities from the Second Portage Lake, Third
Portage Lake, and Wally Lake. The northwest arm of Second Portage Lake was dewatered upon
completion of the East Dike and West Channel Dike in 2009.

The Bay-Goose Dike together with the South Camp Dike isolates the Bay-Goose Basin from Third
Portage Lake. Dewatering of the Bay-Goose Basin commenced on July 25, 2011 and was completed
on November 14 2011. As the operational stage of Goose Pit has started, both dikes are no longer
under dewatering conditions. The approximate pool volume dewatered is in the order of 3 Mm?®. This
is referring to the amount of water removed to expose the majority of the downstream toe of the Bay-
Goose Dike.

Vault Dike isolates Vault Pit from Wally Lake. Dewatering of Vault Lake started on June 27", 2013
and is scheduled to be complete at the end of October 2013. The approximate pool volume to be
dewatered is in the order of 2 Mm®. The Vault Dike is presently the only dike that was considered
under dewatering condition.

The following outlines the key criteria and constraints that will need to be observed and followed in
accordance with the design objectives, concepts, and assumptions for the Dewatering Dikes.

4.1 FREEBOARD

The design criteria for minimum freeboard for the Dewatering Dikes are presented in Table 4.1. The
freeboard may change due to fluctuations in Second Portage and Third Portage Lakes or due to
settlement in the dikes. Maintenance may be required to restore loss of freeboard due to settlement.

Table 4.1 Design Minimum Freeboard

Minimum Freeboard
Structure Rockfill Structure Low Premeability Element
(Dike Crest) (Cutoff Wall or Liner)
(m) (m)
East Dike 3.0 1.0
Bay-Goose Dike 4.0 1.0
South Camp Dike 3.0 1.0
Vault Dike 3.0 1.5

4.2 WATER MANAGEMENT AND QUALITY

Dewatering water from the Vault Lake Basin was pumped and directly discharged to Wally Lake thru
a diffusor, or processed through the Water Treatment Plant (WTP) to reduce Total Suspended Solids
(TSS). The Nunavut Water Board Water License (No. 2AM-MEAQ0815) states that the TSS maximum
monthly mean value should not exceed 15.0 mg/L and that the short term maximum level is 22.5
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mg/L and turbidity maximum monthly mean value should not exceed 15 NTU and the short term
maximum level is 30 NTU. The Vault Lake discharge is also considered as an effluent under the
Metal Mining Effluent Regulations (MMER) and must meet the criteria of this regulation for arsenic,
copper, cyanide, lead, nickel, zinc, TSS and toxicity of trout and daphnia. Under the MMER
regulation, the TSS maximum monthly mean value should not exceed 15.0 mg/L and maximum
concentration in a grab sample is 30.0 mg/L. In the first stage of the Vault Lake dewatering the WTP
was not required because the regulation criteria limit was reached. However, as dewatering
proceeds it is anticipated the WTP will need to be used during the latter stages when TSS from
bottom sediments could be present.

4.3 SURVEILLANCE AND MONITORING REQUIREMENTS

Surveillance and monitoring requirements are defined in Sections 7 and 8 of this manual.

Pore water pressures in the foundation shall be monitored during dewatering as a predictor of
possible slope instability. Both pore water pressures and temperature measurements shall be
monitored during dewatering as one method of detecting potential zones of seepage. The quantity of
water pumped out during dewatering was monitored with flow meters in addition to monitoring the
water level downstream of the Vault Dike, within the Vault Lake Basin.

4.4 SAFETY AND SECURITY

Access to the mine site is controlled by AEM security and public access to the area is restricted.
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SECTION 5 OPERATIONS

The following outlines the key criteria and constraints that will need to be observed and followed to
operate the dewatering dikes in accordance with the design objectives, concepts and assumptions.

5.1 FREEBOARD

The design criteria for minimum freeboard for the Dewatering Dikes are presented in Table 5-1. The
freeboard may change due to fluctuations in lake levels or due to settlement of the dikes.
Maintenance may be required to restore loss of freeboard due to settlement.

Table 5.1 Freeboard

Freeboard
Structure : :
To the Dike Crest (m) To the Dike Cu(tr-r?)ff Wall or Liner
East Dike 3.0 1.0
Bay-Goose Dike 4.0 1.0
South Camp Dike 3.0 1.0
Vault Dike 3.0 1.5

5.2 WATER MANAGEMENT

Water from the seepage collection systems of the Dewatering Dikes is to be pumped to the pit sumps
and/or directly to the Tailings Storage Facility or Attenuation Pond. Seepage rates may increase with
time as the pits are developed downstream of the dikes. As described in Sections 7 and 8 of the
document, seepage rates, volumes and the condition of the seepage water (i.e. turbidity,
temperature, etc.) are to be monitored.

Table 5.2 summarizes design criteria for the seepage and runoff flow into the seepage collection
sumps. The quantity of seepage through the dike is an estimate based on design analyses and
should be periodically reviewed during dewatering and operations.
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Table 5.2 Sump Design Criteria

Criteria
Type of Storage

Description
Temporary

Required Storage Capacity

Seepage from the foundation and embankment plus
Average daily 10 year freshet volume

Foundation and Embankment
Seepage

Design rate: 300 m? /day prior to Portage Pit development (East Dike).
However, seepage rates in 2009 and 2010 have been between 860 to 1300
m®/day

Design rate: 700 m? /day prior to Goose Island Pit development (Bay-Goose
Dike)

However, seepage rates in 2013 have been 24.7 m3/day

Average daily 10 year freshet

Average daily 10 yr snowmelt over 14 day melt period

Design Pump Capacity

Sufficient to pump:

Foundation and Embankment Seepage plus
10-year annual snow melt in 14 days

Regular monitoring of the seepage volume is required. Sumps size and pump capacity is to be
regularly reviewed and upgrades made if deemed necessary by AEM.

5.3 WATER QUALITY

Water quality of the seepage and runoff collected in the sumps and ditches at the toe of the
Dewatering Dikes is to be monitored during operations. Daily inspections during dewatering and
weekly inspections during operation are required as an indicator of dike performance to note whether
seepage water is clear, cloudy or if fine material is present.
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SECTION 6 - MAINTENANCE PROCEDURES

Maintenance is important for the safe operation of the Dewatering Dikes. The Engineering
Superintendent is responsible for proper and timely maintenance of the Dewatering Dikes
embankments, instrumentation, seepage collection system and access.

6.1 PLANNED AND UN-PLANNED MAINTENANCE

Maintenance is divided into planned and un-planned maintenance. Planned maintenance will be
scheduled according to manufacturer's requirements for instrumentation and equipment such as
pumps. Planned maintenance may be routine, preventative and/or routine inspection observations
including low risk / consequence observations.

Un-planned maintenance shall generally derive from routine inspection observations including
medium-high risk / consequence observations and / or extreme events including extreme
meteorological events, seismic events, etc. where the maintenance requirement is critical and is
required immediately.

All planned and un-planned maintenance will be documented in a database organized and
maintained by AEM.

6.2 EMBANKMENT EROSION

Erosion of the rockfill embankments is not expected during dewatering or operations. In the event
that the upstream face is eroded by wave action or ice scouring then any gullies or depressions that
develop are to be filled in with rockfill material and re-sloped.

6.3 SEEPAGE COLLECTION SYSTEM

Seepage is expected to exit the downstream toe of the Dewatering Dikes, in particular at low points
along the alignment of the structure. Seepage should be monitored and ditches and sumps
maintained to avoid erosion and deterioration of the seepage collection system. Sediments, snow
and ice may accumulate in the ditches and sumps during operation. The ditches and sumps will
require ongoing cleaning and maintenance.

Pumps located at the seepage collection system sumps will require maintenance based on the
manufacturer’s specifications. Pump installations are to be winterized to provide year round capacity
for pumping, if necessary.

Heat tracing of the pipelines will require maintenance. It is expected that the feeder pipelines to the
main pipelines are sloped sufficiently to drain the pipes and not permit ice or sediment accumulation,
but this should be confirmed in the field.
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6.4 INSTRUMENTATION

All cables, thermistors, inclinometers, piezometers, and survey/displacement monuments must be
adequately protected with barriers, signs, and flagging to prevent accidental damage. The
instrumentation installed in the Dewatering Dikes is to remain operational until closure of the facility.

Instrumentation will require regular maintenance based on manufacturer’s specification. The slope
inclinometer casing will require either frequent bailing or filling with a solution of non-toxic antifreeze
to prevent freezing and icing.

Calibration sheets and initial instrumentation readings will be included upon replacement of
malfunctioning instrumentation; the OMS Manual will be updated accordingly.

6.5 ACCESS

Access roads to the Dewatering Dikes along the crest of the dikes need to be maintained. Access
will also be maintained along the seepage collection system and to the sumps at the toe of the East
Dike and Bay-Goose Dike. Maintenance activities for access will be conducted.
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SECTION 7 SURVEILLANCE

A program of regular surveillance is required to ensure that the Dewatering Dikes, instrumentation
and seepage collection systems are performing adequately and that problems are detected so that
the necessary corrective actions can be implemented in a timely manner.

7.1 SURVEILLANCE REQUIREMENTS

Surveillance is required for early detection of possible failure mechanisms. In 1995, the International
Commission on Large Dams (ICOLD) released a study summarizing failure mechanisms for world-
wide water retaining dam incidents during the 1800s and 1900s. The potential failure mechanisms
applicable to the Dewatering Dikes, primarily East Dike and Bay-Goose Dike, based on the ICOLD
study are summarized in Table 7-1.
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Table 7.1 Summary of Consequences and Proposed Monitoring/Action for Rare Events Based on Water Retaining
Embankment Failure Modes Identified in ICOLD (1998)

Failure
Mode

Scenario

Consequence

Monitoring/Action

Overtopping

(1) Lake level rise because of
restricted outflow e.g. Second
Portage outlet (excessive inflow is
a far less likely scenario).

Water spilling over the crest. The crest is wide and
comprises coarse rockfill. Adequate freeboard is provided
by the rockfill crest elevation being 3 m above the lake
level and the low permeability element 2 m above. Any
rise in lake level is anticipated to be less than the
freeboard. Significant damage to the dike is unlikely,
based on performance of other rockfill structures subjected
to overtopping or flow through events. Mining operations
might need to be suspended, but there will be considerable
warning time given the design freeboard and the storage
volume within the lakes.

Lake levels should be part of weekly safety
information provided to mine management.
Outflow channels should be inspected
weekly during the thaw and ice break-up. If
overtopping is likely, a temporary spillway
could be constructed and armoured to
control and localize flow at shallow dike
sections (e.g. abutment).

(2) Dam crest settles more than 2
m over a distance of approximately
50 m. Not a credible failure
mechanism. Observed settlement
of the East Dike and Bay-Goose
Dike crest during construction was
on the order of 0.3 mto 0.5 m.
Additional settlement is expected
to be smaller in magnitude.

Same as (1).

The situation envisaged in this scenario
should develop slowly with crest settlement
evident. Monitoring of crest settlement is
appropriate, and is included in the
surveillance program. Rockfill and till are
available from the mining operation can be
placed to raise the dike crest, if settlement
occurs.
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Fﬁgl:jree Scenario Consequence Monitoring/Action
The East Dike cutoff wall could progressively loose
material, thereby increasing the hydraulic conductivity and .
ST . Monitor seepage from downstream face for
resulting in an increased rate/volume of seepage through
. . - rate and volume, and for presence of
the dike and development of sinkholes in the dam crest. . :
. . - X S sediment in seepage. Would become
(3) Dike Section: the low This is not likely to be a catastrophic failure mode as the . ! . :
. . i ; . . evident as localized intensive seepage at
permeability element of the dikes rockfill shoulders of the dike will be stable and the filters :
: ; . the dike toe or beyond. May also see
Cutoff wall, jet grout columns, are founded on or near bedrock. At its worst, this would ; .
L ; . - ! . settlement in the cutoff wall or dike crest.
shallow foundation is defective, lead to temporary flooding within the open pit of the mine : . X .
X . X S Will be most likely in deep water sections
allowing high water flow through and a cessation of mining. o ; . . -
) with higher gradients. Monitor piezometric
the structure. This defect could . - -
. . . - and thermistor data for signs of increased
potentially erode zones of the dike | The Bay-Goose Dike cutoff wall system although similar to .
. . h . . flow through the cutoff wall and change in
and lead to loss of material from East Dike, has potential to lose more material from the dike . : ;
LS - ! # C piezometric pressures. Selection of a
the dam (piping) increase the structure, through piping as in the “deep sections” where L
h ) ; : . . remediation plan would be based on
seepage, sinkholes in the crest. jet grouting was conducted, downstream filter material P .
. . conditions encountered, but could include
does not extend to bedrock and a higher hydraulic head X . .
. : . the installation of a downstream filter
exists. Internal erosion could lead to increased seepage, .
; blanket and grouting.
Int | sinkhole development, settlement of the crest, and
nterna although not probable, loss of containment.
Erosion
(4) Foundation: Till is non-uniform
with more transmissive zones and
zones of erodible material (i.e. silt Monitor seepage flow rates and condition
layers) that may not be self- and piezometric and thermistor responses
filtering. It is possible that material for signs of increased seepage. Monitor
loss of the foundation tills and/or - . . dike crest for signs of sinkholes, settlement
. Limited seepage at the toe or into the rockfill would . -~ . .
through the fractured bedrock with . or slope instability. Remedial actions could
L2 accelerate into a larger flow and could lead to the . . .
silt infillings could occur and result - L . o comprise of grouting, a reverse filter and
N undermining of the dike if no action was taken. This is a . . .
in high rates of seepage and a . e e . rockfill buttress depending on location of the
credible catastrophic failure mode if increased seepage is . . .
loss. Seepage could flow along A flow and configuration of the foundation. In
CUS not detected in time.
the transmissive zone beneath the the worst case, the dewatered areas may
downstream rockfill section and be deliberately flooded in a controlled
erode the foundation tills at the manner, the cutoff repaired, and the areas
downstream toe or into the dewatered.
downstream rockfill because of the
lack of filtering.
(5) Seepage on its own is not a
Seepage credible failure scenario. The No credible consequences. May require upgrade of the
within downstream rockfill shell has seepage collection system. May need to suspend mining Seepage monitoring program.
Embankment | extremely high flow through activities while reducing seepage.

capacity. The rockfill zone is both
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Failure Scenario Consequence Monitoring/Action
Mode
large and pervious, so that
seepage will not daylight on the
downstream face and lead to
instability. Any seepage related
failures must include internal
erosion, see above.
) Defectlvg construction of cutoff This failure mechanism has caused embankment failures
system leading to transfer of . . - . L . .
. . elsewhere because of pore pressure induced instability. This mechanism is more likely to arise
unexpectedly high fraction of the SR ; . ; ; L
Seepage . . However, at East Dike it is unlikely that it could cause during dewatering. Monitoring of
S reservoir head into the : o . g . : > .
within . failure of this dike. However, for Bay-Goose Dike this is piezometric heads and thermistor string
. downstream part of the dike o . )
Foundation : . - more of a possibility. The most likely consequence is data.
foundation, or leading to a piping . - . g
- ) downstream toe slumping requiring a localized stabilizing
event as described above (internal .
. berm before the crest roadway could be reinstated.
erosion).
Internal (7) There are no internal conduits
Conduit or other structures extending Not applicable. Not applicable.
Rupture through the dikes.
(8) Normal Operation: The rockfill
shoulders of the d'k(.as h_ave high This mechanism should develop during
shear strength, making it a . .
. . construction or dewatering, due to
conservative design. For slope . .
. . - . . . . - increased loads and associated pore water
failure to be a concern, it requires A foundation failure would cause a rotational slip or sliding " .
. . . i . . L : . pressure. Initial stages of failure should be
failure in the foundation which failure until equilibrium was reached. This mechanism . . X
- - . . . ; observable as tension cracks in the dike
would then extend into the would limit access along the dike until repaired. Failure ) ; .
. . o . . : . : crest. Walk-over inspection of the dike by a
overlying dike. Sliding failure is through the rockfill shoulders will not necessarily . - . .
; : ? . .. . trained inspector is an appropriate
Slope considered unlikely given the low compromise the water retaining element of the dikes. o
. . : ; . monitoring strategy. Survey of crest, face,
Instability horizontal forces generated by Failures which reach the core may cause failure.

water and ice forces relative to the
normal frictional force due to the
weight of the dike and the friction
angles of foundation materials.

and toe is also appropriate. Stabilizing
berms can be placed inside the dike or
through water along the upstream shoulder.

(9) Pit Wall instability that extends
towards the dike and causes
instability of the dike

If the instability impacted the low permeability element of
the dike, then failure of the entire structure and loss of
mining operations could occur. This is more likely to be a
cause of failure for the Bay-Goose Dike as the offset
between the low permeability element and pit crest is much

Slope inclinometer monitoring of the cutoff
wall. Pit wall stability monitoring.
Depressurization of pit walls. Draining of
lakebed soils between pit crest and dike
and/or removal of these materials.
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Fﬁgl:jree Scenario Consequence Monitoring/Action
less than for East Dike. Adjustment of mine plan, if necessary.
The extreme earthquake loading for this site is a low
magnitude. Settlement of the dike could occur in the event
(10) Earthquake Induced: of a large earthquake. Dynamic compaction of the core in
Occurrence of an extreme the East Dike and Bay-Goose Dike during construction S . .
. ; . : Dike inspection following earthquakes felt
earthquake, much in excess of the | may have subjected the rockfill shells to accelerations .
. S . X . on site.
current understanding of seismicity | equivalent to the expected earthquake loading. This would
of the area. not be a failure situation. The crest is also erosion
resistant for any earthquake induced wave action in the
impounded water.
(11) Differential horizontal Large inflows through the breach. Dewatered areas would
movement of dike due to water or flood requiring suspension of mining activities. Potential
ice loading, or pit wall failure, or for loss of life for workers downstream of the dikes.
Failure of blast vibrations. Creates a breach | Excessive vibration from overblasting could potentially . . . .
. . — Prism monitoring for pit wall stability. Blast
Cutoff Wall in the cutoff wall system. Ice and damage the CSB and/or jet grout columns resulting in S oS :
. ) S vibration monitoring on the dikes.
Due to water forces are not credible due cracks or fissure, however the cement content within these L .
) - A . Monitoring inclinometers within the cutoff
Movement of | to the ratio of frictional forces portions of the wall should reduce the erodability of the wall wall
the Dike generated by the self weight of the | and therefore protect the integrity of the dike, even though '
dike versus ice loads and water seepage rates would increase. It is anticipated that the SB
pressure. Pit wall failure (see material would deform adequately such that cracks would
above). not be produced.
(12) Unexpected foundation soils
consolidate during dike
construction. A significant quantity | 2 m of settlement would be required to allow water flow I .
) . ; Settlement monitoring of the dikes and
of clay that was not recognized through the rockfill and over the settled core. This flow . . : .
Unexpected . - . . . visual inspection. Excessive settlements
during foundation excavation would not cause failure of the rockfill shells. It would also : - .
Settlements may be remediated by excavating rockfill

would be required to generate
settlement required for a water
release event. Settlement of the
core will be limited.

be readily repaired by placing more end-dumped till into
the settled zone.

above the core and placing more till.

Table 7-1 to be updated as necessary during operation
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7.2 SURVEILLANCE PROTOCOLS

The surveillance program consists of several types of inspections:

During Dewatering:

e Daily Dewatering Inspection — carried out on an on-going basis by designated qualified mine
personnel to assess the performance of the dikes during dewatering. Reporting can be daily if
routine, or immediately if conditions warrant;

e Weekly Dewatering Inspection — carried out by designated qualified mine personnel, to assess
the performance of the dikes during dewatering with reporting occurring weekly or immediately if

conditions warrant; and

e Design Engineer Inspection — upon exposure of the downstream toe to view seepage and review
the performance of the dike.

During Operations:

e Weekly Routine Inspection — carried out weekly by designated qualified mine personnel to assess
operating of the seepage collection systems including the sumps and performance of the
structures;

e Monthly Routine Inspection — carried out monthly by a designated qualified mine personnel to
assess operating status of the seepage collection systems including the sumps, and performance
of the structures;

e Engineering Inspection — carried out annually by a qualified engineer, during open water period,
to verify that the facilities are functioning as intended; and

e Dam Safety Review — carried out by an independent engineer every five years to review all
aspects of the design, construction, operation, maintenance, processes and other systems
affecting the dam'’s safety, including the dam safety management system. The review defines
and encompasses all components of the “dam system” under evaluation including the dam,
foundations, abutments and seepage collection works.

7.3 RESPONSIBILITIES AND FREQUENCY

It is anticipated that the Engineering Superintendent and support personnel and/or the Environment
Superintendent and support personnel and/or Mine Superintendent and support personnel will be
responsible for the inspections of the Dewatering Dikes, seepage collection systems, instrumentation
and access routes during dewatering and operation. The inspections by the Design Engineer and for
the Dam Safety Review will be conducted by qualified independent engineers. The inspection,
monitoring and review requirements are summarized in Table 7-2 and described in the following
sections.
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Table 7.2 Inspection, Monitoring and Review Requirements

Party Responsible

Required Inspection, Review
or Monitoring

Required Frequency

Design Engineer

Dewatering Inspection

During dewatering once downstream toe is
exposed

Engineering Superintendent
and Principal Geotechnical
Engineer; and/or

Environment Superintendent
and support personnel; and/or

Daily Dewatering Inspection

Daily and immediately following
earthquakes, high intensity rainfall events
and other extreme events

Daily and Weekly Routine
Inspection of Dewatering Dikes,
seepage collection system, and
access.

Weekly and immediately following blasting,
large blasts occurring in close proximity to

the structures, earthquakes, high intensity

rainfall events and other extreme events

Monitoring of instrumentation
(thermistor strings, vibrating
wire piezometers,
inclinometers, survey prisms
and monuments, pump rates,
lake water levels)

Varies — see Section 8.0

Engineering Superintendent
and Principal Geotechnical
Engineer and/or designated
qualified mine personnel

Weekly Dewatering Inspection

Weekly and immediately following
earthquakes, high intensity rainfall events
and other extreme events

Monthly Routine Inspection of
Dewatering Dikes, seepage
collection system, and access.

Monthly and immediately following large
blasts occurring in close proximity to the
dikes, earthquakes, high intensity rainfall
events and other extreme events

Qualified Engineer

Engineering inspection of the
Dewatering Dikes, drainage
works, access and
instrumentation.

Annually

Independent Engineer

Dam Safety Review

Once every five years

7.3.1

Dewatering Inspections (Daily and Weekly)

Inspections during dewatering form part of the duties and responsibilities of the Engineering
Superintendent, Principal Geotechnical Engineer and support personnel and the Environment
Superintendent and support personnel and must be carried out by designated and qualified
personnel. It is assumed that Daily Inspections maybe conducted by less knowledgeable staff and
weekly inspections by more knowledgeable staff.

Ideally the inspections should be carried out by the same individual or by a small group in order to
maintain continuity in the observations. The main operational and structural parameters should be
reviewed and verified by the Engineering Superintendent, Principal Geotechnical Engineer and
Environment Superintendent. Data collected will be summarized on the respective Dewatering Dike
Field Inspection Sheets and stored for easy access and long term record keeping.

The following information should be noted and recorded in the inspection to detect signs of wear,
damage or potential loss of structural integrity:




Dike Structure:

« compliance with minimum freeboard requirements:

o crest elevation;

o upstream water elevation; and
« downstream water elevation.
Crest:

» surface cracking; and

» local subsidence.

Upstream face conditions above water line:

e  cracking;

« distortion or displacement;
« Wwave erosion; and

« slope angle.

Downstream face conditions:

e  cracking;

« distortion or displacement;

e slumping;

e erosion;

« slope angle;

e seepage quantity and quality (turbidity); and
o wet areas.

Area downstream of dike toe:

« Seepage quantity and quality (turbidity);

e  cracking;

OMS Manual — Dewatering Dikes
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e erosion;

« bulging; and

« indications of instability.

Abutments:

« indications of instability;

« erosion at dike — ground surface contact; and
» seepage appearing from abutments.

Barges, Dewatering ramps, and pumps:

e pumping rates and dewatering rate;

« water quality being pumped in regards to turbidity;

« conditions of the holding cables and location of the barge in the dewatering pool;

« presence of ice on the barge due to leaks; and

« general condition of the pumps and the presence of leaks (pumps or piping).

The inspection forms are included in Appendix A.

Photographs should be used to augment the inspection forms. As much as possible, these should be
taken from the same vantage points during each inspection so that changes in conditions can be
readily identified. Photographs shall be captioned or annotated with a date stamp.

The observations and/or events indicating a trend that are considered “triggers” requiring reference to
action items and reporting procedures are outlined in the Emergency Preparedness Plan in Section
11. A summary of triggers for the dewatering inspection are:

« Increasing measurements in total suspended solids at dewatering pump intake or outlet;

« Decrease in the rate of dewatering, when not attributed to a decrease in the pumped volume;

« Instrumentation responses indicating seepage; and

o Increasing measurements in dike displacement such as crest heave/settlement or lateral
movements.




OMS Manual — Dewatering Dikes
Version 3; September 2013

7.3.2 Daily and Weekly Routine Inspections

Daily and Weekly Routine Inspections are part of the duties and responsibilities of the Engineering
Superintendent, Principal Geotechnical Engineer and their support personnel and the Environment
Superintendent and support personnel and must only be carried out by designated and qualified
personnel. Ideally the inspections should be carried out by the same individual or small group in
order to maintain continuity in the observations. The main operational and structural parameters
should be reviewed and verified by the Engineering Superintendent, Principal Geotechnical Engineer
and the Environment Superintendent.

Daily Routine Inspections are carried out by the geotechnical technicians as they perform their data
readings and other daily duties on the dewatering dikes. Technicians are trained to watch for changes
in the condition of the dewatering dikes, and report anything out of the ordinary to the geotechnical
engineers so it can be investigated further. Technicians look for any signs of damage to the dikes and
monitor seepage conditions daily. Data collected during the Daily Routine Inspections will be
summarized on the respective Dewatering Dike Field Inspection Sheets (see Appendix A), and stored
in a suitable location for easy accessibility and long-term record keeping.

Weekly Routine Inspections are carried out by the geotechnical engineers and are more detailed than
the Daily Routine Inspections. A Weekly Routine Inspection will also occur if a Daily Routine
Inspection discovers anything that needs to be investigated further.

The following information should be noted and recorded in the weekly inspection forms to detect
signs of wear, damage, or potential loss of structural integrity:

Dike Structure:

« Compliance with minimum freeboard requirements:
« crest elevation; and

e upstream water elevation.

Crest:

o Any indication of cracking or settlement/subsidence;
« Upstream face conditions:

« surface cracking;

« distortion or displacement; and

e Wwave erosion.

Downstream face conditions:

e cracking;
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« distortion or displacement;

e slumping;

o erosion; and

« seepage quantity and quality (turbidity) and wet areas.
Abutments:

« indications of instability;

« erosion at dike — ground surface contact; and

» seepage appearing from abutments (quantity and quality).

Downstream toe of dike:

e seepage quantity and quality (turbidity);

« changes on surface;

e  cracking;
e erosion;
e bulging;

« soft wet zones;
« accumulation of fines/silts; and
e ice.

Ditches / Seepage Collection System:

« changes in surface;

« indication of cracking;
e erosion;

o bulging;

o soft wet zones;

o accumulation of fines/silts; and

OMS Manual — Dewatering Dikes
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» ice blockage.

Sumps:

« changes in surface;

« indication of cracking;

e erosion;

« bulging;

o soft wet zones;

« accumulation of fines/silts; and
« ice blockage.

Pumping structures and pipelines:

o leaks; and

« function at capacity.

Seepage:

« rates and location;

« water quality, specifically the presence of fines (tubidity); and

e access.

Other:

« Review of general condition of the access to the Dewatering Dikes, along the Dewatering Dikes
crest surface and access to seepage collection system, including sumps and pumping system at

the downstream toe;

« Indications of instability (e.g. potholes, slumping or cracks, in the road or path or the cut slopes
above them); and

« Accumulations of debris or other materials on the road or paths.
Sample inspection forms are included in Appendix A.
Photographs shall be used to augment the inspection form. As much as possible, these are to be

taken from the same vantage points during each inspection so that changes in conditions can be
readily identified. Photos should be annotated or captioned and should include a date stamp.
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The observations and/or events indicating a trend that are considered “triggers” requiring reference to
action items and reporting procedures are outlined in the Emergency Preparedness Plan (see Section
11).

7.3.3 Monthly Routine Inspections

Monthly Routine Inspections form part of the duties and responsibilities of the Engineering
Superintendent and Principal Geotechnical Engineer and must only be carried out by designated and
qualified personnel. It is assumed that Monthly Routine Inspections will be carried out by more
experienced personnel then the Daily/Weekly Routine Inspections. Ideally the monthly inspections
should be carried out by the same individual in order to maintain continuity in the observations. The
main operational and structural parameters should be reviewed and verified by the Engineering
Superintendent, Principal Geotechnical Engineer and the Environment Superintendent. Data
collected will be summarized on the respective Dewatering Dike Field Inspection Sheet, and stored
for easy accessibility and long term record keeping.

The monthly inspection will require the inspector review the same items as in the weekly inspections
described above, with the following additional items:

« Review and comment on results of performance monitoring instrumentation; and
« Review operational performance and confirm that the original design assumptions are still valid.

7.3.4 Engineering Inspection

An annual inspection of each of the Dewatering Dikes should be carried out by a qualified engineer.
The objective of the inspection is to carry out a detailed review of the conditions of the facilities and
facility operations. This will provide information to be used to revise the operation, maintenance and
surveillance programs as necessary and to assist in planning for future operation of the facility.

Each inspection should address the following:

« Review of inspections performed during dewatering;

« Review and comment on results of weekly and monthly inspection reports;

« Review and comment on results of performance monitoring instrumentation;

« Review operational performance criteria and confirm that the original design assumptions are still
valid; and

« Review and provide recommendations regarding operation, maintenance and monitoring for the
following year.
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7.3.5 Dam Safety Review

An independent engineer should carry out a dam safety review of the Dewatering Dikes and
associated facilities at five year intervals or after:

« Major modifications to the design or design criteria;

« Discovery of unusual conditions that can endanger the dikes;

« After extreme hydrological or seismic events; and

o Decommissioning.

The high consequence failure rating based on the Dam Safety Guidelines (CDA, 2007) suggests a
review every seven years. A five year interval is recommended given that the operational life of the
East Dike and Bay-Goose Dike is approximately 9 and 8 years, respectively. The review shall be
carried out according to the recommendations laid out in the Dam Safety Guidelines (CDA, 2007).
This review will include, but is not be limited to:

o Review of the dikes classification;

« Site inspection;

« Review of design and construction records;

« Review of monitoring practices and the instrumentation records

« Update of the stability assessment based on the results of the instrumentation readings obtained
to that time, construction records and site observations;

« Assessment of the operation of the facilities;
e Review of OMS Manual; and

« Review of emergency plan and response plans.
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SECTION 8 - MONITORING AND INSTRUMENTATION

Monitoring of the Dewatering Dikes is carried out for the purpose of:

« Environmental monitoring during dewatering and operation;

« Assessing physical stability of the structure during dewatering and operation;
« Assessing overall performance of the dikes; and

« Aiding in design of future dikes.

Monitoring complements the Surveillance of the Dewatering Dikes and should be taken into account
in combination with the routine surveillance described in Section 7.0.

Monitoring is divided into the following aspects:
« Drawdown rate and water quality during dewatering;

« Geotechnical instrumentation including piezometers, thermistors, inclinometers, survey prisms,
etc.; and

« Seepage rates and water quality during operation.
8.1 DEWATERING — DRAWDOWN RATE AND WATER QUALITY

The water quality criteria for discharge are listed in Nunavut Water Board Water License 2AM-
MEAO0815 Part D, item 16 and into the Metal Mining Effluent Regulation. The water quality data
collection protocols and schedule are included in the Water Management Plan.

8.2 GEOTECHNICAL MONITORING

The existing geotechnical instrumentation is shown in the as-built drawings for each dewatering dike.

Section 3.0 of this document describes the existing geotechnical instrumentation of the Dewatering
Dikes.

8.2.1 Data Collection Protocols and Schedule

Upstream and downstream elevations of Second Portage Lake and Third Portage Lake water and ice
levels, if applicable, should always be recorded when piezometer readings are recorded and when
the survey prisms and monuments are monitored.

The following sections describe the routine geotechnical monitoring program of permanent
instrumentation and are summarized in Table 8.1 below.
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Table 8.1 Geotechnical Instrumentation Monitoring Program

. Monitored Reported Frequency Frequency
Instrumentation B during during
y To . .
Dewatering Operations
Manually by Engineering
Personnel during
dewatering; and i i i i
Piezometers . 9 . Engineering Daily / every 3 Daily / every 3
Automatically during Superintendent hours hours

operations (overseen by
Engineering Personnel)

Manually by Engineering

Personnel during

Slope Monthly in winter,

dewatering; and i i X
Inclinometer g ) gggg]rierftrel?%ent Monthly bi-monthly for the
Casings Manually during P rest of the year

operations (overseen by
Engineering Personnel)

Manually by Engineering
Personnel during
dewatering; and Engineering Daily / every 3 Daily / every 3
Automatically during Superintendent hours hours
operations (overseen by
Engineering Personnel)

Thermistors

Manually by Engineering
Personnel during
Surface Monuments | dewatering; and Engineering
and Surface Prisms Manually during Superintendent
operations (overseen by
Engineering Personnel)

Not Operational Bi-Weekly

Manually by Engineering

Personnel during During blasting at During blasting at

the Portage Pit or | the Portage Pit or

dewatering; and i i ! §

Seismographs g . gnglnt_aetrlng t Goose Island Pit Goose Island Pit
Manually during uperintenden adjacent to the adjacent to the
operations (overseen by dikes dikes

Engineering Personnel)

The frequency of monitoring will depend, to some degree, on preceding data and on the state of
operation. Thus the data is reviewed regularly and the Engineering Superintendent may change the
program and amend the OMS Manual as necessary.

Measurements and a review of all instrumentation shall be carried out immediately after significant
seismic or climatic events.

An automatic data acquisition system is used to collect data from the piezometers and thermistors.
The automatic data acquisition system includes data loggers and instrumentation cabins along the
dikes crest. The data collected is downloaded every three hours. Each cabin is supplied with
electricity through solar panels and a backup battery.
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The equipment for monitoring is maintained by designated mine personnel. Data analysis, review
and correction are carried out by the Engineering personnel and reported to the Engineering
Superintendent.

8.2.1.1 Thermistors

Data presentation for the thermistors should include:

« temperature vs. time plots (presenting all thermistor beads on each string); and

« temperature vs. depth plots over time.

The plots should indicate the thermistor string reference number and dates of the measurements.
Additionally the plots should also indicate air temperature and, if relevant, lithology and both
elevations and depths.

8.2.1.2 Survey Monuments and Prisms

The lake elevation is recorded at the same time the survey monuments and prisms are measured. All
survey work must be carried out to a minimum precision of 3 mm.

Data presentation for the survey monuments should include:

« total net movement plots (to present total displacement);

« vertical displacement plots; and

» lateral displacement plots parallel and perpendicular to the dike axis.

The plots should indicate the survey monument number, what is considered positive and negative
movement (for example, downstream/upstream, heave/settlement) and the dates of the
measurements.

8.2.1.3 Slope Inclinometer Casings

The vertical and horizontal position of the top of the inclinometer casing will be recorded by surveying
when the slope inclinometers readings are taken. All survey work must be carried out to a minimum
precision of 3 mm.

Data presentation for the slope inclinometers should include:

« cumulative displacement plots (to view total displacement);

« incremental displacement plots (to present increasing or accelerating movements between
readings);

o cumulative displacement at crest versus time; and
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» time plots at zones of identified displacement.

The plots should indicate the slope inclinometer number, what is considered positive and negative
movement (for example, downstream/upstream, heave/settlement) and the dates of the
measurements. Both elevations and depths should be presented together with the lithology.

8.2.1.4 Vibrating Wire Piezometers

Data presentation for the vibrating wire piezometers should include:

« plots of total head as elevation versus time; and

« plots of temperature versus time for piezometers.

The plots should indicate the vibrating wire piezometers number and dates of the measurements.
Additionally the plots should also indicate upstream lake elevation or ice level and, if relevant,
lithology and both elevations (referred to the mine datum) and depths.

8.2.1.5 Seismographs

Data presentation for the seismographs should include:

o« Weekly summary graph showing peak accelerations registered versus the time when they
occurred.

The plots should also indicate the seismograph readout identification, date and location.
8.2.2 Anomalous Instrumentation Data

Anomalous instrumentation data includes the following:

Thermistors:

« Increase or decrease in measurements (over two or more readings) that cannot be explained by
seasonal temperature variations;

Survey monuments and prisms:

o Accelerating displacement rate of the survey monuments
(%, y, z directions) (over two or more readings);
Inclinometers:

« Cumulative increases in displacement (greater than 3 cm);
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Piezometers:

o Increases or decreases in pore water pressure measurements that cannot be explained by
seasonal lake level variations; and

Seismographs:

« Vibrations during a blast are not observed.

If anomalous readings are observed, the following actions should be taken:
« Inspect the dike where possible and appropriate;

o Check data, reductions and calculations for accuracy and correctness;
« Re-read to check the reading;

« Check readout equipment to verify that it is functioning correctly;

» Verify calibration;

« If instrument has stopped functioning, notify the Engineering Superintendent immediately. If
considered critical, a replacement instrument should be installed;

« If the anomalous reading is confirmed, a detailed review of the effects of the reading should be
carried out and design or remedial actions should be implemented if determined necessary by the
Engineering Superintendent; and

« Increase monitoring frequency to assess progression of anomaly.

8.3 SEEPAGE MONITORING - OPERATIONS

Seepage and runoff will be collected and conveyed in drainage ditches at the downstream toe of the
East Dike and Bay-Goose Dike to sumps located at topographic lows. The rate of seepage and
quality of seepage should be monitored during operations.

8.3.1 Data Collection Protocols and Schedule

The rate of seepage and run-off will be monitored indirectly by monitoring and recording pumping
rates. The seepage location and elevation along the face should be noted during inspections. The
water quality should be monitored daily by visual observations for sediments (turbidity). Visual
inspection should document sediment, ice or snow deposits in the ditches and sumps. The data shall
be collected by designated mine personnel and reviewed by the Engineering Superintendent. The
Engineering Superintendent may change the sampling frequency and amend the OMS Manual as
necessary.
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8.3.2 Anomalous Measurements

Anomalous measurements of the seepage may occur and include the following:
« Increase or decrease in pump rates that are inconsistent with rainfall or runoff events;
« Sediments present in the seepage water; and

« Changes in seepage location, flow, and quality.

If anomalous readings are observed, the following action should be taken:
« Inspect the seepage collection area,;

« Check data, reductions, and calculations for accuracy and correctness;
o Re-read to check the reading;

« Check readout equipment to verify that it is functioning correctly;

« Verify calibration;

o If instrument has stopped functioning, notify the Engineering Superintendent immediately. If
considered critical, a replacement instrument should be installed,;

« If the anomalous reading is confirmed, a detailed review of the effects of the increased seepage
should be carried out and design or remedial actions should be implemented if determined
necessary by the Engineering Superintendent; and

« Increase monitoring frequency to assess progression of anomaly.
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SECTIONQ - REPORTING PROCEDURES AND DATA MANAGEMENT

9.1 REPORTING PROTOCOLS
9.1.1 Inspection Documents

All inspection documents and reviews shall be reported to the General Manager, Engineering
Superintendent and the Environment Superintendent.

9.1.2 Instrumentation Measurements

All geotechnical instrumentation measurements shall be reported to the Engineering Superintendent.
Pumping rates during dewatering and operation shall be reported to the Engineering Superintendent.

9.1.3 Emergencies

All documents regarding instrumentation and inspections prior to an emergency and during an
emergency shall be provided to all parties involved including the General Manager, Engineering
Superintendent, Environment Superintendent, and Design Engineer.

9.2 DATA MANAGEMENT

An electronic library or database, which is easily accessible, shall be set up to catalogue and store
inspection documents, maintenance reports and instrumentation measurements. Hard copies shall
also be catalogued and stored on site. The following will be stored in the hard copy and electronic
format:

Dewatering:

« Daily dewatering inspection report; and

« Instrumentation measurements.

Operations:

« Daily routine operating and structural inspection;

o Monthly routine operating and structural inspection;
« Engineering inspection;

« Dam Safety Review;

« Planned and un-planned maintenance reports; and

. Instrumentation measurements.
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SECTION 10 - DECOMMISSIONING

10.1 GENERAL

The decommissioning of the dikes will take place progressively as the Dewatering Dikes are
breached and the northwest arm of Second Portage Lake and Bay-Goose Basin are allowed to flood.

The main objectives of the decommissioning are:

o Maintain dike stability;

« Meeting applicable water quality objectives;

« Sequential pit flooding in a controlled manner; and

« Maintain 1 m head difference across the East Dike at closure.

10.2 EAST DIKE EMBANKMENTS

The East Dike will remain intact during the controlled flooding of the Portage Pit and Goose Island Pit
areas in order to isolate flooded pit waters from Second Portage Lake. The pit areas are flooded
gradually over the course of several years. Once the water levels have stabilized within the flooded
pit and water quality is considered acceptable for mixing with neighbouring lakes, parts of the other
dewatering dikes will be decommissioned to allow circulation of pit water and lake water.

The East Dike will remain, preserving the 1 m difference in elevation between Third Portage Lake and
Second Portage Lake.

10.3 SEEPAGE COLLECTION SYSTEM

The sumps and ditches at the downstream toe of the Dewatering Dikes will be flooded at closure. All
pumps, pipe, and equipment shall be removed prior to flooding.

10.4 INSTRUMENTATION AND MONITORING

Long-term inspection shall be carried out to ensure the adequate performance of the post-closure
facility.
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SECTION 11 - EMERGENCY PREPAREDNESS PLAN

The Dam Safety Guidelines prepared by the Canadian Dam Association (2007) states that “A dam
which does not impose an unacceptable risk to people or property, and which meets safety criteria
that are acceptable to the government, the engineering profession and the public is a safe dam”.

This guiding principle has been taken into account for the design of the dewatering dike
embankments and the emergency procedures.

The East Dike and Bay-Goose Dike are rated as “High Consequence of Failure” (CDA 2007) as
discussed in Section 1.3. The South Camp Dike and Vault Dike are rated as a “Significant
Consequence of Failure” (CDA 2007) as discussed in Section 1.3.

To respond to possible hazards and emergencies involving the dewatering dikes, emergency
response plans have been designed. This section provides a summary of the actions, triggers and
measures in the event of an emergency.

In case of an emergency, the documents listed in Table 12.1 shall be referenced. The Emergency
Response Plan (ERP) shall also be referenced. The Dike Failure Scenario Appendices from the ERP
are included in Appendix B.

11.1 EMERGENCY PROCEDURES

The purpose of the Emergency Preparedness Plan (EPP) is to present a basic procedure for
responding to potential failure mechanisms. The procedure identifies various measurable or
observable effects or causes of the failure mechanisms and identifies the appropriate people to notify.
Potential failure mechanisms are summarized in Table 12.2 with potential measurable and
observable causes and effects.

11.1.1 Operation

Table 12.3, 12.4, 12.5 and 12.6 summarizes the triggers for implementing the EPP for each of the
dewatering dikes with respect to the potential measurable and observable effects or causes of the
various failure mechanisms.

Table 12.7 indicates the chain of communication to follow so persons in charge are notified for
different states of emergency.

Table 12.8 indicates the responsibilities of persons for each emergency level in terms of who
performs the decision making, mobilization, and action to be taken.

Table 12.9 indicates the names and contact numbers of the persons in charge during an emergency
event.
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11.2 EMERGENCY DETAILS

In the unlikely event of a catastrophic dike breach that could endanger workers the Code 1 procedure
described in Section 11.2.4 would be followed to warn all workers of the situation. Then an
evacuation of the affected areas and pits would be carried out and directed by the ERT Team in
person and over the emergency channel. In the event of an embankment failure, the following
information should be used during the emergency response:

Project Name: Meadowbank Gold Project

Dike Names: East Dike, Bay-Goose Dike, South Camp Dike, Vault Dike
Owner’s Name: Agnico Eagle Mines Limited (867) 793-4610

Lake Name: Second Portage Lake /Third Portage Lake /Wally lake
Site Location: Latitude: 65°01'07”N Longitude: 96°04'26"W

11.2.1 Access to the Project Site

e 80 km north of the Hamlet of Baker Lake
e Site accessible by all-weather road from Baker Lake.

e Site accessible by aircraft and helicopter.

Name Phone Number
Local Charter Company: Calm Air International Ltd. Baker Lake : (867) 793-2873
Local Helicopter Company: Kitikmeot Helicopters Ltd (867) 983-2544
Charter Aircraft Company: Propair-Nolinor (514)631-3000

11.2.2 Emergency Assessment and Risk Assessment

In case of an event, emergency assessment will be done first by AEM Geotechnical Engineering
personnel and the Engineering Superintendent on site. Assessment will be done according the
criteria stated in the Table 12.2 and Table 12.3, 12.4, 12.5, 12.6.

11.2.3 Emergency Communication and Actions

In case of an event, after the emergency assessment, the persons involved in the emergency
response need to be notified following the chain of command stated in Table 12.7. Contact details of
each person are available in Table 12.9.
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According to the state of the event, decision and action plan will be taken by the persons notified.
Action plan will be defined according to the level of emergency and the cause of the event. Immediate
action plan will be taken with material and equipment available on site, as listed in Section 11.4.

Table 12.10 is based on Appendix A of the AEM Emergency Response Plan, which describes the risk
of failure for East Dike and Bay-Goose Dike and provides contingency or corrective actions for
possible failure mechanisms.

Table 12.12 is the risk assessment for East Dike, Bay-Goose Dike, South Camp Dike and Vault Dike.
The ratings for the likelihood and consequence of failure have been included for the risk assessment
in Table 12.11. The overall risk rating is the product of the likelihood and consequence ratings. The
overall risk rating of the structure for the identified failure mechanism can then be determined. The
controls which are in place can potentially reduce the overall risk rating.

11.2.4 Site Emergency Procedure

As specified in the Emergency Response Plan, Ver. 6, Section 4:
In the event of an immediate emergency that is or could impact persons or equipment, the employee
will have to follow our emergency procedure:

» Emergency is initiated - by calling 6911 on desk type phones, or calling on two-way
radio on “Working Channel” — Code 1 — Code 1 — Code 1.

» All communication stops except for those involved with the Emergency — i.e.: First
Aid Room attendants, Medics, ERT as required.

» All work stops in First Aid Room / Clinic — and in affected area — depending on
seriousness of Emergency — the whole site.

» First Aid Room Attendant / Medic will answer the phone and/or radio.

Note: if the First Aid Room Attendant / Medic do not answer, then Security Guard will
answer and/or a Supervisor on radio will answer so that Emergency Response can
be initiated.

» Responder — will ask where the medic is required.

» Caller — will give a brief description of the Emergency — name, location and what is
wrong and/or required.

» Responder — will confirm location and details of incident and activate the ERT team.
Security will be notified by responder and a page will be sent out to all ERT team
members on site. (All ERT team members on site now carry pagers).

» The person at the casualty(s) will administer First Aid if trained to do so.

» Incident Commander Center will be immobilized as to ensure that communications,
transportation, and effective deployment of ERT resources are conducted. It is
mandatory that the Official In-Charge be notified immediately.

« Transportation will be arranged to meet at the ERT hall by the two large
doors for medical gear and ERT team members.

The ERT team (minimum of 6 team members) will assemble as quickly as possible. (Expectation —
when the page goes off — all ERT team members will make their way expediently to the ERT hall.
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11.2.5 Communication Equipment Location

Communication equipment can be found at the following locations (to be updated if required):
e 3 phone land lines are located in the main office;
e Base station radios are located in the main office;

o Drills will have either base station radios or handhelds—depending on their distance from camp
and will have satellite phones available; and

e Emergency Communication Plans (including emergency contact numbers) are located adjacent
to all phones and radios and in each drill.

11.3 MEDICAL AND FIRST AID SERVICES

In case of injury the medic and First Aid station are located in the Service Building. The first aid
channel on the radio is 1. The nearest hospital is located in Baker Lake.

Health Center: Baker Lake Health Center Phone #: (867) 793-2816

114 ON SITE EQUIPMENT AND MATERIAL

11.4.1 Pumping Equipment

The following is a list of onsite pumping equipment available for use during an emergency event:

Unit Number Description Model

61PWAO01 Dewatering pump #1 Godwin model HL250M
61PWAQ2 Dewatering pump #2 Godwin model HL250M
61PWAO03 Dewatering pump #3 Godwin model HL250M
61PWA04 Dewatering pump #4 Godwin model HL250M
61PWAOQ5 Dewatering pump #5 Godwin model HL250M
61PWAQ6 Dewatering pump #6 Godwin model HL250M
61PWAQ7 Pit Dewatering pump #7 Godwin model CD80OM
61PWAOQ08 Pit Dewatering pump #8 Godwin model CD80M
61PWAQ09 Dike Dewatering pump #9 Godwin model CD100M
61PWA10 Dike Dewatering pump #10 Godwin model CD103M
61PWA11 Dike Dewatering pump #11 Godwin model CD103M
61PWA12 Dike Dewatering pump #12 Godwin model CD103M
61PWA13 Pit Dewatering pump #13 Godwin model HL5MS
61PWA14 Pit Dewatering pump #14 Godwin model HL5MS
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Unit Number Description Model
61PWA15 Bay-Goose Seepage dewatering pump #9 Godwin model CD103M
61PWA16 Bay-Goose Seepage dewatering pump #10 Godwin model CD103M

Note: To be updated as required

11.4.2 Mobile Equipment

The following are lists of onsite mobile equipment of AEM and FGL available for use during an
emergency event:
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AEM Mobile Equipment List (to be updated as required)
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FGL Mobile Equipment List (to be updated as required)

L s
Gﬁ Sanentiad £GL HEAVY EQUIPMENTS

INIT NLIMBER

Models

PC 1250 11-0303 Komatsu
385 395 Caterpillar
385 1333 Caterpillar
365 1313 Caterpillar
345 11-0301 Caterplllar

OPERATOR NAME

513 Caterpillar
UNIT NUMBER OPERATOR NAME
1516 HTR 773F
1517 HTR 773F
773 1518 HTR 773F
773 1519 HTR 773F
773 1520 HTR 773F
773 1535 HTR 773F
773 1536 HTR 773F
1522 HTR 740
1530 HTR 740
11-1001 TR 100
11-1002 TR 100
11-1003 TR 100
11-1004 TR 100
E NIT NUMBER OPERATOR NAME
D6 441 Caterpillar
D8T 438 Caterpillar
D8T 443 Caterpillar

11.4.3 Earthwork Material and Equipment

OMS Manual — Dewatering Dikes
Version 3; September 2013

The following map presents the earthwork material, including geomembrane and cement, available
on site in case of an emergency.

11-7



OMS Manual — Dewatering Dikes
Version 3; September 2013

Figure 13 Earthwork Material and Equipment Location
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SECTION 12 -
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EMERGENCY RESPONSE REFERENCE DOCUMENTS

Table 12.1 Emergency Response Reference Documents

Document

Current Revision

Emergency Response Plan

Updated by AEM. Version 6,
August 2013

Emergency Preparedness Plan

Manual,
2013

In  Dewatering Dikes
Version 2, August

OMS

Note: To be updated as required

Table 12.2 Potential Effects or Causes of Failure Mechanisms

Failure Mechanism

Potential Measurable and Observable

Causes

Effects

Overtopping

(1) Lake level rise.
(2) Dam crest settlement

Increase of seepage leading to erosion of
downstream foundation soils and associated crest
settlement.

Internal Erosion

(1) Loss of cut-off
wall/liner at construction
defects in cut-off
wall/liner, Core Backfill
and filter.

(2) Loss of bentonite from
cut-off wall at defect in
construction

(3) Loss of till foundation
at defect in dike section.

Sinkhole observable at crest
Slower lake drawdown during dewatering

Increase in seepage pumping rate during
operations

Increase in pore water pressures downstream of
cut-off wall/liner

Increase in turbidity / suspended solids of seepage

Seepage Within
Embankment

Increase in seepage rate
due to cut-off wall/liner
failure

Increased seepage water handling. Not likely to
compromise stability of dike.

Seepage Within Foundation

Un-observable defects in
cut-off/liner construction.

High flow during initial dewatering or shortly
thereafter.

Internal Conduit Rupture

Not applicable

Not applicable

Slope Instability

(1) ice or wave forces, or
traffic on crest, seepage,
weakness of foundation
soils

(2) Earthquake
seismic event or blasting
(3) Pit wall failure

Increase in settlement and/or settlement rate

Increase in displacement and/or displacement rate
of dike toe

Cracks along the dike crest
Sloughing of the face

Bulging of dike toe

Disruption of seepage collection ditch
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Failure Mechanism

Potential Measurable and Observable

Causes

Effects

Failure of Cut-off Wall/Liner
Due to Movement of the
Dike (Cut-off wall/liner lateral
movement)

Differential horizontal
movement of dike due to
water or ice loading, pit
wall stability, excessive
dike settlement

Seepage.

Large inflows associated with a breach in the dike.
Increase in lateral deformation or increase in rate of
deformation in slope inclinometer reading

Increase in pore water pressure downstream of cut-
off wall/liner

Increase in pumping rate

Dislocation, cracks, settlement localized above or
adjacent to cut-off wall/liner

Unexpected settlements

Consolidation of
foundation soils or dike
fills

Overtopping in extreme case large settlement of
cut-off wall/liner.
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Table 12.3 Threshold Criteria during Operation for East Dike
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Threshold Criteria During Operation

Green
Acceptable Situation

Yellow
Areas of concern

Orange
High Risk Situation

Red
Emergency Situation

Downstream toe displacement, sloughing or
bulging

None visible

Visible displacement or bulging

Toe displacement related to a sloughing slide
from near downstream crest to 5 m from
centreline
Bulging > 1 m in height

Toe displacement related to a sloughing slide
reaching 5 m from centreline
Bulging greater than 4m in height

Tension crack along downstream rockfill

Within 7 m of the downstream crest edge
and < 0.1 m deep

Within 10 m of the downstream crest edge

Discuss at MDRB Meeting.

Health and Safety,
ERT (Emergency Personnel, if required).

embankment (more than 3 m from centreline) and and >1.0m deep >1.0m deep
. >0.1 mand < 1.0 m deep
< 3 m length along the dike
Tension crack along upstream rockfill <0.1m deep
. and > 0.1 mand < 1.0 mdeep > 1.0 m deep > 1.0 m deep
embankment (more than 3 m from centreline) .
< 3 m length along the dike
Tension crack within 3 m each side of the . <0.1 m deep >0.1 m deep >0.1 m deep
cutoff wall at crest None visible : : -
or < 0.1 m wide or > 0.1 m wide or>0.1 m wide
_g (upstream or downstream)
2 Sinkhole on crest Not visible > 5 m outside from centreline Within 5 m from centreline Within 5 m from centreline
(@) Cut-off wall lateral cumulative deformation None <0.05m >0.05and 0.10 m >010m
(based on survey monument)
Cut-off wall lateral c_umL_JIanve deformation None <0.05m >0.05mand<0.10m >0.10 m
(based on inclinometer)
Lake elevation < 134.1 masl >134.1 and < 134.8 masl > 134.8 and < 135.6 masl > 135.6 masl
. Pore water pressure measurements stable or Increasing trend in pore water pressure Anomalous trends (sharp increase) in pore Anomalous trends (sharp increase) in pore
Pore water pressure (based on piezometers) )
decreasing. downstream of cut-off wall. water pressure downstream of cut-off wall. water pressure downstream of cut-off wall.
Temperature variation along centreline Temperature measurement stable and similar Increasing trend in temperature below the active Continuous increasing trend in temperature Continuous increasing trend in temperature
(based on thermistors and piezometers) variation at surface from previous years. layer below the active layer below the active layer
>3,000 m*/day and > 6,000 m*/day and > 20,000 m%day
Seepage through dike 3 <6,000 m*/day < 20,000 m*/day Condition where the seepage inflow is rapidly
- < 3,000 m“/day . . -
(excluding Freshet water) and / or and / or increasing and projected to soon exceed
turbidity in the water turbidity in the water pumping capacity
Instrumentation monitoring and visual . Increased instrumentation monitoring Suspend activities on dike crest at area of Temporary evacuation of personnel and
inspection according to frequency set out in frequency, particularly in area of concern. concern equipment from pit and suspension of
OMS manual. . Document location, photograph, survey, Increased instrumentation monitoring activities.
Possibility of a mitigation plan to be and increase inspection and monitoring in frequency, particularly in area of concern. Update planning and take appropriate
- evaluated by Engineering Department. area of concern. Document location, photograph, survey, mitigation with engineering review.
= . Identify potential cause and increase inspection and monitoring in
= . Implement engineering review. area of concern.
2 Plan and take appropriate mitigation
- measures with engineering review. (Use as
2 reference contingency measures for
g different scenarios proposed by AEM (See
Table 12-9)).
Reassess thresholds and conditions for red
category (emergency situation) taking into
account the changing conditions presently
observed and interactions of various items.
Principal Geotechnical Engineer, Principal Geotechnical Engineer,
_ . . Engineering Superintendent, Engineering Superintendent,
Principal Geotechnical Engineer, . h : h . . 4 h
S - : : Engineering Assistant Superintendent, Engineering Assistant Superintendent,
2 Engineering Superintendent, . . ; .
= L . . . h g . Corporate Environment Director, Corporate Environment Director,
= Principal Geotechnical Engineer, Engineering Assistant Superintendent, . -
=} - ) . . . Designer (Golder or SNC), Designer (Golder or SNC),
4 Engineering Superintendent, Corporate Environment Director, o AT
= . ] 4 h . Specialized Contractor, Specialized Contractor,
[} Engineering Assistant Superintendent, Designer (Golder or SNC), . . . .
c . ) s . ; Environment Superintendent, Environment Superintendent,
c Corporate Environment Director, Specialized Contractor (if required), . .
S . . : . . Mine Manager, Mine Manager,
b Designer (Golder or SNC, if required). Environment Superintendent, . . . .
2 . Dike Review Board, Dike Review Board,
o Mine Manager, . .
o Mine Inspector, Mine Inspector,

Health and Safety,
ERT (Emergency Personnel).
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Table 12.4 Threshold Criteria during Operation for Bay-Goose Dike

OMS Manual — Dewatering Dikes
Version 3; September 2013

Threshold Criteria During Operation

Green
Acceptable Situation

Yellow
Areas of concern

Orange
High Risk Situation

Red
Emergency Situation

Downstream toe displacement, sloughing or
bulging

None visible

Visible displacement or bulging

Toe displacement related to a sloughing slide
from near downstream crest to 5 m from
centreline and bulging > 1 m in height

Toe displacement related to a sloughing slide
reaching 5 m from centreline
Bulging greater than 4m in height

Tension crack along downstream rockfill

Within 7 m of the downstream crest edge

Within 10 m of the downstream crest edge

) and < 0.1 m deep and and > 1.0 m deep > 1.0 m deep
embankment (more than 3 m from centreline) < 3 m length along the dike > 0.1 m and < 1.0 m deep
Tension crack along upstream rockfill < 0.1 m deep and >0.1mand < 1.0 m deep >1.0 m deep >1.0 m deep

embankment (more than 3 m from centreline)

< 3 m length along the dike

Tension crack within 3 m of either side of the

Discuss at MDRB Meeting.

Health and Safety,
ERT (Emergency Personnel, if required).

None visible < 0.1 mdeep or <0.1 mwide > 0.1 m deep or > 0.1 m wide > 0.1 m deep or > 0.1 m wide
cutoff wall at crest
Sinkhole on crest Not visible > 5 m outside from centreline Within 5 m from centreline Within 5 m from centreline
Cut-off wall lateral cumulative deformation None <0.05m >0.05 and 0.10 m >010m
(based on survey monument)
s Cut-off wall lateral c_uml_JIatlve deformation None <005m >0.05mand <0.10 m >010m
5 (based on inclinometer)
'5 Lake elevation < 135.1 masl >135.1 and < 135.8 masl > 135.8 and < 136.1 masl > 136.1 masl
. Pore water pressure measurements stable or Increasing trend in pore water pressure Anomalous trends (sharp increase) in pore Anomalous trends (sharp increase) in pore
Pore water pressure (based on piezometers) .
decreasing. downstream of cut-off wall. water pressure downstream of cut-off wall. water pressure downstream of cut-off wall.
Temperature variation along centreline Temperature measurement stable and similar Increasing trend in temperature below the active Continuous increasing trend in temperature Continuous increasing trend in temperature
(based on thermistors and piezometers) variation at surface from previous years. layer below the active layer below the active layer
. >300 m*/day and <1,000 m*/day > 1,000 m*/day and < 2,000 m*/day > 2,000 m*/day
Seepage through dike at toe 3 d/ d/ inflow i idlv i .
(excluding Freshet water) < 300 m°/day ~and/or _and/or Sgepage inflow is rapidly increasing anq
turbidity in the water turbidity in the water projected to soon exceed pumping capacity
>150 m*day and <500 m*/day > 500 m*/day and < 1,000 m*/day > 1,000 m*/day
Seepage through dike in North Channel area < 150 m%/day and / or and / or Seepage inflow is rapidly increasing and
turbidity in the water turbidity in the water projected to soon exceed pumping capacity
Large quantity of water flowing down the pit Water flowing down the walls cannot be handled
Seepage through dike in pit Slow trickle of water along pit walls, easily Steady stream of water along pit walls, easily ”g q g iV handl g b | pit by regular pit sumps and has markedly
(excluding Freshet water, estimated visually) handled by regular pit sumps handled by regular pit sumps walls, cannot_ € easily handied by regular pit increased in flow rate and quantity, mining
' sumps, mining activities are impacted P . '
activities are disrupted.
Instrumentation monitoring and visual . Increased instrumentation monitoring Suspend activities on dike crest at area of Temporary evacuation of personnel and
inspection according to frequency set out in frequency, particularly in area of concern. concern equipment from pit and suspension of
OMS manual. e  Document location, photograph, survey, Increased instrumentation monitoring activities.
Possibility of a mitigation plan to be and increase inspection and monitoring in frequency, particularly in area of concern. Update planning and take appropriate
- evaluated by Engineering Department. area of concern. Document location, photograph, survey, mitigation with engineering review.
e . Identify potential cause and increase inspection and monitoring in
> . Implement engineering review. area of concern.
2 Plan and take appropriate mitigation
c measures with engineering review. (Use as
2 reference contingency measures for
g different scenarios proposed by AEM (See
Table 12-9)).
Reassess thresholds and conditions for red
category (emergency situation) taking into
account the changing conditions presently
observed and interactions of various items.
Principal Geotechnical Engineer, Principal Geotechnical Engineer,
. . . Engineering Superintendent, Engineering Superintendent,
° Pnnupal Ggotechnlcgl Engineer, Engineering Assistant Superintendent, Engineering Assistant Superintendent,
2 Engineering Superintendent, . . ; .
= . . . . ) . . Corporate Environment Director, Corporate Environment Director,
s Principal Geotechnical Engineer, Engineering Assistant Superintendent, Designer (Golder or SNC) Designer (Golder or SNC)
zZ Engineering Superintendent, Corporate Environment Director, s ' S !
- . . d . . Specialized Contractor, Specialized Contractor,
[} Engineering Assistant Superintendent, Designer (Golder or SNC), . . . .
c . ) o ) ! Environment Superintendent, Environment Superintendent,
c Corporate Environment Director, Specialized Contractor (if required), . h
S . . - . . Mine Manager, Mine Manager,
a Designer (Golder or SNC, if required). Environment Superintendent, . . . .
o . Dike Review Board, Dike Review Board,
o Mine Manager, f .
o Mine Inspector, Mine Inspector,

Health and Safety,
ERT (Emergency Personnel).
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Table 12.5 Threshold Criteria during Operation for South Camp Dike

OMS Manual — Dewatering Dikes
Version 3; September 2013

Threshold Criteria During Operation

Green
Acceptable Situation

Yellow
Areas of concern

Orange
High Risk Situation

Red
Emergency Situation

Downstream toe displacement, sloughing or
bulging

None visible

Visible displacement or bulging

Toe displacement related to a sloughing slide
from near downstream crest to 5 m from
centreline
Bulging > 1 m in height

Toe displacement related to a sloughing slide
reaching 5 m from centreline
Bulging greater than 4m in height

Tension crack along downstream rockfill

Within 7 m of the downstream crest edge
and < 0.1 m deep

Within 10 m of the downstream crest edge

Discuss at MDRB Meeting.

Health and Safety,
ERT (Emergency Personnel, if required).

embankment (more than 3 m from centreline) and and >1.0m deep >1.0m deep
. >0.1 mand < 1.0 m deep
< 3 m length along the dike
-S Tension crack along upstream rockfill <0.1m deep
3] : and > 0.1 mand < 1.0 mdeep > 1.0 m deep > 1.0 m deep
= embankment (more than 3 m from centreline) .
5 < 3 m length along the dike
Sinkhole on crest Not visible > 5 m outside from centreline Within 5 m from centreline Within 5 m from centreline
Lake elevation < 135.6 masl > 135.6 and < 136.3 masl| > 136.3 and < 136.6 masl > 136.6 masl
Temperature variation within foundation Temperature measurement stable and similar Increasing trend in temperature below the active Continuous increasing trend in temperature Continuous increasing trend in temperature
(based on thermistors) variation at surface from previous years. layer below the active layer below the active layer
>300 m%day and > 1,000 m*day and > 2,000 m*/day
Seepage through dike 3 <1,000 m*/day < 2,000 m*/day Condition where the seepage inflow is rapidly
- < 300 m°/day . . -
(excluding Freshet water) and / or and / or increasing and projected to soon exceed
turbidity in the water turbidity in the water pumping capacity
Instrumentation monitoring and visual . Increased instrumentation monitoring Suspend activities on dike crest at area of Temporary evacuation of personnel and
inspection according to frequency set out in frequency, particularly in area of concern. concern equipment from pit and suspension of
OMS manual. . Document location, photograph, survey, Increased instrumentation monitoring activities.
3 Possibility of a mitigation plan to be and increase inspection and monitoring in frequency, particularly in area of concern. Update planning and take appropriate
= evaluated by Engineering Department. area of concern. Document location, photograph, survey, mitigation with engineering review.
T . Identify potential cause and increase inspection and monitoring in
o . Implement engineering review. area of concern.
S Plan and take appropriate mitigation
s measures with engineering review.
< Reassess thresholds and conditions for red
category (emergency situation) taking into
account the changing conditions presently
observed and interactions of various items.
Principal Geotechnical Engineer, Principal Geotechnical Engineer,
. . . Engineering Superintendent, Engineering Superintendent,
Principal Geotechnical Engineer, . ) g . . ) g h
o - ) . Engineering Assistant Superintendent, Engineering Assistant Superintendent,
= Engineering Superintendent, Corporate Environment Director Corporate Environment Director
= Principal Geotechnical Engineer, Engineering Assistant Superintendent, pors ’ por '
<} : ) : . . Designer (Golder or SNC), Designer (Golder or SNC),
z Engineering Superintendent, Corporate Environment Director, L AT
= . - 4 h . Specialized Contractor, Specialized Contractor,
[} Engineering Assistant Superintendent, Designer (Golder or SNC), Environment Superintendent Environment Superintendent
g Corporate Environment Director, Specialized Contractor (if required), : P ' : P '
o . . : . . Mine Manager, Mine Manager,
I Designer (Golder or SNC, if required). Environment Superintendent, . . . .
2 . Dike Review Board, Dike Review Board,
o Mine Manager, . .
o Mine Inspector, Mine Inspector,

Health and Safety,
ERT (Emergency Personnel).
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Table 12.6 Threshold Criteria during Operation for Vault Dike

OMS Manual — Dewatering Dikes
Version 3; September 2013

Threshold Criteria During Operation

Green
Acceptable Situation

Yellow
Areas of concern

Orange
High Risk Situation

Red
Emergency Situation

Downstream toe displacement, sloughing or
bulging

None visible

Visible displacement or bulging

Toe displacement related to a sloughing slide
from near downstream crest to 5 m from
centreline
Bulging > 1 m in height

Toe displacement related to a sloughing slide
reaching 5 m from centreline
Bulging greater than 4m in height

Tension crack along downstream rockfill

Within 7 m of the downstream crest edge
and < 0.1 m deep

Within 10 m of the downstream crest edge

Discuss at MDRB Meeting.

Health and Safety,
ERT (Emergency Personnel, if required).

embankment (more than 3 m from centreline) and and > 1.0 m deep > 1.0 m deep
. > 0.1 mand < 1.0 m deep
< 3 m length along the dike
-g Tension crack along upstream rockfill < 0.1arrr‘1ddeep >0.1mand < 1.0 m dee > 1.0 m dee > 1.0 m dee
pe embankment (more than 3 m from centreline) . ) ’ p ) p ) P
5 < 3 m length along the dike
Sinkhole on crest Not visible > 5 m outside from centreline Within 5 m from centreline Within 5 m from centreline
Lake elevation < 141.5 masl > 141.5 and < 142.2 masl| > 142.2 and < 142.5 masl| > 142.5 masl
Temperature variation within foundation Temperature measurement stable and similar Increasing trend in temperature below the active Continuous increasing trend in temperature Continuous increasing trend in temperature
(based on thermistors) variation at surface from previous years. layer below the active layer below the active layer
>300 m%day and > 1,000 m*day and > 2,000 m*/day
Seepage through dike 3 <1,000 m*/day < 2,000 m*day Condition where the seepage inflow is rapidly
- < 300 m°/day ; . -
(excluding Freshet water) and / or and / or increasing and projected to soon exceed
turbidity in the water turbidity in the water pumping capacity
Instrumentation monitoring and visual . Increased instrumentation monitoring Suspend activities on dike crest at area of Temporary evacuation of personnel and
inspection according to frequency set out in frequency, particularly in area of concern. concern equipment from pit and suspension of
OMS manual. . Document location, photograph, survey, Increased instrumentation monitoring activities.
3 Possibility of a mitigation plan to be and increase inspection and monitoring in frequency, particularly in area of concern. Update planning and take appropriate
= evaluated by Engineering Department. area of concern. Document location, photograph, survey, mitigation with engineering review.
T . Identify potential cause and increase inspection and monitoring in
o . Implement engineering review. area of concern.
S Plan and take appropriate mitigation
s measures with engineering review.
< Reassess thresholds and conditions for red
category (emergency situation) taking into
account the changing conditions presently
observed and interactions of various items.
Principal Geotechnical Engineer, Principal Geotechnical Engineer,
. . . Engineering Superintendent, Engineering Superintendent,
Principal Geotechnical Engineer, . ) g . . ) g h
o - ) . Engineering Assistant Superintendent, Engineering Assistant Superintendent,
= Engineering Superintendent, Corporate Environment Director Corporate Environment Director
= Principal Geotechnical Engineer, Engineering Assistant Superintendent, pora ’ pore '
<} : ) : . . Designer (Golder or SNC), Designer (Golder or SNC),
4 Engineering Superintendent, Corporate Environment Director, L AT
= . - 4 h . Specialized Contractor, Specialized Contractor,
[} Engineering Assistant Superintendent, Designer (Golder or SNC), Environment Superintendent Environment Superintendent
g Corporate Environment Director, Specialized Contractor (if required), . p ’ . P ’
S . . : . . Mine Manager, Mine Manager,
I Designer (Golder or SNC, if required). Environment Superintendent, . . . .
2 . Dike Review Board, Dike Review Board,
o Mine Manager, . .
o Mine Inspector, Mine Inspector,

Health and Safety,
ERT (Emergency Personnel).
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Table 12.7 Communication Charts for Each Emergency Level

Communications are rated to indicate in which order responsible persons should be notified in the case where a person needs to advise more than one persor

Green Level: Acceptable Situation®

Engineering Superintendent, Engineering
Assistant Superintandent

YO

9]
-\| Designer (Golder or SNC, if required) |

@
| Principal Geotechnical Engineer
@

Corporate Environment Director

Yellow Level: Areas of Concern®

Environment
Superintendent

Mine Manager**

LY

[€©)

A

Engineering Superintendent, Engineering
Assistant Superintendent

@ o

{Golder or SNC})

Discuss at MDRB Meeting

l Principal Geotechnical Engineer

v

%

Corporate Environment Director | Specialized Contractor (if required) |
®

Orange Level: High Risk Situation*

Environment a @
Siiparntandant Mine Manager Mine Inspector
P
ro
Engineering Superintendent, Engi ing ® -
@ Assistant Superintendent Designer;(Goleror Shc)
| Principal Geotechnical Engineer ) %’\
> Dike Review Board |
Corporate Environment Director -
> Health and Safety ——>1 ERT (Emergency Personnel, if required) |
@ | Specialized Contractor |
Red Level: Emergency Situation®
Environment @
1 -
SUpeHHEarABIL Mine Manager Mine Inspector
5 ®
EnEineerng su rinte%nt. Engineerin
t " g” pf._. sant " ? € ) Designer (Golder or SNC)
| Principal Geotechnical Engir ® ﬁ‘“@—-\__‘ _
Dike Review Board |
CALL A CODE 1 IF PERSONS AND/OR | Corporate Environment Director .
EQUIPMENT ARE IN DANGER (Can be Health and Safety — ERT (Emergency Personnel) ]
called by whoever discovers the
Emergency) Specialized Contractor |

Notes: *If someone inthe chart is offsite the person who is tasked with informing them of the situation must perform the role of the offsite person and inform the next person(s) of the situatior
**If the Mine Manager or Assistant Mine Manager are not onsite the Manager on Duty assumes this role

Table 12.8 Responsibilities of Persons for Each Emergency Level

Decision Making

Mobilization

Performing the Action to be
Taken

Green
Acceptable Situation

Principal Geotechnical Engineer

Principal Geotechnical Engineer

Geotechnical Team*

Yellow
Areas of Concern

Principal Geotechnical Engineer
Engineering Superintendent
Engineering Assistant Superintendent
Designer (Golder or SNC)

Principal Geotechnical Engineer

Geotechnical Team*
Specialized Contractor (if required)

Orange
High Risk Situation

Principal Geotechnical Engineer
Engineering Superintendent
Engineering Assistant Superintendent
Designer (Golder or SNC)
Corporate Environment Director
Dike Review Board
Mine Manager
Health and Safety (if required)

Principal Geotechnical Engineer
Engineering Superintendent
Engineering Assistant
Superintendent

Geotechnical Team*
Specialized Contractor
ERT (if required)

Red
Emergency Situation

Principal Geotechnical Engineer
Engineering Superintendent
Engineering Assistant Superintendent
Designer (Golder or SNC)
Corporate Environment Director
Dike Review Board
Mine Manager
Health and Safety

Principal Geotechnical Engineer
Engineering Superintendent
Engineering Assistant
Superintendent
Mine Manager
Health and Safety

Geotechnical Team*
Specialized Contractor
ERT

*The Geotechnical Team consists of the Principal Geotechnical Engineer, the Dewatering and Pit Geotechnical Engineer/Geologist, Water
Management, and the Geotechnical Technician.
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Table 12.9 Names and Contact Details

OMS Manual — Dewatering Dikes
Version 3; September 2013

Internal Emergency Response Contact Information Chart

Position

Name/Location

24-Hour Contact #

Principal Geotechnical

Erika Voyer

Ph: 867-793-4610 ext. 6837
cell: 581-982-7107

Superintendent

Julie Belanger

Engineer Thomas Lepine (I?:" .846178;_749733-_48601707ext. 6837
Engineering Ph: 867-793-4610 ext. 6721

cell: 819-856-1667

Engineering Assistant
Superintendent

Stephane Frechette

Ph: 867-793-4610 ext. 6721
cell: 819-856-3152

Corporate Environment
Director

Michel Julien

Ph: 416-947-1212 ext. 3738
cell: 514-244-5876

Designer (Golder or SNC)

Golder Burnaby: Dan Walker,
Fiona Esford
Golder Montreal: Yves
Boulianne, Annie Beaulieu

Burnaby Office: 604-296-4200
Montreal Office: 514-383-0990

SNC: Jean-Francois St-
Laurent, Yohan Jalbert,
Simon Beaulieu

Quebec City Office: 418-621-9700

Specialized Contractor

SANA (FGL Group)

Onsite Ph: 867-793-4610 ext. 6963
Ph: 418-615-0559

Environment
Superintendent

Kevin Buck

Ph: 867-793-4610 ext 6838
Cell: 819-856-1956

Mine Manager

Jean Beliveau

Alexandre Proulx (asst.)

Ph: 867-793-4610 ext. 6901
cell: 819-856-5605

Ph: 867-793-4610 ext. 6843
cell: 819-860-6389

Dike Review Board

Anthony Rattue
Norbert Morgenstern
Don Hayley

Anthony.Rattue@snclavalin.com
norbertm@ualberta.ca
dhayley@eba.ca

Mine Inspector

Martin VanRooy

Martin.vanRooy@wscc.nu.ca_contactl

Health and Safety

Normand Ladouceur

Yves Levesque (asst.)

Ph: 867-793-4610 ext. 6720
cell: 819-860-6258

Ph: 867-793-4610 ext. 6720
cell: 819-856-9051

ERT (Emergency
Personnel)

Emergency response
personnel available on site to
assist with spill and
emergency response
activities

Coordinated by the Emergency Measures

Counsellor

Incident Commander

André Rouleau

Normand Ladouceur

Ph: 867-793-4610 ext. 6809
cell: 819-355-2191
Channel #1

Ph: 867-793-4610 ext. 6720
cell: 819-860-6258
Channel #1

Emergency Measures
Counsellor

André Rouleau

Ph: 867-793-4610 ext. 6809
cell: 819-355-2191
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Health Professionals / Medical Clinic 1 Ph: 867-793-4610 ext. 6734

Medical Clinic Medical Clinic 2 Ph: 867-793-4610 ext. 6751

AEM Management . . Ph: 867-793-4610 ext. 6901
. Dominique Girard
Representative cell: 819-277-4080

Human Resource Krystel Mavrand Ph: 867-793-4610 ext 6723
Superintendent y y cell: 819-856-9556
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Table 12.10 Emergency Response Summary for East Dike and Bay-Goose Dike

OMS Manual — Dewatering Dikes
Version 3; September 2013

Failure . . . .
Concern Area - Comments/Monitoring Contingency or Corrective Action
Likelihood
The crest is wide and comprises coarse rockfill. Significant damage to the
Lake level rise because of restricted Lake levels and crest elevations should be monitored as part of daily safety dike is not credible, based on performance of other rockfill structures
1a outflow from Third Portage or Second Low information provided to mine management. subjected to overtopping or flow through events.
Portage Lake (excessive inflow is a far Outflow channels should be inspected during thaw, open water season and  [Mining operations may need to be suspended, but there will be
less likely scenario) during ice break-up. considerable warning time given the design freeboard and the storage
volume within the lakes.
This scenario requires extensive loss of support in the foundation since the
rockfill of the dikes is essentially not settlement prone itself after construction h is wid q . ¢ Kill. Sianii d
Overtopping and and dewatering. For foundation settlement of this magnitude to occur, a piping -L edc_lr(es_t IS wide ‘3an cobmprlges ° cc;arse roc 'f' ﬁlgm 'Cifr.]ltl amage to
Subsidence event must develop or there is unexpected layer of compressible soil in the the dike Is not credible, based on performance of other rockfill structures
foundation subjected to overtopping or flow through events
1b |Dam crest settles more than 2 m Low A foundation investigation was carried out prior to construction. tl?](;clg;‘lﬂleacr;gglll available from the mining operations can be placed to raise
The situation would develop slowly with crest settlement evident at least . ; dtob ded. but th ilb
several weeks before a run-away event develops. Easily observed cracks Mmmg opglratlons may need to ehsuslpende 3 ut there \fNIh € _
should be evident. considerable warning time given the slow development of the scenario.
Monitoring of the crest settlement should be conducted routinely.
1c |Wave action Low \C/\é'gcee?ﬁaCh' large freeboard and wide rock dam crest zone makes this a low If large wave action is observed, can add rip-rap and/or raise dam crest
Dike Section: Cut-off wall is defective, Monitor seepage from downstream face for rate of seepage and for
allowing high water flow. This defect The cut-off wall and/or core backfill will develop a progressively increasing presence of sediment in seepage.
0q |OCCUrS at a location where the core allows Low void ratio, thereby increasing the rate of water flow through the dike. Thisis |Will become evident as localized intensive seepage at dike toe and can be
high flows and where the fills are not a catastrophic failure mode as the rockfill will be stable and at its worst repaired. May also see settlement in the core or cut-off wall near the filter.
defective; the combination allows erosion would lead to temporary suspension of mining. Will be most likely in deepest section. Gradients across the core in shallow
of the cut-off and/or the Core Backfill. water may not be high enough to cause piping.
Monitor seepage from downstream face for rate of seepage and for
The cut-off wall will develop progressively increasing voids, thereby increasing |Presence of sediment in seepage.
Dike Section: Cut-off wall loses bentonite the rate of water flow through the dike. This is not a catastrophic failure mode |Will become evident as localized intensive seepage at dike toe and can be
2b . ; Low I . ) . .
because of improper construction as the rockfill will be stable and at its worst would lead to temporary repaired. May also see settlement in the core near the filter.
. suspension of mining. Will be most likely in deepest section. Gradients across the core and cut-
Internal Erosion . . -
off in shallow water may not be high enough to cause piping.
Foundation till is possibly non-uniform
W'tl? fTorg trans.m|sswgbz|onﬁs and nc;t Limited seepage at the toe or into the rockfill would accelerate in to a large
self-filtering. Itis possible that one o inflow, and could lead to the undermining of the dike if no action was taken. _ _ _ , _
these zones may align with defectlvg This is a credible catastrophic mode if increased seepage is not detected in Remedl'al action cquld comprise a reverse_fllter gnd rockfill buttres;
construction of the cut-off wall allowing time. depending on location of the flow and configuration of the foundation,
2c  |high flows. Seepage would lead to Low freezing or grouting, if identified in time. In the worst case, the pit may be

erosion of the cut-off into the downstream
rockfill. Seepage could also erode the
foundation tills at the downstream toe or
into the downstream rockfill because of
the lack of filtering.

No particular instrumentation is needed as this failure mode will show itself as
localized and increasing seepage. It could be detected by walk-over
inspection by an experienced engineer or technician.

deliberately flooded in a controlled manner, the cut-off repaired and the pit
dewatered. Build additional dike downstream increasing pumping.
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Failure . . . .
Concern Area Likelihood Comments/Monitoring Contingency or Corrective Action
Seepage on its own is not a credible failure scenario. The downstream rockfill
3a  |Within the Embankment Low shell has extremely high flow through capacity. The rockfill zone is both large |No credible consequences. May require upgrade of the seepage collection
and pervious, so that seepage will not daylight and lead to instability. Any system. May need to suspend mining activities while reducing seepage.
seepage related failures must include internal erosion.
Seepage Defective construction of cut-off leading to transfer of unexpectedly high This failure mechanism has caused embankment failures elsewhere
fraction of the reservoir head into the downstream part of the dike foundation, |P€cause of straightforward pore water pressure induced instability.
3b  |Within the Foundation Medium |or leading to a piping event as described in internal erosion(2c). Howevgr it is unclear that it coulq cause failure of the dike bepause of the
f thi hani . it should show itself during initial d . large width compared to the retained water head. The most likely
I k;[ ISI mﬁc anf|tsm arises it should show itself during initial dewatering or very |onsequence is downstream toe slumping requiring a localized stabilizing
shortly thereafter. berm before the crest could be reinstated.
The rockfill shoulders of the dike are wide and have high shear strength,
making it a conservative design.
Slope failure requires failure in the foundation and which would extend into the
overlying dike. A foundation failure would cause a rotational slip or sliding failure until
Sliding failure is considered unlikely given the low horizontal forces generated |€quilibrium was reached. This mechanism would limit access along the
by the water and ice relative to the normal frictional force due to the weight of ~|dike until repaired.
4a  |Normal Operation: Slope Failure Low the dikes and the frictional angles of foundational materials. Failure through the rockfill should not necessarily compromise the water
Structural - Slope This mechanism should develop during construction or dewatering, due to the |'€taining function of the dike. Slope failures which reach the core may
Instability increase in load and associated pore water pressure development. cause dam failure.
Initial stages of failure should be observable as tension cracks in the dike Stabilizing berms can be placed at the downstream toe of the dike.
crest. Walk-over inspection of the dike by trained inspector is an appropriate
monitoring strategy in addition the instrumentation. Survey of crest face and
toe should also be conducted.
4b  |Earthauake Induced: Slope Eailure Low Site is located in a low seismic zone. Dam consisting of massive rock zone In the event a seismic event produced cracks, construction material and
q - =10p has a low sensitivity to seismic motion. equipment will be available for rapid response.
4c  |Erosion; washout, ice scour Low Crest — minimum 50 m section, Downstream — large quarry rock face. Monitor — if any erosion is observed place additional mine rock
Differential horizontal movement of the dike due to dewatering, water or ice
loading or pit wall failure may create a breach in the cut-off wall.
Ice and water forces are not credible due to the ratio of frictional forces
generated by the self weight of the dike versus ice loads and water pressure.
Structural — . Pit wall failure unlikely based on assessments of pit wall stability . . . .
Lateral 5a |Failure of Cut-off Wall Low _ 8 If the pit floods, then repairs to cut-off would be done prior to dewatering.
Movement Large inflows through the breach may occur as a consequence if the cut-off
wall breached. Pit would flood requiring suspension of mining activities.
Potential for loss of life of workers inside dikes.
Inclinometer, settlement prism and monument monitoring should be done
routinely.
Unexpected foundation soils consolidated during dike construction or
dewatering. A 2 m core settlement would be required to allow water to flow through the
' ' ' A sianificant quantity of clav would be required to generate settlement rockf!ll and over the settled cut-off. Thls ro_w would not cause fallure of the
Subsidence 6 Foundation Soils Low g q y y q g rockfill shells. It would also be readily repaired by excavating rockfill above

resulting in a water release event.
Settlement of the core zone will be limited by dynamic compaction.
Prism and monument monitoring should be done routinely.

the cut-off wall and placing more till. Soil conditions will be observed during

dewatering to accommodate actual conditions.
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Failure o . . .
Concern Area - Comments/Monitoring Contingency or Corrective Action
Likelihood
Premature Corporate Bankruptcy or Early Resource Bond is provided for this eventuality. Design of rehabilitation is the same as Pumping W'.” be suspended and t.he dc_;wnstream area allowed to flood.
7 : Low L : The East Dike and Bay-Goose Dike will be monitored to meet closure
Closure Depletion rehabilitation at closure of project. .
reguirements.
q . L ided by h . d insulati ivell Sump designed for expected seepage capacity. Pumping equipment
Pump and 8 Pumping from Sumps to Process Plant Medium Freezing protection is provided by heat tracing and insulation. Pipelines designed for 1 in 25 year storm events and average freshet.
Pipeline Failure monitored pump pressures at plant and frequent site inspection. _ . _ . .
Redundant lines (Minimal interruption to Process Plant operation).
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Table 12.11 Risk Matrix

Consequence:
HIGH |
| MEDIUM | LOW
Likelihood: Catastrophic Major Significant Minor Insignﬁcant
5 4 3 2 1
Almost Certain
HIGH 19
Likely L
igh risk)

MEDIUM (g ) 192
Possible 12 (medium risk)
Unlikely

LOW

Rare (very low risk)

OMS Manual — Dewatering Dikes
Version 3; September 2013
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Table 12.12 Risk assessment for East Dike, Bay-Goose Dike, South Camp Dike and Vault Dike

OMS Manual — Dewatering Dikes
Version 3; September 2013

i L . . Controls
Fallurg Cause Likelihood Rating Effect Consequence Rating — - -
Mechanism Monitoring Corrective Action
LOW — 2 Routine monitoring of lake If an obstruction is
Lake level rise because of Temporary ice jam occurring at the outlet is possible for a Water spilling over the crest LOW -2 levels. gru%se?nt, clear blockage at
restricted outflow short duration in the spring. ) i hp d'Ig b d The crest is wide and comprises coarse fl h Is should b ’
(e.g., blockage of outlet from Erosmr&o the di e? utrger_lt and / or rockfill. Significant damage to the dike is _Out OWZ annT sls_ou b fe Devel . |
N . . ownstream foundation o ) inspected regularly just before evelop action plan
Second Portage Lake). ;I'he cutoff wall and liner system provide adequate unlikely based on design. and during the thaw and ice based on conditions
reeboard above normal lake level.
break-up (freshet). encountered.
LOW -2
Due to the large surface area of the lakes, a large volume LOW - 2
. of water is required to cause a significant increase in the Water spilling over the crest. - . . L Develop action plan
Lake Ieyel rise because of lake elevation. Erosion of the dike abutment and / or The crest is \{v!de and comprises coarse Routine monitoring of lake based on conditions
excessive inflow. downstream foundation rockfill. Significant damage to the dike is levels. encountered
The cutoff wall and liner system provide adequate unlikely based on design.
freeboard above normal lake level.
MED - 3 . .
The cutoff wall system is founded on or close to bedrock E:Lﬁqvagat:rea[irg;"c?ﬁ d be
s reducing potential for the foundation, and in turn the cutoff gop
ettlement of the cutoff wall wall. to settle MED - 3 Survey of cutoff wall to detect placed above the cutoff
system. ' ’ Water spilling over the crest. L . and quantify settlement. wall if significant
Some settlement of the soil bentonite may be expected Erosion of the dike abutment and / or :—ohc?(fcilzeséilsnvi\;:gznetlr:idar?ﬁoamgrtlzﬁg %?&:teis settlement occurred.
OT APPLICABLE TO SOUTH CAMP ownstream foundation. . . outine monitoring of lake ote — all material over
N SOUTHC Y pected. downstream foundati Unlikely baied - des‘gng Routi itoring of lak Note — all material
DIKE OR VAULT DIKE) The maximum depth of the soil bentonite cutoff wall is levels. cut-off wall would need to
- . . be excavated (i.e. thermal
typically such that settlement exceeding the minimum cap, grouting platform)
freeboard is unlikely. P9 9p
Overtopping Settlement of the rockfill EAST DIKE
embankment over a significant BAY-GOOSE DIKE
width of the crest. LOW -2

Settlement of the rockfill
embankment over a significant
width of the crest.

Adequate rockfill freeboard has been provided such that
settlement in excess of the freeboard is not anticipated.

Settlement can only occur where lakebed soils were left
underneath the rockfill embankment but the majority of the
settlement is anticipated to have occurred during
construction since additional fill was placed to bring to
design elevation. The East Dike has had additional
maintenance as it was operated as a haul road.

Potential erosion of upstream filters
and cutoff for BG and ED.

Potential exposure to wave action
(see below in wave action section).

MEDIUM - 3
The hydraulic barrier, cutoff wall system,
remains in place.

Wave erosion of the cutoff system unlikely
due to the presence of surrounding granular
material.

Monitoring of Rockfill
settlement

Rockfill available from the
mining operation can be
placed to raise the crest
height, if settlement
occurs.

SOUTH CAMP DIKE

VAULT DIKE

LOW -1

Existing monitoring of the dike within the foundation shows
that it remains frozen throughout the year; therefore,
thawing of foundation material is unlikely to happen, but in
the event it does happen, it will allow settlement of the
rockfill.

Potential exposure to wave action
(see below in wave action section).

LOW -2

The hydraulic barrier, liner system, remains
in place. Additional water will flow towards
the open pit and mining infrastructures.

Routine monitoring of the
foundation’s temperature.

Develop an action plan to
add low hydraulic
conductivity barrier if flow
is not manageable.

Wave Action

LOW -2

Adequate freeboard is provided by the rockfill crest
elevation.

A wide rockfill crest which is erosion resistant reduces
potential impact to the cut-off wall/liner.

Water spilling over the crest.
Erosion of the dike abutment and / or
downstream foundation

LOW -2

Wave erosion of the cutoff wall system
unlikely due to the presence of surrounding
granular filter system.

Monitor wave height during
storm events or periods of
strong winds.

Rockfill can be placed to
raise the crest height, if
necessary.

Overall Risk Rating
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i Lo . . Controls . .
Mel:call':gjr:iesm Cause Likelihood Rating Effect Consequence Rating Monitoring Corective Action Overall Risk Rating
MEDIUM HIGH — 4
The soil bentonite has the potential to be eroded under
high hydraulic gradients.
Although erosion of the downstream foundation soils could
potentially occur in association with erosion of the cutoff
wall, the width of the rockfill embankment, thickness of
soils, and hydraulic head significantly reduce the likelihood MEDIUM HIGH - 4
of failure. This is not likely to be a catastrophic failure
. o . ) mode as the filter material and rockfill
The granular materials within the dike have been designed embankments of the dike will remain stable.
to be filter compatible reducing the risk for erosion. .
N ) ) Monitor seepage flow for rate
This mechanism is more likely to occur during dewatering Additional seepage would come inio the pit. | and volume, and for presence
as the seepage collection system is not of sediment in seepage
Erosion of the cutoff wall. or shortly thereafter. designed for such inflow. (turbidity).
EAST DIKE: ) ) Could lead to the undermining of the dike if | wmonitor piezometric and .
If a component of the cutoff wall is As the East Dike has bee_n de_wat_ered since 2010, the Increase_d seepage, throug_h the _d|ke no action was taken and significant erosion thermistgr data for signs of Based on conditions
defective allowing high water flow likelihood of further deterioration is less. core evident as Ipcallzed intensive of the foundation soils on the downstream increased flow through the enc_:ountered, d(_evelop an
through the structure. This defect ) seepage at the dike toe or beyond. | side of the dike occurred. Loss of cutoff wall and change in action plan. This could
could potentially erode the cutoff BAY-GOOSE DIKE: . . . . containment may result. piezometric pressures. include g_routmg, . 16
wall. The cement content _of the cer_nent soil b_entonlte and jet Settlement of t_he cgtoff wall or dike compactlon groutlr]g,
grout should reduce its potential for erosion. crest, most likely in deep water Potential economic loss due to Monitor dike crest for signs of and/or the installation of a
A layer of erodible material (e.g. if) at the base of the sections with higher gradients. cessation/suspension of mining. sinkholes or settlement. downstream filter blanket.
(NOT APPLICABLE TO SOUTH CAMP cutoff wall / bedrock contact Wés identified and jet grouted Increased seepage, evident
DIKE OR VAULT DIKE) h T . BAY-GOOSE DIKE: as localized flow at the dike
to reduce erosion potential. Other areas of erodible —H' - Lo toe or bevond. in particular in
material may still exist beneath the cutoff wall. . igh seepage Iea_dlng to erosion Is more yond, in p
likely to occur during dewatering when the topographic lows along the
Internal Two areas at Bay-Goose Dike (S_ta. 30+_23O to 03+350 and g'eteha; Zig?gwoﬂﬁjvzgge?hgﬁaﬂ%? dike alignment
Erosion Sta. 30+795 to 30+850) have a hlgh_er risk for floyv through minipn g with financial im )I/ication With 1o pit
(piping) the cutpff wall because the more rigid cement soil . d Ig’ inimal hp ith d f 'pk
bentonite was placed over softer, more deformable soil evelopment, minimal health and safety ris
bentonite. A gap at the interface due to differential to personnel are expected.
settlement or cracking of the cement soil bentonite is
possible. The zone between Sta. 30+230 and 30+350 is
considered at greater risk.
The Bay-Goose design has included a filter blanket
downstream of the cutoff wall to reduce internal erosion of
the cut-off wall.
MEDIUM-4 MEDIUM HIGH-4
The potential for gaps within the jet grout columns exist This is a significant failure mode if
and allow for flow. The cement content of the jet grout increased seepage is not detected in time. Monitor seepage flow for rate R : :
h - emedial action could
BAY-GOOSE DIKE ONLY: columns should reduce the columns potential for erosion. and volume, and for presence comprise grouting, a
Undermining of the dike could lead to of sediment. reverse filter on
Erosion of the foundation (primarily | Till is non-uniform with discontinuous layers / lenses of overall failure of the structure and flooding downstream and rockfill
applies where initial excavation was | sand and gravel, and erodible material (i.e. silt layers) that within the open pit resulting in cessation of Monitor piezometric and buttress, depending on
terminated above bedrock). may not be self-filtering. mining and economic loss. thermistor data for signs of location of the flow and
Increased seepage, evident as increased flow through the configuration of the
localized intensive seepage at the Could lead to the undermining of the dike if foundation and change in foundation. 16

Seepage flows through / between
the jet grout columns, along sand
and gravel zones within the till, and
through potential erodible material.
The foundation tills may be eroded
into the downstream rockfill or
through fractures in the bedrock.

For erosion to occur, the seepage through or between the
jet grout columns would need to connect with a permeable
zone (e.g. zone of sand and gravel) which in turn needs to
be in close proximity to a zone of erodible material that can
be removed and the seepage forces need to be sufficient
to cause the erosion.

If this mechanism arises, it should show itself during initial
dewatering or very shortly thereafter. May result in slower
lake drawdown.

dike toe or beyond.

no action was taken and significant erosion
of the foundation soils on the downstream
side of the dike occurred. Loss of
containment may result.

piezometric pressures.

Monitor dike crest for signs of
sinkholes, settlement or slope
instability.

Monitor inclinometers.

In the extreme, the
dewatered areas may be
deliberately flooded in a
controlled manner, the
cutoff wall repaired, and
then dewatered.
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Failure
Mechanism

Cause

Likelihood Rating

Effect

Consequence Rating

Controls

Monitoring

- - Overall Risk Ratin
Corrective Action 9

Interconnected open fractures in
the bedrock that permit foundation
material or cutoff wall material to be
lost.

(NOT APPLICABLE TO SOUTH CAMP
DIKE OR VAULT DIKE)_

MEDIUM - 3

High hydraulic gradients exist at the base of the cutoff wall
and potentially within the bedrock, especially along deeper
areas of the dike.

Grouting was conducted to reduce the permeability of the
bedrock and contact zone. There is, however, a potential
that bedrock fractures were initially infilled with silt prior
grouting. This silt may erode once a hydraulic gradient is
imposed and thereby form a pathway for either foundation
soil or soil bentonite cutoff wall material to erode.

Large setback of dike from pit crest in some parts
increases the seepage path thereby reducing the hydraulic
gradient imposed.

BAY-GOOSE DIKE

The cement content of the cement soil bentonite and jet
grout reduces potential erodability and was used in the
deepest portions of the dike.

Increased seepage, initially evident
downstream of the dike or within the
pit wall.

HIGH -5
This is a catastrophic failure mode if
increased seepage is not detected in time.

Could lead to the undermining of the dike if
no action was taken and significant erosion
of the foundation soils on the downstream
side of the dike occurred. Loss of
containment may result.

This could lead to flooding within the open
pit of the mine and a cessation of mining.

Monitor seepage flow for rate
and volume, and for presence
of sediment (turbidity).

Monitor piezometric and
thermistor data for signs of
increased flow through the
foundation and change in
piezometric pressures.

Monitor dike crest for signs of
sinkholes, settlement or slope
instability.

Monitor inclinometers.

Grouting of the fractured
bedrock.

Deep bedrock grouting. In
shallower areas, grouting
or freezing. 15

Installation of
downstream filter blanket,
stability berm.

Erosion along instrumentation
installed within the cutoff wall
system.

(NOT APPLICABLE TO SOUTH CAMP
DIKE OR VAULT DIKE)

LOW -1

Preferential flow paths may exist along the edge of vertical
instrumentation conduits (thermistors, inclinometers, grout
casings) due to inadequate sealing.

Preferential seepage path of precipitation and melt water
are potential sources of water which can flow down along
the edge of the conduits. Erosion caused by precipitation
and melt water is very unlikely due to the small volume of
water.

If this mechanism arises, it should show itself during initial
dewatering or very shortly thereafter.

Gradual erosion of the SOIL
BENTONITE material adjacent to the
instrumentation.

LOW -2

This is not a catastrophic failure mode as
the filter material and rockfill embankments
of the dike will remain stable.

Monitor seepage flow for rate
and volume, and for presence
of sediment.

Monitor piezometric and
thermistor data for signs of
increased flow through the
foundation and change in
piezometric pressures.

Monitor dike crest for signs of
sinkholes, settlement or slope
instability.

Replacement of the
instrumentation and
sealing of the annular
space.

High Seepage
rates with no
internal
erosion

Through the Dike Section (including
bedrock contact) :

EAST DIKE DIKE:

Increase in hydraulic conductivity of
the dike’s cutoff wall system
resulting in high seepage flow
through the structure.

BAY-GOOSE DIKE:

Increase in hydraulic conductivity of
the dike’s cutoff wall system (cutoff
wall and jet grout columns)
resulting in high seepage flow
through the structure.

SOUTH CAMP DIKE AND VAULT
DIKE:

Punctured or torn liner which will
likely increase flow through the
structure.

MEDIUM — HIGH- 4

This seepage on its own is not a failure scenario.
Seepage-related failures must include internal erosion (see
above).

Interface between different material exist and could lead to
seepage with preferential paths (bedrock contact and for

Bay-Goose dike: cement soil bentonite over soil bentonite
material and potential gaps between jet grouting columns)

If this mechanism arises it should show itself during initial
dewatering or very shortly thereafter.

Increased seepage water handling.

MEDIUM -3

May require upgrade of the seepage
collection system. May need to suspend
mining activities while reducing seepage.

The downstream rockfill shell is both large
and pervious and has an extremely high
flow through capacity.

EAST DIKE AND BAY-GOOSE DIKE:

The large filter zone combination of core
backfill and coarse filter are filter compatible
and would maintain the structural integrity
of the dike.

Monitor seepage flow for rate
and volume, and for presence
of sediment (turbidity).

Upgrade seepage
collection system and
increase pump capacity.

Investigate and delineate

h o 12
high permeability zone.
Installation of
downstream filter blanket,
stability berm
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Failure o . . Controls . .
. Cause Likelihood Ratin Effect Consequence Ratin — - - Overall Risk Ratin
Mechanism 9 9 9 Monitoring Corrective Action 9
MEDIUM - 3 LOW -1
Seepage on its own is not a failure scenario.
No significant consequences for the dike
EAST DIKE AND BAY-GOOSE DIKE: itself. May require upgrade of the seepage Installation of dewatering
Extensive bedrock grouting within the dike foundation collection system. / depressurization wells to
Through the bedrock: reduces the likelihood for seepage at shallow depths. . remove water before it
. L . . . Monitor seepage flow for rate .
Increased seepage through the pit May result in increased inflows into the pit, and volume. and for presence reaches the pit. 3
Fractures in the bedrock results in If this mechanism arises it should show itself as the pit wall. and the potential cessation of mining with . ' orp
. ; . : R . of sediment (turbidity). .
increased seepage into the pit. advances with depth. resulting financial loss. Deep bedrock grouting. In
shallower areas, grouting
SOUTH CAMP DIKE AND VAULT DIKE: or freezing.
Existing monitoring show that foundation material and
bedrock beneath the structure is frozen throughout the
year.
LOW -2 HIGH -5 Initial stages of failure should
The rockfill embankments have high shear strength. For If failure were to occur it is likely to be be observable as tension
slope failure to be a concern, it requires failure in the through the lakebed soils affecting the cracks in the dike crest.
foundation which would then extend into the dike. rockfill embankments
Walk-over inspection of the
Failure through the rockfill embankments will not Failure which reaches the core may cause dike by a trained inspector.
necessarily compromise the water retaining element of the overall failure of the structure, leading to Stabilizing berms can be
Failure through the dike and/or dike. flooding within the open pit of the mine and Monitoring for bulging of dike 9
; . ) g . placed upstream and/or
foundation. Sloughing of the face a cessation of mining. Potential for loss of toe. downstream of the dike
Sliding failure is considered unlikely given the low life for workers downstream of the dike. ’
Concentrated seepage and horizontal forces generated by water and ice forces relative Large seepage / inflow only if Survey of the dike crest, face, 10
elevated pore pressures may result | to the normal frictional force due to the weight of the dike instability resulted in loss of the Limited access along the dike until repaired. | and toe. .
) . : o h : Installation of
in weakening of the foundation. and the friction angles of foundation materials. cutoff wall system. )
L oo downstream filter blanket,
Slope inclinometer monitoring buttress
Limited available information on soil properties for dike of the cutoff wall.
stability analysis.
Monitor piezometric and
This mechanism should develop during construction or thermistor data for signs of
Slope dewatering, due to increase loads and associated pore increased flow through the
Instability water pressure. foundation and change in

(rotational or
slip or sliding
failure on the
upstream and
downstream
side)

piezometric pressures.

Excessive Vibration

Due to blasting within the pit; or
due to the occurrence of an
extreme earthquake.

LOW -2
The extreme earthquake loading for this site is of low
magnitude.

The East Dike setback of dike from pit crest reduces the
vibration caused by blasting.

The Bay-Goose Dike setback of dike from pit crest reduces
the vibration caused by blasting.

Rockfill structures are designed to resist against wave
created by earthquake.

EAST DIKE AND BAY-GOOSE DIKE:

Dynamic compaction of the core during construction likely
subjected the rockfill shells to accelerations equivalent to
the expected earthquake loading and blasting vibration.

Excessive vibration is unlikely to cause failure through the
rockfill. The vibration may result in increased pore
pressures within the foundation soils, weakening the
foundation. This may cause failure in the rockfill but is
unlikely to extend into the cutoff wall system.

Settlement of the dike could occur in
the event of large vibrations.

Increase in displacement and/or
displacement rate of dike toe
Sloughing of the face.
Large seepage / inflow only if

instability resulted in loss of the
cutoff wall system.

MEDIUM - 4
If failure were to occur it is likely to be
through the lakebed soils affecting the
rockfill shell.

Limited access along the dike until repaired.

Although unlikely, failure which reaches the
core / liner may cause overall failure of the
structure, leading to flooding within the
open pit of the mine and a cessation of
mining. Potential for loss of life for workers
downstream of the dikes.

Survey of the dike crest, face,
and toe.

Dike inspection following larger
than anticipated vibrations and
earthquakes.

Blast vibration monitoring

Monitoring for bulging of dike
toe.

Look for cracks along the dike
crest.

In the event the vibration
produced cracks, monitor
and assess the situation, 8
and develop a

remediation plan.
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i Lo . . Controls . .
Fa||ur¢ Cause Likelihood Rating Effect Consequence Rating — - - Overall Risk Rating
Mechanism Monitoring Corrective Action
EAST DIKE: LOW -2 HIGH-5
BAY-GOOSE DIKE: MEDIUM -3 If the instability impacted the cutoff wall
system of the dike, then failure of the entire N .
Pit wall failure unlikely based on assessments of pit wall structure could result. Vl?lzﬁgessunzatlon of pit
stability and setback. East Dike setback is greater than Draining of lakebed soils EAST DIKE
Bay-Goose Dike setback; therefore, it is viewed that the Cessation /suspension of mining operations betweegl it crest and
likelihood rating would be different for each structure. would have already occurred due to Slope inclinometer monitoring . P 10
L ; : - : dike and/or removal of
Pit wall instability that extends significant pit wall instability or failure. of the cutoff wall. these materials
towards the dike and causes The respect of the setback established from pit crest. Increase in dlsplacemer_lt and/or Survey of the_dlke crest and Cut back slopes of pit wall
instability of the dike displacement rate of dike toe. visual inspection. and soils to unload the
Y East Dike has a large setback from the pit crest, and Large seepage / inflow only if crest
(NOT APPLICABLE TO SOUTH CAMP g;lireefore a low probability that pit instability will affect the |nstab|::|3;c:$fsvl;gﬁcl |r;tlé);s of the Pit wall stability monitoring.
DIKE AND VAULT DIKE) ’ Y ' ) . Adjustment of mine plan,
Visual observation related to if necessar
The Bay-Goose Dike setback from the pit crest is less than cracks along the dike crest. Y BAY-GOOSE DIKE
East Dike, and therefore has a higher probability that pit Develop action plan to
instability will affect the dike. stabilize the instable pit 15
wall area.
LOW-2 MEDIUM HIGH-4
The vibration may result in increased pore pressures within May require upgrade of the seepage Monitor seepage flow for rate
BAY-GOOSE DIKE ONLY: the foundation soils, weakening the foundation. This may collection system. May need to suspend and volume, and for presence | UPgrade seepage
Excessive vibration from cause failure in the rockfill but is unlikely to extend into the mining activities while reducing seepage. of sediment (turbidity). collection system and'ty
- increase pump capacity.
Failure of overblasting or earthquake above cutoff wall system. )
cutoff wall design could potentially damage Increased seepage water handling. The cement content within these portions of | Blast vibration monitoring on Devel ) | 8
the cement soil bentonite and/or jet | Refer to internal erosion as a failure mechanism if cracks the wall should reduce the erodability of the | the dikes. ?Ve gp action p_aln
grout columns resulting in cracks or | lead to internal erosion. wall and therefore protect the integrity of the ;:J(taing;c;npgltﬁgftfw\l/vall
fissures. _d|ke, even though seepage rates would Monitoring inclinometers within | fractured zone.
It is anticipated that the soil bentonite material would Increase. the cutoff wall.
deform such that cracks would not be produced.
LOW-2 LOW-2 Upgrac}e seepage
In the unlikely event of thawing of the foundation material No significant consequences for the dike collection system and
beneath the liner, settlement of the dike’s foundation itself. May require upgrade of the seepage | Monitor seepage flow for rate Increase pump capacity.
SOUTH CAMP DIKE AND VAULT | material will increase tension in liner, and potentially tear collection system. and volume. installation of
i DIKE ONLY: the liner _ nstaflation of
:_:allure of the ) Increased seepage water handling. . . downstream filter blanket, | 4
iner system Settlement of the foundation Monitor thermistor data for buttress
material signs of increased flow through
the foundation. Develop mitigation plan to
decrease seepage
through the structure
LOW-2 LOW-2
Pumping will be suspended allowing | Bond is provided for this eventuality. Design
the downstream area to flood (Note — | of rehabilitation is the same as rehabilitation Environmental monitoring to
Premature Corporate Bankruptcy or Early long term closure plan is for flooding | at closure of project. ansure closure requiremgnts P
Closure Resource Depletion to occur). Before mining operations could resume any

No or limited monitoring of dikes.

water downstream would need to be
pumped out and assessment of
performance would need to be done.

are met.
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Table 13.1 References

Document Centre

Nunavut. December 3. Doc. No. 1216 Ver. 0.
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1 AEM 2012. South Camp Dike Construction Summary Report. March 2012.

2 AEM 2013. Construction Summary Report Vault Dike. July 29, 2013. Ver. 1.

3 AMEC (AMEC Earth and Environmental) 2003. Baseline Hydrology
Study.December 2003 with January 2004 errata sheets.

4 AMEC 2005a. Meadowbank Gold Project Hydrologic Monitoring 2004 Draft Data
Report. February.

5 AMEC 2005b. Meadowbank Gold Project Feasibility Study Report. June.

6 CDA (Canadian Dam Association) 2007. Dam Safety Guidelines.

7 Golder (Golder Associates Ltd.) 2002. Factual Report on Geotechnical Drilling,
Hydrogeological and Geophysical Investigations, Meadowbank Project, Nunavut.
July 12. Doc. No. 116

8 Golder 2003. Summary Report on Spring 2003 Field Geotechnical Studies,
Meadowbank Project, Nunavut. September 8.
Doc. No. 208

9 Golder 2007a. Final Report Detailed Design of Dewatering Dikes Meadowbank
Gold Project. Final Report. March 13. Doc. No. 342 Ver. 0.

10 Golder 2007b. Report Addendum Detailed Design of Dewatering Dikes
Meadowbank Gold Project. July 12. Doc. No. 492 Ver. 0.

11 Golder 2008a. 2007 Till Core Material Investigation and Laboratory Testing,
Meadowbank Gold Project. Technical Memo. January 25. Doc. No. 538 Ver. 0.

12 Golder 2008b. East Dike Design Meadowbank Gold Project. Report. October 31
Doc. No. 572 Ver. 0.

13 Golder 2009a. Bay-Goose Dike and South Camp Dike Designs. Meadowbank
Gold Project, Nunavut. February 2. Doc. No. 802 Ver. 0.

14 Golder 2009b. Meadowbank East Dike Grouting Response Plan - Completed
Works. July 14. Doc. No. 916 Ver. 0.

15 Golder 2009c. 2009 Annual Geotechnical Inspection - Meadowbank Gold
Project. November 30. Doc. No. 969 Ver. 0.

16 Golder 2009d. East Dike Additional Details for Work Carried Out Between
Stations 60+452 and 60+500. Meadowbank Gold Project. November, 2009. Doc.
No. 961 Ver. 0.

17 Golder 2009e. East Dike Construction As-Built Report Meadowbank Gold
Project, Nunavut. December 15. Doc. No. 900 Ver. O Rev. 1.

18 Golder 2009f. West Channel Dike Construction As-Built Report Meadowbank
Gold Project, Nunavut. December 16. Doc. No. 980 Ver. 0.

19 Golder 2010a. East Dike Sinkhole Investigation Program, October-November
2009, Meadowbank Gold Project. March 5 2010. Doc. No. 986 Ver. 0.

20 Golder 2010. Draft of South Camp Construction As-built report. No. 1037 Ver. B.
Meadowbank Gold Project. 22 April 2010

21 Golder 2010b. East Dike CPT Investigation - Meadowbank Gold Project,
Nunavut. July 22. Doc. No. 953 Ver. 0.

22 Golder 2010c. 2010 Annual Geotechnical Inspection. Meadowbank Gold Project,
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23 Golder 2011a. Draft of 2011 Annual Geotechnical Inspection. Meadowbank Gold
Project, Nunavut. November 21 2011. Doc. No. 1305 Ver. B.

24 Golder 2013. Bay Goose Dike Construction As-Built Report Meadowbank Gold
Project. Meadowbank Gold Project, Nunavut. April 2013. Doc. No. 1328 Ver. 0.

25 ICOLD (International Congress of Large Dams) 1998. Dam Failures and
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26 MAC (Mining Association of Canada) 2005. Developing an Operation,
Maintenance and Surveillance Manual for Tailings and Water Management
Facilities.

27 MMC (Meadowbank Mining Corporation) 2008. Emergency Response Plan.
October. Rev. 1

28 SNC 2013a. Detailed Engineering of Vault Dike. Meadowbank Gold Project,
Nunavut. January 14. Doc. No. 610548-2020-4GER-0001 Ver. 0.

29 SNC 2013b. Construction of Vault Dike — Technical Specifications. Meadowbank

Gold Project, Nunavut. February 1. Doc. No. 610548-2020-4GEF-0001 Ver. 0.
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LN
DETAILED FIELD INSPECTION FORM A
DEWATERING / DIKE INSPECTION REPORT AGNICO EAGLE
MEADOWBANK GOLD PROJECT MEADGWEARK

All parts of this inspection form should be completed. Adwverse conditions should be described and location stated Additional
infortmation and relevant photographs should be attached.

Inspecting Offfcer: Report Mo BG-IR- spection Date:
DAMDIEE INFORMATION:
Dram D Dike E Crest Elevation: Third Fortage Lake
Goose Pit
A) CREST /BERM /ROAD SURFACE
NO TES
cracking O O
setflem ent O a
eroson O O
other movem ent |:| |:|
B) DOWNSTREAM SLOPE AND TOE ARFA
jule] TES
etod on O O
setflement O a
Bulging O O
dloughing O O
slope protection O a
Beepage O none O tocationd:
rate: L damp L] trickle L steady __ (Lis
clarity: [ ctear O muddy Blowing down
sample taken: O s O fo
location 2:
tate LI damp L trickle LI steady __ (Lid)
clarity O ctear O muddy
sample taken O ves LI ne
tarpe:

Band boils O none O tocations




DETATLED FIELD INSPECTION FORM A

DEWATERING / DIKE INSPECTION REPORT
MEADOWERANK GOLD PROJECT
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LN

AGNICO EAGLE

MEADOWBAMK

) UPSTREAMSLOPE

erosion

geoth etmbrane
setflement
bulging
sloughing

slope pr ctection
snkholes
tailings surface

OoOoooooo

O3

=
=

2
P

OOoooooa

wave induced
location(g):

degree

[0 suface runcff

D minor

D moderate D sEvere

DAM / DIKE INSTRUMENTATION: (plot any newly mistalled testrum entaion on relevant plans and cross-sections)

|:| Inelinometers

[ piezometers

[ Thermistors

D Survey Prisms

[ Thermistors (m amal)

ooooo

Operational

ooooo

Damazed

hleaswement Taken
| Bi-monthly
[ Dty 3hes interval
[ Daily 3hrsinterval
DBi-monihly
[ Dty and weekly




DETATLED FIELD INSPECTION FORM A
DEWATERING / DIKE INSPECTION REPORT
MEADOWERANK GOLD PROJECT

COMMENTS AND RECOMMENDATIONS:

OMS Manual — Dewatering Dikes
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LN

AGNICO EAGLE

MEADOWBAMK

[ &ction Required: O fone B further monitoring [0 immediate remediation
[ Plan or Sketch Attached

X Photographs (number) See Append

Review Officer: Fevew Agency Drate Eeviewed:

REVIEW COMMENTS: E none

(DDAMMYE)
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DAILY REPORT

DIKE AND GEOTECHNICAL ENGINEERING Ny —— W
AGNICO-EAGLE MINES MEADOWBANK PROJECT 1.;\-1:. 8
puc e
Weather : Sunny [] Overcast [] Rain [0 Snow[J] Wind[J Comments:
Health and Safety: Concemn / Incident vy O N[O
Comments:
Dewatering Dikes
BayGoose Dike Field Visit YO NO Comment / Observation:
Instrumentation Piezometers (Auto.) O |rhotos y O nO T
O
Thermistors (Auto.) O
Thermistors (4) (Manual) (] i
Inlinometer O werk Activity v [ nO Description:
Seepage |
USB key (DLY) O
East Dike Field Visit Yy N[ Comment / Observation:
Instrumentation Piezometers (Auto.) O |Photos vy w0
Thermistors (Auto.) [m]
Thermistors (Manual) O [work activity v L] nO Description:
Inclinometer [m]
Survaey Prisms [} ]
South Camp Dike Field Visit YL N[ Comment /| Observation:
Instrumentation Themistor (Manual) [ |Photos y O NO i
Work Activity Y [] N Description:
Vault Dike Field visit Y [] N[O Comment / Observation:
Instrumentation Thermistors (Manual) 1 [Photos yO nO I
Vault Lake : Flowmeter [ [werk Activity y [ N Description:
Instrumentation Piezo. Vpond 11 (Manual) []
Tailings Facilities System
Stormwater Dike Fleld Visit Y N Comment / Observation:
Photos vy nO
Work Activity ¥ [ nO Description: l
Saddle Dam 1 Field Visit Y [] N Comment / Observation:

Photos y nO

Instrumentation Thermistors (Manual) [

Work Activity Y L N0 Description:
Saddle Dam 2 Field Visit ¥ [ N Comment / Observation:
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Appendix B

Dike Failure Scenario Appendices from the ERP
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Dike Failure Scenarios

1. Dewatering Dikes
Central Dike (removed)

Saddle Dams (removed)

P WD

Storm water Dike (removed)
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Appendix 1

Dewatering Dikes
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Dewatering Dike System

The Dewatering Dike System includes the East Dike, Bay Goose Dike, South Camp Dike and Vault
Dike as shown on the general mine site plan provided at the beginning of this document. The dike
construction for East Dike and Bay Goose Dike involved the dumping of rockfill into water to create
the shells of the dikes, excavation through rockfill and lakebed soils to bedrock, placement of granular
filter and core materials, dynamic compaction, construction of the cut off wall using slurry supported
trench techniques and grouting of the bedrock and contact between the cut off wall and bedrock using
cementitious grout. South Camp Dike and Vault Dike both include a bituminuous liner and a key
trench cut-off to make the structure impermeable. East Dike and Bay Goose Dike have crest widths
in excess of 50 m and are not used by haul trucks during normal mine operation. South Camp Dike
and Vault Dike have crest widths in excess of 25 m and may be used as haul roads during normal
mine operation.

East Dike and Bay Goose Dike are considered high consequence structures, based on Canadian
Dam Association (CDA, 2007) Dam Safety Guidelines. South Camp Dike is considered to be a
significant consequence structure, based on Canadian Dam Association (CDA, 2007) Dam Safety
Guidelines. Vault Dike is considered to be a low consequence structure, based on Canadian Dam
Association (CDA, 2007) Dam Safety Guidelines. The dikes are relatively low, wide structures that
exceed the minimum design criteria factors-of-safety (FoS) for stability for pre-drawdown conditions,
operation conditions with maximum head difference across the dikes, pseudo-static earthquake
conditions, and post closure conditions. Consequently, the probability of dike failure is considered to
be low provided that the dikes are constructed according to the design. Mitigation against failure of
the dikes includes a quality control and quality assurance program during construction, and an
ongoing program of dike surveillance and monitoring during operations, as specified in the design.

For information on the consequences and monitoring/action for the various embankment failure
modes possible at the Dewatering Dikes see Table 1.1 below.

East Dike

The East Dike was constructed in 2008, with foundation grouting continuing into early 2009. The
East Dike has a crest length of 800 m, including abutments, and was constructed in water with a
maximum water depth to bedrock at the cut off of 7.2 m. The crest of the East Dike is at elevation
137.1 m and the average lake level along the dike is 133.1 m. The main components of the East Dike
include a rockfill shell, a granular core with downstream filter zone, a soil-bentonite cut-off wall
through the densified granular core zone to the underlying foundations, and a grout curtain from the
base of the cut-off wall into the underlying bedrock.

During operations, the East Dike separates the eastern portion of Second Portage Lake from the
Portage Pit and the Tailings Storage Facility behind the Central Dike. Following closure, the East
Dike will remain as a permanent structure that will separate Third Portage Lake (El. 134.1 m) from
Second Portage Lake (El. 133.1 m) and maintain the existing water elevation difference of 1 metre.

The East Dike is approximately 800 m in length through an average water depth of approximately 2.3
metres, and a maximum water depth to bedrock of about 7.2 m. Crest width is approximately 55
metres. Minimum setback from the Portage Pit (distance between dike toe and pit crest) is greater
than 170 metres.
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Bay Goose Dike

The Bay Goose Dike together with the South Camp Dike isolates the Bay-Goose Pit from Third
Portage Lake. The Bay Goose Dike acts as a permanent structure to allow mining of the Goose Pit
and the southern portion of Portage Pit. The main components of the Bay Goose Dike include a
rockfill shell, a granular core with downstream filter zone, a soil-bentonite and cement-soil-bentonite
cut-off wall through the densified granular core zone to the underlying foundations, a jet grouted wall
between the base of the cut-off wall and bedrock where the cutoff wall was not constructed on
bedrock, and a grout curtain from the base of the cut-off wall or jet grouted wall into the underlying
bedrock.

The Bay Goose Dike is approximately 2,200 m in length, and was constructed in water depths less
than 9 metres at the cut off. Crest width varies between approximately 85 and 100 m. Minimum
design setback from the Portage and Goose Pit is 70 metres.

South Camp Dike

The South Camp Dike covers a narrow channel within Third Portage Lake and in conjunction with the
Bay Goose Dike isolates the Bay Goose Pit from Third Portage Lake.

The South Camp Dike is located south of the plant site area and is used to connect the mainland to
South Camp Island. It covers a narrow channel, approximately 60 m in width, where water depths
were between 0.5 and 1 m.

The South Camp Dike was primarily constructed between April and June of 2009, prior to ice
breakup. During the winter of 2009-2010 additional thermal capping material and rockfill for the haul
road was added to the dike. The South Camp Dike has a broad rockfill shell with a bituminous
geomembrane liner installed on the upstream side of the shell. The liner was founded on native
frozen (permafrost) till material, in a trench approximately 3 to 5 m below the lakebed surface.
Compacted granular material mixed with bentonite was placed above the toe of the liner. The haul
road is located on the downstream side of the dike. The South Camp Dike is approximately 85 m in
length through water depths between 0.5 and 1m. Crest width is approximately 25 metres.

Vault Dike

The construction of the Vault Dike at Meadowbank was conducted from February 2013 to March
2013. Vault Dike is located across a shallow creek which connects Wally Lake and Vault Lake, at the
Vault Pit area approximately 8 km north of the main Meadowbank site. Vault Dike is essential to
allow the dewatering of Vault Lake and to isolate Vault Pit from Wally Lake during mining activities.

Vault Dike is designed and constructed as a zoned rockfill dam with filter zones, an impervious
upstream liner consisting of a bituminous membrane, and an upstream key trench made of aggregate
mixed with bentonite. The filter zones minimize seepage and internal erosion and facilitate seepage
collection. Vault Dike includes a key trench at the base of the upstream side filled with a 0-25 mm fill
amended with bentonite surrounding the liner. Coarse and fine filter material was placed on the
upstream slope as geomembrane bedding. The bulk part of the dike consists of coarse rockfill
material. The embankment crest is at El. 142.4 m and the upstream toe is at approximately El. 139.4
m. The downstream toe is at approximately El. 139.6 m and the bottom of the key trench ranges from
El. 135.6m to El. 142.3m, with an average height of El. 137.0m. The upstream and downstream fill
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slopes of the dam are 1.5H: 1V. The Vault Dike is approximately 275 m in length through a maximum
water depth of 1 m. The crest width is approximately 25 metres.
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Table 1.1: Meadowbank Dewatering Dikes Summary of Consequences and Proposed Monitoring/Action
for Rare Events Based on Water Retaining Embankment Failure Modes Identified in ICOLD Study (1995)

Failure Scenario Consequence Monitoring/Action
Mode
Water spilling over the crest. Lake Ie_vels shc_JuId be part of
L2 .___|safety information provided to
The crest is wide and comprises| .
) S mine management.
coarse rockfill. Significant
(1) Lake level rise because of dam_age to the dike is not Outflow channels should be
; : credible, based on performance |. .
restricted outflow from Third ; inspected weekly during thaw,
of other rockfill structures :
Portage, Second Portage Lake . . open water season, and during
. subjected to overtopping or flow |.
or Wally Lake (excessive S ice break-up.
) . ; through events. Mining
inflow is a far less likely . )
; operations might need to be S
scenario). . If overtopping is likely, a
suspended, but there will be )
. - . __[temporary spillway could be
considerable warning time given
. constructed and armoured to
the design freeboard and the .
S control and localize flow at
storage volume within the lakes. . -
shallow dike sections.
Overtopping |(2) Dam crest settles more
than 2m over a distance of
(say) 50m or so. This scenario The situation envisaged in this
requires extensive loss of scenario should develop slowly
support in the foundation since with crest settlement evident at
the rockfill of the dikes is least several weeks before a
essentially not settlement run-away event develops.
prone itself. For foundation Same as (1) Easily observed cracks should
settlement of this magnitude to ' be evident. Monitoring of crest
occur, a piping event must settlement is appropriate, and is
develop and which in itself included in the design. Rockfill
might be a failure mode. Or, and till available from the mining
there would have to be an operation can be placed to raise
unexpected layer of the dike crest.
compressible soil in the
foundation.
Monitor seepage from
(1) Dike Section: Cut off wall, downstream face for rate of
cut off key trench or The cut off wall will develop a |seepage, and for presence of
bituminuous liner is defective, [progressively increasing void  |sediment in seepage. Will
allowing high water flow acrossjratio, thereby increasing the ratelbecome evident as localized
the wall. This defect occurs at |of water flow through the dike. |intensive seepage at dike toe
a deep water location where  [This is not a catastrophic failure jand can be repaired. May also
the core backfill and filters are [mode as the rockfill shoulders ofjsee settlement in the cut off
segregated and permeable;  [the dike will be stable, and at its jwall. Will be most likely in deep
Internal o . ) X
Erosion the combination allows erosion |worst, would lead to temporary |water sections. Gradients

of the cut off wall and
increasing seepage.

suspension of mining.

across the cut off wall in shallow
water are not high enough to
cause piping.

(2) Dike Section: Cut off wall
loses bentonite because of
improper construction.

Same consequences as erosion
because of defect, as above.

Bentonite makes up 2% of the
cut off wall fill. Loss of this
material will increase the
permeability of the cut off wall
and increase the rate of

seepage.
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Failure
Mode

Scenario

Consequence

Monitoring/Action

(3) Foundation: Till is possibly
non-uniform with more
transmissive zones and not
self-filtering. It is possible that
one of these zones may align
with defective construction of
the core backfill and defective
construction of the cut off wall
allowing high flows. Seepage
along the transmissive zone
beneath the downstream
rockfill section could erode the
foundation tills at the
downstream toe or flow into
the downstream rockfill
because of the lack of filtering.

Limited seepage at the toe or
into the rockfill would accelerate
into a large inflow, and could
lead to the undermining of the
dike if no action was taken.
This is a credible catastrophic
failure mode if increased
seepage is not detected in time.

No particular instrumentation is
needed as this failure mode will
show itself as localized and
increasing seepage. It could be
detected by walk-over
inspection by an experienced
engineer or technician.
Remedial action could comprise
a reverse filter and rockfill
buttress depending on location
of the flow and configuration of
the foundation, freezing, or
grouting if identified in time.
Quality control of cut off is
important, and most important
for deep water sections. In the
worst case, the pit may be
deliberately flooded in a
controlled manner, the cut off
repaired, and the pit dewatered.

Seepage
within
Embankment

Seepage on its own is not a
credible failure scenario. The
downstream rockfill shell has
extremely high flow through
capacity. The rockfill zone is
both large and pervious, so
that seepage will daylight on
the downstream face and lead
to instability. Any seepage
related failures must include
internal erosion, see above.

No credible consequences.
May require upgrade of the
seepage collection system.
May need to suspend mining
activities while reducing
seepage.

Seepage monitoring program.

Seepage
within
Foundation

Defective construction of cut
off leading to transfer of
unexpectedly high fraction of
the reservoir head into the
downstream part of the dike
foundation, or leading to a
piping event as above.

This failure mechanism has
caused embankment failures
elsewhere because of
straightforward pore pressure
induced instability. However, it
is unclear that it could cause
failure of the Dewatering Dikes
because of their large width
compared to the retained water
head. The most likely
consequence is downstream toe
slumping requiring a localized
stabilizing berm before the crest

If this mechanism arises it
should show itself during initial
dewatering or very shortly
thereafter.

roadway could be reinstated.
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Fﬁggree Scenario Consequence Monitoring/Action

Internal  [There are no water off take

Conduit  |works or other structures Not applicable. Not applicable.

Rupture  |extending through the dikes.
(1) Nprmal Operation: Thg This mechanism should develop
rockfill shoulders of the dikes during construction or
are wide and have high shear dewagt]erin due to increase in
strength, making it a A foundation failure would load and za%]s,sociated ore water
conservative design. Slope |cause a rotational slip or sliding ressure increase IrFl)itiaI stages
failure requires failure in the  [failure until equilibrium was gf failure should bé observab?e
foundation and which would  reached. This mechanism s tension cracks in the dike
then extend into the overlying |would limit access along the crest. Walk-over inspection of
dike. Sliding failure is dike until repaired. Failure . NSpe

. . : - the dikes by a trained inspector
considered unlikely given the [through the rockfill shoulders is an aporopriate monitorin
low horizontal forces will not necessarily compromise strate PP SFL)Jrve of crest fgce
generated by water and ice the water retaining function of and togeyis also g 0 riafe '
forces relative to the normal  |the dikes. Failures which reach Stabilizin bermsganpbe I.aced
frictional force due to the the core may cause failure. inside th gd'k h E
weight of the dikes and the Inside the dikes or throug
Slope friction angles of foundation wr?te:dalong the upstream
|nStab|I|ty materials shoulaer.

(2) Earthquake Induced:
Occurrence of an extreme
earthquake, much in excess of
the current understanding of
seismicity of the area.

The extreme earthquake
loading for this site is a low
magnitude. Settlement of the
dikes could occur in the event of
a large earthquake. Dynamic
compaction of the core during
construction may have
subjected the rockfill shells to
accelerations equivalent to the
expected earthquake loading.
This would not be a failure
situation. The crest is also
erosion resistant for any
earthquake induced wave action

in the impounded water.

Dike inspection following
earthquakes felt on site.
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Failure
Mode

Scenario

Consequence

Monitoring/Action

Failure of Cut

Differential horizontal
movement of dikes due to
water or ice loading, or pit wall
failure. Creates a breach in
the cut off wall, cut off key
trench or bituminuous liner.

No enhanced monitoring. Prism

off Wall or  |ice and water forces are not It_)argehlanFc))_vvs thrlcc)iuﬂgh :jhe e foient If
Bituminuous |credible due to the ratio of reach. Pitwould flood monitoring program sufficient.
Li Due to lfrictional forces generated b requiring suspension of mining [the pit floods, then repairs to cut
iner Due 1o the weiaht of thgdike versusy activities. Potential for loss of |off or bituminuous liner would
I\f/lg]veg'im ico Ioadgs and water pressure life for workers inside dikes. be done prior to dewatering.
of the Dikes :
Pit wall failure involving the
dike unlikely based on
assessments of pit wall
stability and setback distance
between the pit and the dikes.
Unexpected foundation soils No e_nhgnced mcl)nltonng Id
consolidate during dike required, as sett emgnt wou
construction. A significant 2 m of core settlement would be |be apparent from prism
Lantity of cia thgt was not required to allow water flow monitoring data and visual
?eco n?/zed du>rlin foundation through the rockfill and over the |inspection. Excessive
Unexpected 9 9 settled core. This flow would |settlements may be remediated

Settlements

excavation would be required
to generate settlement
required for a water release
event. Settlement of the core
will be limited by dynamic
compaction.

not cause failure of the rockfill
shells. It would also be readily
repaired by placing more end-
dumped till into the settled zone.

by excavating rockfill above the
core and placing more till. Soll
conditions will be observed
during construction, and design
revised to accommodate actual
conditions.
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1.1 Failure Scenario during Operations

The ‘worst-case’ scenario for failure of the dewatering dikes during operations would involve a
movement of the dikes that compromises the integrity of the cut off wall, cut off key trench or
bituminous liner. However, the rockfill has a very high flow-through capacity and a high strength and
will not move unless the foundation is involved. The water will flow through the upstream rockfill first,
then through the core and cut off wall, cut off key trench or bituminous liner, and finally through the
downstream rockfill berm. Flow through cracks opening in the foundation may erode the foundation
soils and the core. The upstream rockfill will choke the flow to some degree, and flow will decrease
once the downstream toe of the dike is inundated and the head difference across the dike begins to
reduce.

Although this describes a ‘worst-case’ scenario, a catastrophic failure of the pit dewatering dike
system is not considered a credible failure mode. Elements of the dike design, including the width of
the dike section, and the inclusion of filters, in addition to the cut off wall, cut off key trench and
bituminous liner make catastrophic failure of the dike highly unlikely. However, for the purposes of
this document, the effects of such a failure are described below.

Potential Effect

In the case of East Dike, the worst-case scenario would be associated with the short portion of the
dike through the deepest water along the alignment at the centre of the dike. In this area the water
depth is as much as 7 m to bedrock at the cut off wall within the dike. This inflow could potentially
result in loss of workers caught in flowing water. Breach of the East Dike would be unlikely to trap
workers in the pit when access ramps are on the west side, opposite the inflows. Breach of the East
Dike would result in cessation of mining, either temporarily or permanently.

Upon completion of the East Dike and dewatering of the northwest arm of Second Portage Lake,
there was approximately 17 million m®> (Mm?®) of water remaining in Second Portage Lake. If the
segment of dike at the deepest portion were suddenly removed, flow from Second Portage Lake into
the pit would continue until the elevation of the lake drops by several metres, at which time the
current lake bottom would be exposed and would act as a barrier to flow towards the pit. This
scenario is the worst in the final year of pit operation when pit volume is the largest. The volume of
water associated with this drawdown would be on the order of about 10 Mm®. Some erosion of the till
between the pit crest and dike toe would be expected, so the depth of water loss from the lake may
be larger, but this would take some time to fully develop.

Inflow to the pit could expose large amounts of shoreline and shoal habitat around the lake. Water
flowing into the pit could entrain suspended solids and dissolved constituents from the dike material
and pit walls. If necessary, the water could be retained within the pit and diked area and would be
amenable to treatment (e.g., particle settling, in-situ amendment) before discharge, should it be
required.

The ecological effects of the exposure of shoreline and shoal habitat on fish and fish habitat would be
to temporarily eliminate spawning areas and result in reduced water quality from exposure of
sediment to wave and wind induced erosion. The effect of this would last approximately one year as
inflow from Third Portage Lake to Second Portage Lake averages 10 Mm?® annually (AMEC, 2003).
Presuming that the dike breach is repaired, water levels in Second Portage Lake would rise over the
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spring and summer to return to pre-breach elevations and would re-fill the lake in the event of a
‘worst-case’ scenario.

In the case of Bay Goose Dike, the worst-case scenario dike breach that could allow the greatest
amount of water inflow would be associated with the southeast segment of the dike through the
deepest water along the alignment. In this area, water depth is as much as 20 m deep at the cut off,
and the pit could be as deep as 130 m. This inflow could potentially result in loss of workers caught
in flowing water. Breach of the Bay Goose Dike would be unlikely to trap workers in the pit when
access ramps are on the northwest side, opposite the inflows. Breach of the Bay Goose Dike would
result in cessation of mining of the Goose Pit, either temporarily or permanently.

In the unlikely event that such a failure of the Bay Goose Dike were to occur, the rate and volume of
water entering the downstream pit would depend on the magnitude of the breach and the length of
time to repair the breach. Third Portage Lake has an estimated volume of 446 Mm® (Golder, 2006).
The final volume of Portage Pit (30.0 Mm3) is roughly 6.7% of the volume of the lake, while Goose Pit
(14.8 Mm°) is approximately 3.3% of the volume. In the case of a catastrophic breach of the Bay
Goose Dike, the estimated Third Portage Lake water level drawdown would be approximately 1.0 m
and 0.5 m, respectively assuming that the failure occurs when the pits are completely excavated and
a complete filling of the pits. These estimated worst-case scenario changes in water level are
comparable to the mean average annual difference between high and low water (0.3 m) on Third
Portage Lake.

There would be a small impact to fish and fish habitat in Third Portage Lake in the event of a 0.5 m to
1.0 m drop in water level. Areas used for spawning may be slightly nearer to the ice cover and a
small amount of habitat might be vulnerable to freezing. Water quality within the pit would be
temporarily impaired from an increase in suspended and dissolved solids, although water quality
would return to near background during the first winter as sediment would settle under the ice cover.

In the case of South Camp dike, the worst-case scenario dike breach that could allow the greatest
amount of water inflow would be associated with the centre segment of the dike through the deepest
water along the alignment. In this area, the water depth is only a maximum of 1 m. This inflow could
put the workers at risk at the site on a temporary basis and a potential loss of life between 0 and 10
due to workers caught in flowing water. Breach of South Camp Dike could eventually result in
cessation of mining, either temporarily or permanently.

If the segment of dike at the deepest portion were suddenly removed, flow from Third Portage Lake
into the pit would continue until the elevation of the lake drew down slightly as South Camp Dike
retains a maximum depth of 1 m of water. The impact of a potential failure would likely be limited.

Inflow to the pit could expose a limited amount of shoreline and shoal habitat around the lake. Water
flowing into the pit could entrain suspended solids and dissolved constituents from the dike material
and pit walls. If necessary, the water could be retained within the pit and diked area and would be
amenable to treatment (e.g., particle settling, in-situ amendment) before discharge, should it be
required.

The ecological effects of the dike failure will probably have no significant fish or wildlife habitat,
affected or deteriorated. Presuming that the dike breach is repaired, water levels in Third Portage
Lake would rise over the spring and summer to return to pre-breach elevations and would re-fill the
lake in the event of a ‘worst-case’ scenario.




Emergency Response Plan
Version 3; September 2013

In the case of Vault dike, the worst-case scenario dike breach that could allow the greatest amount of
water inflow would be associated with the centre segment of the dike through the deepest water
along the alignment. In this area, the water depth is only a maximum of 1 m. This inflow could put the
workers at risk at the site on a temporary basis and a potential loss of life between 0 and 10 due to
workers caught in flowing water. Breach of the Vault Dike could eventually result in cessation of
mining, either temporarily or permanently.

If the segment of dike at the deepest portion were suddenly removed, flow from Wally Lake into the
pit would continue until the elevation of the lake drew down slightly as Vault Dike retains a maximum
depth of 1 m of water. The impact of a potential failure would be limited.

Inflow to the pit could expose a limited amount of shoreline and shoal habitat around the lake. Water
flowing into the pit could entrain suspended solids and dissolved constituents from the dike material
and pit walls. If necessary, the water could be retained within the pit and diked area and would be
amenable to treatment (e.g., particle settling, in-situ amendment) before discharge, should it be
required.

The ecological effects of the dike failure will probably have no significant fish or wildlife habitat,
affected or deteriorated. Presuming that the dike breach is repaired, water levels in Wally Lake would
rise over the spring and summer to return to pre-breach elevations and would re-fill the lake in the
event of a ‘worst-case’ scenario.

Mitigation, Management, and Monitoring

A major cut off breach scenario due to pit wall movement, while possible, has a low probability of
occurrence in East Dike or Bay Goose Dike. If foundation movement was sufficient to compromise
the cut off wall, then the core backfill would act as a semi-permeable element and limit flow. Water
would first need to flow through the rockfill shell, the core backfill, the damaged cut off wall, and then
through more of the core, filters, and the downstream rockfill. Provided that the downstream filter
elements against the rockfill shell are properly constructed, then migration of the core and cut off wall
into the rockfill will not occur. Some additional seepage may occur due to failure of the cut off wall,
however this would be noted during regular monitoring. Mitigation could be by jet grouting, freezing,
or installation of sheet piling through the cut off wall.

The use of appropriately graded filters in the design of dikes and dams is standard engineering
practice, and is the key to preventing internal erosion. The dike design includes the use of a two
zone filter on the upstream face of the pit side rockfill. During the construction of the dikes a quality
control and quality assurance program was undertaken.

Routine visual inspection of the dikes is to be conducted on a regular basis to document any changes
in the dikes.

During the operation of the dikes, a series of monitoring instrumentation will be installed, including:
e Thermistors to monitor the thermal regime in the dike and foundations;
e Slope inclinometers and prisms to monitor deformations within the dikes; and

e Piezometers to measure pressure and to infer flow through the dikes.
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Piezometers downstream of the cut off wall would be monitored for pressure changes as the pits are
deepened. Increasing pressure would indicate that less head loss is occurring across the seepage
cut off, which might indicate that a crack has formed, permeability is increasing, or the pit is
experiencing inflows from some other potential flow pathway. The instrumentation will be monitored
to identify any potentially problematic areas relating to dike instability. Mitigation measures for
seepage and piping could include:

e Additional pressure grouting of bedrock materials;

e De-pressurization wells;

e Construction of a slurry cut off wall within the core just upstream of the suspected seepage
area;

e Jet grouting of the core and foundation in the suspected seepage or crack area;
e Construction of a cutter soil mixing (CSM) wall in the suspected crack area;

e Freezing;

¢ Installation of toe drains; and

e Construction of interceptor ditches within the down-stream overburden materials.

e Allow pit to flood, install new cut off or bituminous liner under no-flow conditions, then dewater
and resume mining.

Specific monitoring and mitigation strategies have been be developed as part of an Operations Plan
(OMS Manual) for the dewatering dikes.
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1.2 Failure Scenario during Closure

At end of mine life, once the water quality of the pit lake has been determined to be suitable for
release, a portion of the south end of the Bay-Goose Dike will be removed resulting in a hydraulic
connection between the Goose/Portage Pit Lake and Third Portage Lake. The East Dike will be the
only dike that will remain in service. The elevation of the pit lake will be equal to Third Portage Lake.
The elevation difference between the pit lake and Second Portage Lake will be approximately 1 m.
Consequently, there will be a low hydraulic gradient from the pit lake towards Second Portage Lake.
During the closure and post-closure period, the natural central and east channel outlets that connect
Third Portage to Second Portage Lake will continue to carry the entire flow between the two lakes.

Potential Effect

A breach of the East Dike would create an additional outlet and cause water to leave the
Portage/Goose pit area and spill into Second Portage Lake at a greater rate, partly at the expense of
flow from the central and east channel outlets. This would cause a rise in water level in Second
Portage Lake and a reduction in level in Third Portage Lake. The additional water would flow through
the channel connecting Second Portage Lake to Tehek Lake until the water elevations in Second and
Third Portage lakes equilibrated.

In the event of such a scenario, water would flow from Third Portage Lake, northward through the pit
lake area, and then east through a potential East Dike breach and into Second Portage Lake. There
is a naturally large outlet capacity via the connecting channel from Second Portage to Tehek Lake.
Water residence time in Second Portage Lake during and after mine development is less than one
year. Thus, in the event of an East Dike breach, any additional water added to Second Portage Lake
would leave the system relatively quickly. Given the flow-through nature of the lake there would be
little net change in Second Portage Lake volume or lake elevation as water would easily be absorbed
into the much larger Tehek Lake.

Drawdown of Third Portage Lake would be limited, given the large size of the lake (33 km?) and the
constriction points within the system that would slow drawdown. Specifically, the magnitude of
drawdown in the event of a breach would depend on the magnitude and depth of the breach, time of
year (winter ice cover would prevent loss of water), response time, flow rate (i.e., the loss of water
depends on the location of the breach and friction through the system), and the outlet capacity of
Second Portage Lake. For example, total annual average discharge from Third Portage to Second
Portage Lake is approximately 10 Mm?® with a mean annual difference in water level between spring
and fall of 0.3 m. Given the large size of Third Portage Lake, a breach resulting in the loss of 10 Mm?®
of water, which is equivalent to an entire open water season of runoff through all discharge channels
would result in a drawdown of only about 0.3 m. Maximum drawdown would be one metre.

Reductions in water level would therefore be small and have only minor impacts to fish habitat in
Third Portage Lake. Adverse impacts to water quality would not be expected given that water quality
within Goose/Portage pits is expected to be very high.
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Mitigation, Management and Monitoring

Internal erosion of the cut off wall could result in an increase of the rate of water flow through the East
Dike. However, this is extremely unlikely due to the low hydraulic gradient across the East Dike (~ 1
m of head difference) and the filter effect of the core backfill. Such a scenario is more likely to occur
during the operational phase of the East Dike when the hydraulic gradient across the dike section is
much higher, though in the opposite direction. If such a scenario were to occur, it would not be
considered a catastrophic failure mode due to the stability of the rockfill shoulders comprising the
outside structural elements of the dike.

A breach in the East Dike during closure could be managed by the placement of material to reduce
the flow of water and reduce potential erosion of the till core. The hydraulic gradient across the dike
at closure is low. The dike could be repaired and hydrologic conditions restored without any danger
to the overall stability of the dike, provided annual monitoring is carried out following closure.






