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o Increase or decrease in measurements (over two or more readings) that cannot be 

explained by seasonal temperature variations or instrument malfunction. 

 Piezometers: 

o Sudden increase or decrease in measurements (over two or more readings) that cannot 

be explained by normal variation of the piezometric level or instrument malfunction. 

 Survey Monuments and prisms : 

o Accelerating displacement rate of the survey monuments  

(x, y, z directions) (over two or more readings); 

 

If anomalous readings are observed, the following actions should be taken: 

1. Inspect the embankment where possible and appropriate; 

2. Check data, reductions and calculations for accuracy and correctness; 

3. Re-read to verify the reading; 

4. Check readout equipment to verify that it is functioning correctly; 

5. Verify calibration; 

6. If instrument has stopped functioning, notify the Engineering Superintendent and Geotechnical 

Coordinator immediately.  If considered applicable, a replacement instrument should be installed; 

7. If the anomalous reading is confirmed, a detailed review of the effects of the reading should be 

carried out based on the specific inspection and design or remedial actions should be 

implemented if determined necessary by the Engineering Superintendent and Geotechnical 

Coordinator; and 

8. Increase monitoring frequency to assess progression of anomaly. 

6.2.3 Seepage Monitoring 

The seepage monitoring performed for the TSF comprises of visual inspections of the perimeter water 

control structures, the quantity tracking of water pumped to and from the TSF, rate of seepage and 

water quality of seepage through the embankment, and testing water samples collected from the 

perimeter sumps. 

Visual inspections should document sediment, ice and snow deposits in the ditches and sumps. 

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 or 

predictive models; 

 Sediments present in the seepage water; and 

 Changes in seepage location, flow and quality. 

If anomalous readings are observed, the following actions should be taken: 
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1. Inspect the water control structure area; 

2. Check data, reductions, and calculations for accuracy and correctness; 

3. Re-read; 

4. Check readout equipment to verify that it is functioning correctly; 

5. Verify calibration; 

6. If the anomalous seepage measurement is confirmed, a detailed review of the effects of the 

increased seepage should be carried out based on the specific inspection and design or remedial 

actions should be implemented if determined necessary by the Engineering Superintendent and 

Geotechnical Coordinator;  

7. Manage the seepage properly by collecting it, then pumping the seepage and sending it to a 

treatment facility, treating it if necessary, then finally discharging the seepage through a final 

discharge point; and 

8. Increase monitoring frequency to assess progression of anomaly. 

 

6.2.4 Documentation of Instrumentation Data 

The instrumentation data is reviewed on a weekly and bi-weekly basis by the geotechnical team. 

Instrumentation data for each TSF dikes is compiled, analyzed and documented into a single 

Instrumentation Report emitted quarterly. The instrumentation data for structure with a yellow TARP 

level are also included in the visual inspection report. The instrumentation report is created by the 

Geotechnical Technician, reviewed by the Geotechnical Eng./Spec. and stored in a suitable location 

on the network for easy accessibility and long-term record keeping. The Report is distributed to all 

TSF stakeholders and selected members of the Corporate office. 

 

 WATER QUALITY 6.3

The quality of water collected in the TSF ponds and associated sumps and sampled from the water 
sampling locations is to be monitored.  The monitoring plan summarize water quality and water flow 
monitoring to be conducted for the Meadowbank gold project, according to the Water License 2AM-
MEA1525 requirements .
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 REPORTING AND DATA M ANAGEMENT SECTION 7  •  

 REPORTING 7.1

7.1.1 Inspection Documents 

All inspection documents and reviews shall be submitted to the Engineering Superintendent and the 

Geotechnical Coordinator and accessible to all in the local network. 

7.1.2 Instrumentation Measurements and Water Quality Results 

Instrumentation measurements and water quality results collected shall be reported to the 

Engineering Superintendent and the Geotechnical Coordinator.  Pumping rates during operation shall 

be reported to the Engineering Superintendent and the Geotechnical Coordinator. 

7.1.3 Emergencies 

All documents regarding instrumentation and inspection during an emergency situation and prior to 

the emergency shall be made available to all parties involved including the General Manager, 

Assistant General Manager, Environment Superintendent, Engineering Superintendent, Geotechnical 

Coordinator, Process Plant Superintendent, Mine Operations Superintendent, Maintenance 

Superintendent, and the Geotechnical Engineering Consultant. 

 DATA MANAGEMENT 7.2

All surveillance records including visual embankment inspections, instrumentation measurements, 

flow, and water quality results shall be stored in an electronic library or database system which is 

easily accessible to staff involved with the TSF. Examples of surveillance data stored, but not limited 

to, are:  

 Visual inspection reports,  

 Engineering inspection 

 Dam safety review  

 Water quality testing results 

 Quarterly instrumentation report 
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 EMERGENCY PREPAREDNESS PLAN SECTION 8  •  

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 TSF embankments and the 

emergency procedures. 

The TSF perimeter containment structures are classified as a “High Consequence of Failure” (CDA 

2007) as discussed in Section 1.4.   

To respond to possible hazards and emergencies involving the TSF, 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 9-1 shall be used and implemented.  The 

Emergency Response Plan (ERP) shall also be referenced. Dike failure scenarios are presented in 

Appendix II of this OMS. A specific emergency response plan pertaining to Central Dike is presented 

in Appendix II. 

 EMERGENCY PROCEDURES 8.1

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 9-2 with potential measurable and observable 

causes and effects. 

8.1.1 Operation 

Table 9-3 and 9-4 summarizes the triggers for implementing the EPP with respect to the potential 

measurable and observable effects or causes of the various failure mechanisms during operations. 

Table 9-5 indicates the chain of communication to follow so persons in charge are notified for different 

states of emergency. 

Table 9-6 indicates the responsibilities of persons for each emergency level in terms of who performs 

the decision making, mobilization, and action to be taken. 

Table 9-7 indicates the names and contact numbers of the persons in charge during an emergency 

event.  
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 EMERGENCY DETAILS 8.2

In the unlikely event of a catastrophic dike breach that could endanger workers the Code 1 procedure 

described in Section 8.2.4 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 

Perimeter Containment Structure Names: SD1, SD2, SD3, SD4, SD5, Central Dike 

Owner’s Name:     Agnico Eagle Mines Limited (867) 793-4610 

Site Location:      Latitude: 65°01’07’’N Longitude: 96°04’26’’W   

8.2.1 Access to the Project Site 

 80 km north of the Hamlet of Baker Lake; 

 Site accessible by all-weather private road from Baker Lake; and 

 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: Nolinor Aviation (450) 476-0018 

 

8.2.2 Emergency 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 9-2, 9-3 and 9-4.  

8.2.3 Emergency Communication and Actions 

In case of an event, after the emergency assessment, the persons involved in the emergency 
response team need to be notified following the chain of command stated in Table 9-5. Contact 
details of each person are available in Table 9-7.  
 
According to the nature of the event, a decision and action plan will be taken by the persons notified. 
The action plan will be defined according to the level of emergency and the cause of the event. The 
immediate action plan will be taken with material and equipment available on site, as listed in Section 
8.4. 
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8.2.4 Site Emergency Procedure 

As specified in the Emergency Response Plan, Ver.12, 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 pager goes off – all ERT team members will make their way expediently to the ERT hall). 

 

8.2.5 Communication Equipment Location 

Communication equipment can be found at the following locations: 

 Phone land lines are located in the main office; 

 Base station radios are located in the main office; 

 Drills will have either base station radios or handhelds—depending on their distance from camp 
and will have satellite phones available; and 
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 Emergency Communication Plans (including emergency contact numbers) are located adjacent 
to all phones and radios and in each drill. 

 MEDICAL AND FIRST AID SERVICES 8.3

In case of injury the medic and First Aid station are located in the Service Building.  The nearest 

hospital is located in Baker Lake.   

Health Center: Baker Lake Health Center Phone #: (867) 793-2816 
(867) 793-2817 
 

 

   

 ON SITE EQUIPMENT AND MATERIAL 8.4

8.4.1 Pumping Equipment 

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

Unit Number Description Model 

61PWA01 Dewatering pump #1 Godwin model HL250M 

61PWA02 Dewatering pump #2 Godwin model HL250M 

61PWA03 Dewatering pump #3 Godwin model HL250M 

61PWA04 Dewatering pump #4 Godwin model HL250M 

61PWA05 Dewatering pump #5 Godwin model HL250M 

61PWA06 Dewatering pump #6 Godwin model HL250M 

61PWA07 Pit Dewatering pump #7 Godwin model CD80M 

61PWA08 Pit Dewatering pump #8 Godwin model CD80M 

61PWA09 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 

61PWA15 Bay-Goose Seepage electric dewatering 
pump #9 

Godwin model CD103M 

61PWA16 Bay-Goose Seepage electric dewatering 
pump #10 

Godwin model CD103M 

61PWA17 Bay-Goose Seepage electric dewatering 
pump #11 

Godwin model CD103M 

61PWA18 Bay-Goose Seepage electric dewatering 
pump #12 

Godwin model CD103M 
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Note: To be updated as required 

8.4.2 Mobile Equipment 

The following are lists of onsite mobile equipment of AEM and SANA available for use during an 

emergency event: 
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AEM Mobile Equipment List (to be updated as required) 
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SANA Mobile Equipment List (to be updated as required) 

 

 

 

 
 

 

Cat D8T 438 Magnum 10-5605 Dodge Ram 2500 1743

Cat D8T 443 Magnum 11-5602 Dodge Ram 2500 1744

Magnum 11-5603 Dodge Ram 2500 1765

Magnum 12-5601 Dodge Ram 2500 1767

Cat Bac 345 11-0301 Magnum 12-5602 Dodge Ram 2500 1769

Cat Bac 345 12-0303 Magnum 12-5603 Dodge Ram 2500 1772

Cat Bac 345 DLS 13-0301 Magnum 12-5604 Dodge Ram 2500 1798

Komatsu PC 1250 11-0303 Magnum 12-5605 Dodge Ram 2500 10-0004

Cat Bac 365 C 12-0305 Magnum 12-5606 Dodge Ram 2500 10-0005

Komatsu PC 450 16-0304 Allmand 15-5613 Dodge Ram 2500 10-0006

Allmand 15-5615 Dodge Ram 2500 10-0007

Dodge Ram 2500 10-0008

Cat Loader  906 10-0202 Drill Dodge Ram 2500 10-0010

Cat Loader  980H 268 Novamac  TCG 03 10-0901 Dodge Ram 2500 10-0016

Cat Loader  980CR 10-0201 Novamac  TCG 04 10-0902 Dodge Ram 2500 11-0014

Komatsu Loader WA500 278 Novamac  TCG 05 9928 Dodge Ram 2500 11-0022

Komatsu Loader WA600 11-0201 Tamrock 9932 Dodge Ram 3500 12-0014

Komatsu Loader WA600 13-0201 Tamrock 996 Dodge Ram 3500 12-0015

Dodge Ram 2500 12-0016

Generator Dodge Ram 2500 12-0017

Cat HTR 773F 1516 Generator G - 19 Dodge Ram 2500 16-0006

Cat HTR 773F 1517 Generator G - 214 Dodge Ram 2500 16-0007

Cat HTR 773F 1518 Generator G - 229 Dodge Ram 2500 16-0008

Cat HTR 773F 1519 Generator G - 241 Dodge Ram 2500 16-0009

Cat HTR 773F 1520 Generator G - 250 Ram 2500 Promaster 16-0010

Cat HTR 773F 1535 Generator G - 257

Cat HTR 773F 1536 Generator 10-5502 Compressor

Komatsu HD605 16-1001 Generator Compressor 919

Komatsu HD605 16-1002 Generator Compressor 9925

Komatsu HD605 16-1003 Compressor 15-6902

Komatsu HD605 16-1004 Zoom-Boom Compressor 16-6901

Zoom-Boom 1773 Compressor 16-6902

Zoom-Boom TH255 1779

Fuel Truck 11-0121 Zoom-Boom JCB 16-1202

Fardier Mack 1166 Service Unit 10-0103

Water truck 1231 Garage Service Unit 11-0118

Water truck 10-0106 Welding machine S-01 Service Unit 11-0119

Bus Blue Bird 1760 Welding machine S-02 Service Unit 12-0111

Light truck 1244 Welding machine S-03

White bus 15-0101 Welding machine S-04

Fardier Kenworth 1220 Welding machine S-05 Jaw crusher 7004

Sableur 1217 Welding machine S-06 Cone crusher and screen 7005

Grader 14 M Cat 513 Convoyeur 7006

Compressor COMP-01

Compacteur Compressor COMP-02

Compactor Hamm 744 Flagro 12-5906

Compactor Cat 11-1101 Flagro

Ambulance

Crusher

Service Unit

Light Plant Pickup Truck

Heavy Equipment

Dozer

Excavator

50T Hault Truck

Loader
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8.4.3 Earthwork Material and Equipment  

Figure 5 presents the earthwork material, including geomembrane and cement, available on site in 

case of an emergency. 

Figure 5  Earthwork Material and Equipment location 
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 EMERGENCY RESPONSE REFERENCE DOCUMENTS SECTION 9  •  

Table 9-1  Emergency Response Reference Documents 

Document Current Revision 

Emergency Response Plan Updated by AEM. Version 12, 
January 2018 

Emergency Preparedness Plan In TSF OMS Manual, Version 
7, March 2017 

Note: To be updated as required 

 

Table 9-2  Potential Effects or Causes of Embankment Failure Mechanisms 

Embankment Failure 
Mechanism 

Potential Measurable and Observable 

Causes Effects 

Overtopping 

(1) 
Slurry/water 
level within the 
cell rises. 

(2) 
Embankment 
crest 
settlement 

Increase of seepage leading to erosion of 
downstream foundation soils.  

Increase in seepage pumping rate during 
operations 

Increase in turbidity / suspended solids of 
seepage 

Internal Erosion  

(1) Loss of 
tailings water, 
erosion 
through 
embankments 

(2) Loss of 
mineral soil 
foundation at 
defect in 
embankment 
section. 

Sinkhole observable at crest 

Increase in seepage pumping rate during 
operations 

Increase in turbidity / suspended solids of 
seepage 

Slope Instability 

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

(2) Earthquake 

seismic event 
or blasting 

Increase in settlement and/or settlement rate 

Increase in displacement and/or displacement 
rate of embankment toe 

Cracks along the embankment crest  

Sloughing of the face 

Bulging of embankment  toe 

Unexpected settlements Consolidation Potential slurry/water overtopping the 
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Embankment Failure 
Mechanism 

Potential Measurable and Observable 

Causes Effects 

of foundation 
soils or 
embankment 
fills 

embankment leading to erosion of 
downstream foundation soils.  

Increase in seepage pumping rate during 
operations 

Increase in turbidity / suspended solids of 
seepage 
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Table 9-3  Threshold Criteria During Operation (Excluding Central Dike) 

  Threshold Criteria During Operation 

Green 
Acceptable Situation 

Yellow 
Areas of Concern 

Orange 
High Risk Situation 

Red 
Emergency Situation 

C
ri

te
ri

a
 

Cumulative crest settlement from operations 
start up 

No settlement observed < 0.2 m 
> 0.2 m and < 1.0 m 

Increasing rate of settlement 
> 1.0 m  

Increasing rate of settlement 

Downstream toe displacement No displacement observed Affecting seepage collection system Loss of roadway Loss of roadway 

Shear crack along rockfill embankment 
(differential settlement) 

No shear crack observed 

< 0.4 m deep > 0.4 m and < 0.8 m deep > 0.8 m deep 

< 5 m length along the dike 
> 5 m and < 10 m  

length along the dike 
> 10 m length along the dike 

Tension crack embankment alignment at crest No tension crack observed 

< 0.25 m deep > 0.25 m and < 1 m deep > 1 m deep 

< 0.10 m wide across the dike 
> 0.10 m and < 0.20 m 
wide across the dike 

> 0.20 m wide across the dike 

< 5 m length along the dike 
> 5 m and < 10 m  

length along the dike 
> 10 m length along the dike 

Sloughing along downstream rockfill 
embankment face 

No sloughing observed Observed Observed and worsening from yellow situation Observed and worsening from orange situation 

Embankment lateral cumulative deformation No deformation observed < 0.1 m > 0.1 m and <0.25 m > 0.25 m 

Seepage through embankment No seepage observed < 1/3 pumping rate capacity 
> 1/3 and < 2/3  

pumping rate capacity 
> 2/3 pumping rate capacity 

Increase of seepage rate No increase in seepage rate 
< 5% per day 

over five consecutive days 

> 5% 
< 10% per day 

over four consecutive days 
> 10% per day over three consecutive days 

Turbidity of seepage water No turbidity observed Turbidity observed for first time 
Turbidity observed and source of sediments 

matching cut-off wall or foundation till 
mineralogy 

Turbidity observed and source of sediments 
matching cut-off wall or foundation till 

mineralogy 

Sinkhole on crest No depressions or sinkholes on crest observed Localized depression of embankment crest Observed Well developed 

A
c
ti

o
n

 

R
e
q

u
ir

e
d

 

 

 Monitor as normal 
All cracks filled or repaired 

If cracks re open implement engineering review 
Identify source of turbidity 

Implement engineering review 
Suspend activities on embankment crest at 

chainage of concern 
Intensify monitoring at chainage of concern 

Remove personnel and equipment from pit and 
suspend activities 

P
e
rs

o
n

n
e
l 

N
o

ti
fi

e
d

 

 

Geotechnical Coordinator, 
Engineering Superintendent, 

Engineering Assistant Superintendent, 
Corporate Environment Director, 

Designer (Golder, if required). 

Geotechnical Coordinator, 
Engineering Superintendent, 

Engineering Assistant Superintendent, 
Corporate Environment Director, 

Designer (Golder), 
Specialized Contractor (if required), 

Mine Operations Manager, 
Environment Superintendent, 

Mine Manager, 
Discuss at MDRB Meeting. 

Geotechnical Coordinator, 
Engineering Superintendent, 

Engineering Assistant Superintendent, 
Corporate Environment Director, 

Designer (Golder), 
Specialized Contractor, 

Mine Operations Manager, 
Environment Superintendent, 

Mine Manager, 
Dike Review Board, 

Mine Inspector, 
Health and Safety, 

ERT (Emergency Personnel, if required). 

Geotechnical Coordinator, 
Engineering Superintendent, 

Engineering Assistant Superintendent, 
Corporate Environment Director, 

Designer (Golder), 
Specialized Contractor, 

Mine Operations Manager, 
Environment Superintendent, 

Mine Manager, 
Dike Review Board, 

Mine Inspector, 
Health and Safety, 

ERT (Emergency Personnel). 
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Table 9-4  Threshold Criteria During Operation (Central Dike Only) - TARP 

 

 

  Personnel notified 

Seepage   

Change in inferred 
Seepage Rate  

Total D/S pumped 
Downstream Pond 

Elevation 
Compliance to seepage 

model (1) 
  

Threshold Threshold Threshold Threshold Possible actions 

Green Normal 
Geotechnical Coordinator, Engineering Superintendent, 

Engineering Assistant Superintendent, Corporate 
Environment Director, Designer (Golder, if required). 

Sudden or cumulative 
increase               of < 25% 

over last 3 days 

< 200 m3/h  
averaged on last 3 days                          
(below capacity of one 

HL250 F.S ≥ 3 ) 

Pond elevation stable at < 
115.3 masl 

Expected trend observed General : Continue monitoring as per standard practices 

Yellow Monitor          

Geotechnical Coordinator, Engineering Superintendent, 
Engineering Assistant Superintendent, Corporate 

Environment Director, 
Designer (Golder), Specialized Contractor (if required), 

Mine Operations Manager, Environment General 
Supervisor, Environment Superintendent, Mine 

Manager, Discuss at MDRB Meeting. 

Sudden or cumulative 
increase             of > 25% 

over last 3 days 

≥ 200 m3/h and < 1300 
m3/h 

averaged on last 3 days             
(capacity of two HL250) 

Pond elevation  
> 115.3 but < 115.8 masl 

Stable seepage rate  
Specific : Increase pumping capacity with back up HL250 pump in place 
General : Install additional instruments 
General : Implement engineering review 

Orange Proactive  

Geotechnical Coordinator, Engineering Superintendent, 
Engineering Assistant Superintendent, Corporate 

Environment Director, Designer (Golder), Specialized 
Contractor, Mine Operations Manager, Environment 

General Supervisor, Environment Superintendent, Mine 
Manager, Dike Review Board, Mine Inspector, Health 
and Safety, ERT (Emergency Personnel, if required). 

  

≥ 1300 m3/h and < 1500 
m3/h 

averaged on last 3 days            
( limit capacity of two 

HL250) 

Pond elevation  
>115.8 but < 116 masl 

Opposite trend observed 

Specific : Evaluation and planning of parallel dewatering infrastructures 
Specific : Inspect West Road integrity 
General : Evaluation and planning of alternative deposition location 
General : Evaluation and planning of diminution of South Cell hydraulic head 

Red Reactive  

Geotechnical Coordinator, Engineering Superintendent, 
Engineering Assistant Superintendent, Corporate 
Environment Director, Designer (Golder), Specialized 
Contractor, Mine Operations Manager, Environment 
General Supervisor, Environment Superintendent, Mine 
Manager, Dike Review Board, Mine Inspector, Health 
and Safety, ERT (Emergency Personnel), Regulators. 

  

≥ 1500 m3/h 
averaged on last 3 days            

(over capacity of two 
HL250) 

Pond elevation >  116 masl    

Specific : Install parallel dewatering infrastructures and consider installation of 
a 3rd HL250 pump 
Specific : Frequent inspection of Portage pit and West Road for flooding 
evidence 
Specific : Manage flood water in the pit 
General : Alter deposition sequence to increase tailings cover 
General : Execution of South Cell hydraulic head diminution strategy  
General : Grouting  
General : Initiate Emergency Response Plan 

 

(1)  Specific model: Doc1562 CD Seepage Modelling 16670255 Rev0 - must be interpreted by the designer and/or geotechnical coordinator 
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  Personnel notified 

Instrumentation monitoring (1)   
 

Piezometers P1 installed 
in the till layer total head  

(2) 

Piezometers P2 installed 
in the till layer total head   

(3) 

Change in Piezometric 
head 

Thermistors 
Downstream pond and 

TSS  
    

Threshold Threshold   Threshold Threshold Possible actions 

Green Normal 

Geotechnical Coordinator, Engineering 
Superintendent, Engineering Assistant 

Superintendent, Corporate Environment Director, 
Designer (Golder, if required). 

< 121.5 masl 
F.o.S > 1.5 

< 115.5 
F.o.S  > 1.5 

change less than 1 m in 3 
day 

Seasonal trend observed  
Background TSS observed 

(4mg/L) 

General : Continue monitoring as per standard 
practices 
Specific : Daily inspection of the structure by qualified 
personal and frequent instrumentation monitoring 

Yellow Monitor          

Geotechnical Coordinator, Engineering 
Superintendent, Engineering Assistant 

Superintendent, Corporate Environment Director, 
Designer (Golder), Specialized Contractor (if 

required), Mine Operations Manager, Environment 
General Supervisor, Environment Superintendent, 

Mine Manager, Discuss at MDRB Meeting. 

121.6 - 126.2 masl 
1.5 > F.o.S  > 1.3 

115.5 - 117.8 masl 
1.5 > F.o.S  > 1.3 

change of 1 m in 3 days of 
piezometric head 

Peak of temperature similar 
to South Cell TSF 

temperature observed in at 
least a single bead  

Single TSS event of 30 
mg/L 

General : Evaluate needs to install additional 
instruments 
General : Implement engineering review 

Orange Proactive  

Geotechnical Coordinator, Engineering 
Superintendent, Engineering Assistant 

Superintendent, Corporate Environment Director, 
Designer (Golder), Specialized Contractor, Mine 

Operations Manager, Environment General 
Supervisor, Environment Superintendent, Mine 

Manager, Dike Review Board, Mine Inspector, Health 
and Safety, ERT (Emergency Personnel, if required). 

126.3 - 127.4 masl 
1.3 > F.o.S  > 1.1 

and based on interpretation 
by Geotechnical 

Coordinator or Designer 

> 117.9 
F.o.S  < 1.3 

and based on interpretation 
by Geotechnical 

Coordinator or Designer 

    
Sustained high turbidity 

over 30 mg/L 

Specific : Implement engineering review 
Specific : Increase in frequency of monitoring at 
station of concern 
Specific : Build buttress 
General : Evaluate needs to install additional 
instruments                        
General : Evaluation and planning of alternative 
deposition location 
General : Evaluation and planning of diminution of 
South Cell hydraulic head 

Red Reactive  

Geotechnical Coordinator, Engineering 
Superintendent, Engineering Assistant 
Superintendent, Corporate Environment Director, 
Designer (Golder), Specialized Contractor, Mine 
Operations Manager, Environment General 
Supervisor, Environment Superintendent, Mine 
Manager, Dike Review Board, Mine Inspector, Health 
and Safety, ERT (Emergency Personnel), 
Regulators. 

          

General : Alter deposition sequence to increase 
tailings cover 
General : Execution of South Cell hydraulic head 
diminution strategy ( could include emptying the 
South Cell) 
General : Grouting 
General : Initiate Emergency Response Plan 

 

(1) Instrumentation data must be interpreted by geotechnical coordinator or dike designer (Golder) 
  

(2) Failure of till foundation: add report reference Specific model : Doc1562 CD Seepage Modelling 16670255 Rev0 -  Section 6  

(3) Backward erosion: add report reference. Specific model : Doc1562 CD Seepage Modelling 16670255 Rev0 -  Section 7.3 
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  Personnel notified 

Visual Inspection   
 

Loss of tailings 

Dike Vertical 
Movement - 

Cumulative crest 
settlement  

Downstream toe 
displacement 

Tension/shear 
crack at crest 

Embankment 
lateral cumulative 

deformation (1) 

Sloughing along 
downstream 

rockfill 
embankment face 

Sinkhole on 
embankment 

  
 

Threshold Threshold Threshold Threshold Threshold Threshold Threshold Possible actions 

Green Normal 

Geotechnical Coordinator, Engineering 
Superintendent, Engineering Assistant 

Superintendent, Corporate Environment Director, 
Designer (Golder, if required). 

Normal operating 
conditions 

No settlement 
observed 

No displacement 
observed 

No tension crack 
observed 

No deformation 
observed 

No sloughing 
observed 

No depressions on 
crest  

General : Continue monitoring as per standard 
practices 
Specific : Daily inspection of the structure by 
qualified personal and frequent instrumentation 
monitoring 

Yellow Monitor          

Geotechnical Coordinator, Engineering 
Superintendent, Engineering Assistant 

Superintendent, Corporate Environment Director, 
Designer (Golder), Specialized Contractor (if 

required), Mine Operations Manager, Environment 
General Supervisor, Environment Superintendent, 

Mine Manager, Discuss at MDRB Meeting. 

Localized 
depression in 

tailings observed 
<0.2m 

Observed 
displacement at the 

toe 

< 0.10 m wide 
across the dike & 

 
< 5 m length along 

the dike 

< 0.1 m 
Single event 

observed 
Localized depression 
of embankment crest 

Specific : Fill all cracks 
General : Install additional instruments 
General : Implement engineering review 

Orange Proactive  

Geotechnical Coordinator, Engineering 
Superintendent, Engineering Assistant 

Superintendent, Corporate Environment Director, 
Designer (Golder), Specialized Contractor, Mine 

Operations Manager, Environment General 
Supervisor, Environment Superintendent, Mine 
Manager, Dike Review Board, Mine Inspector, 

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

Presence of 
sustained localized 

depression in 
tailings and/or 

tailings observed 
inside the 

downstream pond 

> 0.2 m and < 1.0 m  
Increasing rate of 

settlement 

Displacement rate 
observed 

> 0.10 m and < 0.20 
m 

wide across the 
dike 

 
  > 5 m and < 10 m  

length along the 
dike 

> 0.1 m and <0.25 
m 

More than one 
events observed 

Sinkhole identified 

Specific : Implement engineering review 
Specific : Increase in frequency of monitoring at 
station of concern 
Specific : Build buttress 
General : Evaluation and planning of alternative 
deposition location 
General : Evaluation and planning of diminution 
of South Cell hydraulic head 

Red Reactive  

Geotechnical Coordinator, Engineering 
Superintendent, Engineering Assistant 
Superintendent, Corporate Environment Director, 
Designer (Golder), Specialized Contractor, Mine 
Operations Manager, Environment General 
Supervisor, Environment Superintendent, Mine 
Manager, Dike Review Board, Mine Inspector, 
Health and Safety, ERT (Emergency Personnel), 
Regulators. 

Increase in 
depression hole 

dimension and/or 
tailings observed 
inside the Portage 

Pit 

> 1.0 m   
Increasing rate of 

settlement 

Acceleration of 
displacement rate 

> 0.20 m wide 
across the dike  

 
 > 10 m length 
along the dike 

> 0.25 m Continued event(s) 
Development  of  

sinkhole 

General : Alter deposition sequence to increase 
tailings cover 
General : Execution of South Cell hydraulic head 
diminution strategy ( could include emptying the 
South Cell) 
General : Grouting  
General : Initiate Emergency Response Plan 

NOTE: Specific action are triggered by specific risk (stability, seepage, environment)while general action are applied to all risk category 

 
If more than one criteria is triggered, a reevaluation of our global Alert level will be performed by the AEM team 
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Table 9-5  Communication Charts for Each Emergency Level 

 
 
 

Table 9-6  Responsibilities of Persons for Each Emergency Level 

 

 
Decision Making Mobilization 

Performing the Action to be 
Taken 

Green 
Acceptable Situation 

Geotechnical Engineer/Specialist Geotechnical Engineer/Specialist Geotechnical Team* 

Yellow 
Areas of Concern 

Geotechnical Engineer/Specialist 
Geotechnical Coordinator 

 Engineering Superintendent 
Engineering Assistant Superintendent 

Designer (Golder or SNC) 
Environment Superintendent 

Geotechnical Engineer/Specialist 
Geotechnical Coordinator 

Geotechnical Team* 
Specialized Contractor (if required) 

Orange 
High Risk Situation 

Geotechnical Engineer/Specialist 
Geotechnical Coordinator 

Engineering Superintendent 
Engineering Assistant Superintendent 

Designer (Golder or SNC) 
Corporate Environment Director 

Dike Review Board 
Mine Manager 

Health and Safety (if required) 
Environment Superintendent 

Geotechnical Engineer/Specialist 
Geotechnical Coordinator 

Engineering Superintendent 
Engineering Assistant 

Superintendent 

Geotechnical Team* 
Specialized Contractor 

ERT (if required) 

Red 
Emergency Situation 

Geotechnical Engineer/Specialist 
Geotechnical Coordinator 

Engineering Superintendent 
Engineering Assistant Superintendent 

Designer (Golder or SNC) 
Corporate Environment Director 

Dike Review Board 
Mine Manager 

Health and Safety 
Environment Superintendent 

Geotechnical Engineer/Specialist 
Geotechnical Coordinator 

Engineering Superintendent 
Engineering Assistant 

Superintendent 
Mine Manager 

Health and Safety 

Geotechnical Team* 
Specialized Contractor 

ERT 

 
*The Geotechnical Team consists of the Geotechnical Coordinator, Geotechnical Engineer/Specialist, the  
Project Technician, Tailings & Water Management Engineers, and the Geotechnical Technicians.
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Table 9-7  Names and Contact Details (to be updated as required) 

Internal Emergency Response Contact Information Chart 

Position Name/Location 24-Hour Contact # 

Geotechnical 
Engineer/Specialist 

Patrice Gagnon 
 

Pier-Eric McDonald 

Ph: 819-759-3555 ext. 6726 
cell: 418-376-0975 

Ph: 819-759-3555 ext. 6726 
cell: 514-967-9092 

Geotechnical Coordinator 
Alexandre Lavallée  

 
Frederick L. Bolduc 

Ph: 819-759-3555 ext. 6726 
cell: 438-868-1905 

Ph: 819-759-3555 ext. 6837 
cell: 514-703-1727 

Engineering 
Superintendent 

Pierre McMullen 
Ph: 819-759-3555 ext. 6721 
cell: 819-860-2556 

Engineering Assistant 
Superintendent 

Miles Legault 
Ph: 819-759-3555 ext. 6721 
cell: 418-825-3891 

Corporate, Vice-President 
Environment 

Michel Julien 
Ph: 461-947-1212 ext. 3738 
cell: 514-244-5876 

Designer (Golder) 

Golder Burnaby: Dan Walker, 
Fiona Esford 

Golder Montreal: Yves 
Boulianne, Annie Beaulieu 

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

Specialized Contractor SANA (FGL Group) 
Onsite Ph: 819-759-3555 ext. 6963 
Ph: 418-615-0559 

Environment 
Superintendent 

Nancy Duquet-Harvey 
Ph: 819-759-3555 ext 6980 
Cell: 819-865-4385 

Mine Manager Luc Chouinard 
Ph: 819-759-3555 ext. 6725 
cell: 819-856-8160 

Dike Review Board 
Anthony Rattue 

Norbert Morgenstern 
Don Hayley 

anthony.rattue@bell.net 
norbertm@ualberta.ca 
don.hayley@icloud.com 

Mine Inspector Lex Lovatt Lex.Lovatt@wscc.nt.ca 

Health and Safety 
Normand Ladouceur 

 
Yves Levesque (asst.) 

Ph: 819-759-3555 ext. 6720 
cell: 819-860-6258 

Ph: 819-759-3555 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 
Ph: 819-759-3555 ext. 6809 
cell: 819-355-2191 
Code 1 

Philippe Beaudoin 
Ph: 819-759-3555 ext. 6809 
cell: 819-355-2191 
Code 1 

Emergency Measures 
Counsellor 

André Rouleau 
Bernard Paradis 

Ph: 819-759-3555 ext. 6809 
cell: 819-355-2191 

mailto:anthony.rattue@bell.net
mailto:norbertm@ualberta.ca
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Health Professionals / 
Medical Clinic 

Medical Clinic 1 Ph: 819-759-3555 ext. 6734 

Medical Clinic 2 Ph: 819-759-3555 ext. 6751 

AEM Management 
Representative 

Bertin Paradis 
Ph: 819-759-3555 ext. 6725 
cell: 819-355-9348 

Human Resource 
Superintendent 

Dominic Richard 
Ph: 819-759-3555 ext 6723 
cell: 819-856-0426 
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Dike Response Plans 

A.  Central Dike  

B.  Saddle Dams  

C.  Stormwater Dike 
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A) Central Dike 

The South Cell Impoundment is comprised of a Central Dike, a series of perimeter dikes, and the 

natural basin of the northwest arm of Second Portage Lake, as shown on the general mine site plan 

provided at the beginning of this document.  The Central Dike cross-section consists of: 

 A rockfill embankment, constructed from run-of-mine waste rock, placed in lifts and 

compacted, with the upstream face designed at 3H:1V and  2H:1V and the downstream face 

designed at a 1.5H:1V slope; 

 An upstream two zones granular filter and inverted granular filter along the foundation; 

 A bituminous liner with appropriate cover on the upstream face and part of the foundation; 

 A central or upstream key trench. 

The Central Dike is a high consequence structure, based on Dam Safety Guidelines (CDA, 2007).  

Slope stability analyses show that the dike will meet or exceed design FoS for stability under static 

and pseudostatic earthquake load conditions.  Consequently, the probability of failure of the Central 

Dike is considered to be very low. 

For information on the consequences and monitoring/action for the various embankment failure 

modes possible at the Central Dike see Table A.2 below.
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Table A.1: Meadowbank Tailings Storage Facility Summary of Consequences and Proposed Monitoring / 

Action for Rare Event Based On Water Retaining Embankment Failure Modes Identified in ICOLD Study 

(1995) 

Failure 
Mode 

Scenario Consequence Monitoring/Action 

Overtopping 

(1) Pond Level rises because of 
restricted outflow (excessive 

inflow is a far less likely 
scenario).  Water will spill at the 

low point on the dike system, 
which will depend on the 
construction schedule. 

Water spills over the crest but, 
as this crest is both wide and 
comprises coarse compacted 

rock fill, minimal damage to the 
dike is credible. There will be 

considerable warning time prior 
to overtopping given the design 

freeboard and the storage 
volume. 

Adjust decant and/or deposition 
rate.  Add spillway in Central 
Dike, Saddle Dam, or natural 

ground. 

(2) Dam crest settles more than 
available freeboard over a 

distance of (say) 50m or so.  
This scenario requires 
unexpected foundation 

condition, such as glacial lake 
clay deposits.  Settlement 

would occur upon placement of 
rock fill during dike raise 

construction.  Freeboard is 
greatest immediately after a 

raise and this scenario is 
therefore unlikely to occur. 

Water and tailings spill over 
crest and if settlement was 
rapid might erode the crest.  

Travel of tailings will be 
dependent on volume of water 

available, and level of thaw. 
Tailings would only go to the 
pit, and not reach the lake. 

The situation envisaged is 
unlikely.  This scenario would 

develop slowly during 
construction of the dike. Crest 
settlement would be evident at 
least several weeks before an 
overtopping event occurred.  

Easily observed cracks should 
be evident during summer 
period, but could be hidden 

during the winter.  Systematic 
crest settlement monitoring is 

appropriate, and included in the 
design.   Production and 
addition of tailings to the 

Tailings Storage Facility could 
be stopped to maintain 

freeboard. A spillway could also 
be constructed. 

The tailings deposition plan 
maintains a long beach 

between the dike and the pond, 
which provides additional 

freeboard to overtopping of the 
dike by pond water. 
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Internal 
Erosion  

(1) Dike Section: Upstream 
bituminous liner contains 

defects arising from undetected 
damage during installation.  

May lead to loss of water, but 
filter retains tailing. 

Loss of water into the rock fill. 
This is not a catastrophic failure 
mode, because the rock fill of 
the dike will be stable, and at 

its worst, would lead to 
temporary suspension of 

mining. Plus the bituminous 
liner does not propagate a tear 

like a plastic liner, so 
undetected damage is typically 
small and does not grow.  Also, 

the foundation slopes down 
towards the tailings, so 

seepage impounds in the rock 
fill and will tend to reduce 

further seepage 

Not necessary to monitor 
directly.  Will become evident 
as possible seepage at dike 
toe.  QA/QC program during 

construction is the main 
defence against this scenario. 

(2) Dike Section: Upstream 
bituminous liner contains 

defects arising from undetected 
damage during installation.  

This defect occurs at the same 
location as a filter defect. 

Loss of tailings and water into 
the rock fill. This is not a 

catastrophic failure mode, 
because the rock fill of the dike 
will be stable, and at its worst, 

would lead to temporary 
suspension of mining.  

Accumulation of ponded water 
within the rock fill would 

decrease the head difference 
driving flow, thereby limiting the 

potential for a catastrophic 
failure. 

Not necessary to monitor 
directly.  Will become evident 
as possible intensive seepage 
at dike toe, and potentially as 
tailings fines within seepage 

downstream of the toe. QA/QC 
program during construction is 
the main defence against this 

scenario. 

Seepage 
within 

Embankment 

Seepage on its own is not a 
credible failure scenario.   The 
rock fill is pervious so seepage 
will daylight on the downstream 
face.  Flow through the rock fill 
will not lead to instability.   Any 
seepage related failures must 
include internal erosion, see 

above. 

No credible consequences. 
No scenario specific monitoring 

required. 

Seepage 
within  

Foundation 

If the till foundation had a zone 
of more pervious soil (e.g. 

gravel seams) and the more 
pervious zone was 

preferentially exposed to water 
pressure, then normal seepage 
would transmit an unexpectedly 

high fraction of the reservoir 
head into the downstream part 

of the dike foundation.  This 
scenario requires construction 
defects in filters, liner, and cut 

off trench fill. 

This failure mechanism has 
caused other embankment 

failures elsewhere because of 
straightforward pore pressure 

induced instability.  However, it 
is unclear that it could cause 

failure of the Central Dike 
because of its large width 

compared to the retained water 
head.  The most likely 

consequence is downstream 
toe slumping requiring a 

localized stabilizing berm. 

If this mechanism arises it 
should show itself gradually as 

the tailings and water level 
increase in the basin by buildup 
of pore water pressures in the 

foundation.  This would be 
detected during routine 

monitoring of piezometers 
installed in the foundation.  

Pressure relief wells could be 
installed in the foundation 

during operations. 
The tailings deposition plan 

maintains a long beach 
between the pond and the dike. 

This will reduce seepage 
gradients beneath the dike.  In 
addition, the tailings act as an 

upstream blanket on the bottom 
of the TSF to limit seepage into 

the foundation. 
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Internal  
Conduit 
Rupture 

There are no water off take 
works or other structures 

extending through the dikes. 
Not applicable. Not applicable. 

Slope 
Instability 

 

(1) Normal Operation: The 
rockfill has high frictional 

strength and the design widths 
make it conservative.   Slope 
failure requires failure in the 

foundation, which would then 
extend into the overlying dike. 

A foundation failure would 
cause a rotational slip or sliding 

failure until equilibrium was 
reached.  This mechanism 

would limit access along the 
dike until repaired.  Failure 
through the rock fill will not 

necessarily compromise the 
tailings or water retaining 

function of the dike. 

Initial stages of failure should 
be observable as tension 
cracks in dike crest and 

movement at dike toe. Walk-
over inspection of dikes by a 

trained inspector is an 
appropriate monitoring 

strategy.  Survey of crest, face 
and toe is also appropriate.  If 
movements associated with 
increases in foundation pore 

pressures are discovered, then 
construction could be stopped 

or staged to allow pore 
pressure dissipation.  

Placement of rockfill as a 
downstream toe berm could 

help prevent failure. 

(2) Earthquake Induced: 
Occurrence of an extreme 

earthquake, a very rare event. 

The extreme earthquake 
loading for site is a low 

magnitude event.  A large 
earthquake would not be 

expected to cause a 
catastrophic failure, rather the 
dike would settle.  The Central 

Dike rock fill is placed in the dry 
and compacted, and will 

therefore have limited 
settlement.  This would not be 
a failure situation.  The crest is 

also erosion resistant for 
earthquake induced wave 

action in the impounded water. 

No monitoring is necessary.  
Dike should be inspected 

following any earthquakes felt 
on site. 

Liner Failure 
Due To 

Foundation 
Movement 

Differential horizontal 
movement of the dike due to pit 
wall failure.  Creates a breach 
in the liner and filter.  Pit wall 
failure is unlikely based on 

assessments of pit wall stability 
and the setback between the 

pit and the toe of the dike.  
Also, the liner and rock fill can 

withstand significant 
deformation, making this an 

unlikely scenario. 

Tailings and water escape into 
the dike rock fill, but pond there 
because the foundation slopes 
towards the dike, rather than 

the pit.  It is noted that the 
tailings pond is operated 

approximately 500 metres 
away.  Rapid escape of water 

will therefore be limited. 

No enhanced monitoring.  
Prism monitoring program and 

visual inspection sufficient.  
Movement would be evident in 
setback area between dike and 
pit.  Tailings at face of dike may 
be excavated to allow repair of 

liner, or placement of filter 
material.  Other options include 
freezing tailings at face of dike. 

Unexpected  
Settlements 

The foundation till is expected 
to consolidate during 

construction and operations. 
There is no credible 

mechanism for a large degree 
of unexpected settlement 

following construction required 
to eliminate freeboard and 

release tailings/water. 

A large settlement could lead to 
water flowing through the rock 
fill, but this would not cause 

failure of the rock fill.  It could 
also be readily repaired by 

placing more end-dumped rock 
fill, and extending the liner, in a 
manner similar to the periodic 

raise. 

No enhanced monitoring 
required, as excessive 

settlement would be apparent 
from prism monitoring data, 

and visual inspection. 
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A1 CENTRAL DIKE TRIGGER ACTION PLAN 
 
The following section presents the actions to undertake according to different observations done 
during normal operations of the Central Dike structure. 
 

A.1 Increase in Seepage Rate 
 

An emergency situation could arise from a sudden increase in the seepage rate reporting to the 

Central Dike downstream pond (ST-S-5) which could overwhelm the pumping system installed 

(maximum capacity of 1550 m
3
/h) and overflow in the Portage Pit. This mechanism could arise 

without compromising the integrity of the structure due to seepage occurring through the bedrock. 

In case of such an event, immediate closure and evacuation of the west road, Pit A and mining below 

El. 116m in Pit E must be established unless deemed to be safe to continue by Engineering 

Superintendent or delegate.  Emergency access and production haulage is to be rerouted through the 

Portage in-pit dump. Pumping in Portage Pit is to be sustained as long as it is deemed safe to so.  

Parallel dewatering unit (HL250) is to be installed at ST-S-5 to manage the seepage until sufficient 

pumping capacity has been achieved.   

The next step of the emergency plan will be to decrease the water level in the South Cell until the 

seepage rate decreases to the Orange alert level threshold. This will be achieved by using one or 

more of the following strategy: 

 

1) Passive transfer of water from ST-S-5 to Goose Pit using the already established transfer 

line. Due to the 1:1 hydraulic connection between the South Cell and ST-S-5, the water level 

in the South Cell will decrease at the same rate as the seepage is transferred to Goose Pit. 

Parallel dewatering line from ST-S-5 to Goose Pit could be installed to establish additional 

transfer lines to Goose Pit for the additional pumping units. Installing such a line would take 

approximately 1 week. 

2) Active transfer of water from the South Cell to Goose Pit. A line would be established from 

the reclaim area in the South Cell to Goose Pit which would approximately take 2 weeks. 

HL250 would be used for this active transfer of water.  

Strategy 1 and 2 would allow continuing tailings deposition in the South Cell if the TARP level related 

to stability does not increase during the event.  

 

1.2 Loss of Tailings 

 

An emergency situation could arise from the observation of flow of tailings from the South Cell 

confirmed by visual observation of tailings at ST-S-5 or outside the perimeter of the TSF. 

The response plan when the situation is first observed will be to modify the tailings deposition plan to 

cover the zone where tailings are being lost in the South Cell. To promote the filling of the area, the 

South Cell water level could be lowered using passive and/or active transfer until the tailings loss is 

stopped. Mining operation could continue in Portage if the other TARP indicators stay constant.  

If the situation show signs of deterioration, the tailings deposition will be interrupted in the South Cell 

and the water level will continue to be lowered until tailings lost is stopped. If such condition occurs, a 

remediation plan will need to be implemented to resume tailings deposition or to decrease the water 

level of the South Cell.  

 

1.3 Dike instability 
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An emergency situation could arise from observation of signs of instability of the structure. 

These signs would be related to the instability of the as described in Central Dike TARP (OMS 

manual). This emergency situation would be a precursor sign of a failure of the structure and would 

be observed by visual signs such as excessive deformation, settlement and cracking. Before initiating 

an emergency response these observations must first be analysed by the geotechnical coordinator or 

delegate. The response plan for this situation will be to interrupt tailings deposition in the South Cell 

and to decrease the water level in the South Cell using passive transfer from ST-S-5 to Goose Pit 

and/or active water transfer from the reclaim pump area. The mining activity in Portage Pit will be 

postponed and traffic will be restricted on the West Road. An engineering assessment of the structure 

and the development of a remediation plan will need to be implemented before resuming deposition 

activity in the South Cell.  

 

 

1.4 Communication Strategy 

 

The stakeholder notified of the emergency situation and the communication chart is defined in the 

Central Dike TARP and the OMS manual of the tailings dike. These stakeholders will be informed as 

soon as an emergency is declared. The emergency situations described above have a potential 

duration of several days or weeks. During the emergency situation, frequent meetings will be held 

with the stakeholders and frequent documented updates will be communicated. The frequency of 

these communications will be determined in the first emergency meeting and adjusted based on the 

evolution of the situation after having received the consent of all involved stakeholders.  

 
A2 FAILURE SCENARIO DURING OPERATIONS 

In the case of failure of the Central Dike during operations, the ‘worst-case’ scenario would involve a 

flow of unfrozen water and tailings in association with a catastrophic failure of the dike in the later 

stages of mining when personnel and machinery are working in the open pit directly downstream of 

the Tailings Storage Facility (TSF).   

2.1 Potential Effect 

The failure of the Central Dike could result in the sudden release of dike material and tailings from the 

TSF into that portion of the Portage Pit immediately adjacent to the dike.  This could potentially result 

in loss of life.  This would result in cessation of mining activities, either temporarily or permanently.   

There would be no effect on the receiving environment water quality, fish or fish habitat because 

tailings would be contained within the pit and the dewatering dikes and the area would not yet be 

flooded. 

2.2 Mitigation, Management and Monitoring 

The calculated FoS for this failure mode, under static and pseudo-static conditions, are above design 

criteria in the Dam Safety Guidelines (CDA, 2007).  Consequently, the probability of such a failure 

developing is low.  Based on the tailings deposition plan, it is expected that the tailings pond will 

typically be 500 m or more from the face of the Central Dike.  Furthermore, thermal modeling 

indicates the tailings and Central Dike will be frozen or partially frozen, and that the facility will tend to 

the frozen state in the long term.  Therefore, a catastrophic failure of the Central Dike without some 

form of prior dam distress providing a warning of deteriorating conditions is not considered a credible 

catastrophic failure mode.   
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Mitigation against such a failure mode occurring will be to construct the Central Dike to design so that 

it is physically stable under all loading conditions. A comprehensive quality control and quality 

assurance program was put in place in the previous stages of construction and will be undertaken 

during dike construction to confirm foundation conditions, material type and quality, and to adjust 

designs as necessary to accommodate actual or unexpected conditions found at site.  

 A management plan was developed for the operation of the tailings facility, and includes 

appropriate operational controls and monitoring activities.  During operations, instrumentation 

will be installed to monitor not only the physical performance of the Central Dike itself, but 

also the performance of the TSF. The instrumentation installed and to be installed includes 

thermistors to monitor the thermal regime in the dike and foundations, and deposited tailings. 

 Piezometers to measure pressure and to infer flow through the dike and foundation materials 

 Prisms to monitor deformations within the dike. 

If necessary, the stability of the foundation materials and of the dike during operations can be 

enhanced through the construction of a stabilizing toe berm or through freezing.   

 

A3 FAILURE SCENARIO DURING CLOSURE   

In the case of failure of the Central Dike during or following closure, the ‘worst-case’ scenario would 

involve a catastrophic failure of the dike and the release of tailings into the lake.  

3.1 Potential Effect 

Failure of the Central Dike during or following closure is not expected to result in loss of life, as mining 

operations will have finished. 

Under this scenario, a catastrophic failure of the Central Dike could result in the sudden and 

unexpected release of dike material and tailings into the Portage Pit lake area.  This could potentially 

produce a wave of sediment laden water that could over-top the East Dike. 

Such a scenario would destroy fish habitat along the dike face and smother benthic habitat outwards 

from the failure area.  Suspended solids and dissolved metals would increase in the water column 

and would cause displacement of fish and possible toxicity of some bottom sediments, depending on 

how much tailings material was lost.  The new face would be subject to chronic erosion of fine tailings 

material until such time as a new, stable dike face could be established.  Failure of the dike would not 

cause a change in water level.  Impacts would be localized because the Central Dike is situated in the 

upper part of a blind arm of the lake with an extremely limited drainage area and low turnover. 

Consequently, transport of suspended sediment away from the area would be restricted and the area 

of impact would be relatively small.  

3.2 Mitigation, Management, and Monitoring 

The calculated FoS for the Central Dike design are greater than design criteria for post closure for 

static and pseudo-static (earthquake) conditions.  Consequently, the likelihood of a failure occurring is 

low.  Furthermore, thermal modeling indicates the tailings and Central Dike will progressively freeze, 

and that the facility will tend to the frozen state in the long term.  Freezing will increase dike and 

tailings stability and decrease tailings mobility, and therefore this is not considered a credible 

catastrophic failure mode.   

Mitigation against such a failure mode occurring will be to construct the Central Dike to the design so 

that it is physically stable under static and pseudo-static loading conditions, and to monitor during the 

mine life to assess the overall performance of the dike and the TSF.  Data gathered during the 
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operational period of the TSF can be used to re-evaluate the performance of the Central Dike 

structure in the context of longer term stability post closure.



 

Emergency Response Plan 

Version 9, November 2014 
 

 
  

 

 

B) Saddle Dams 

Five Saddle dams will be constructed around the limits of the tailings basin. Two Saddle Dams were built 

between 2009 and 2011, the three other Saddle Dams have been built in 2015 through 2017. The saddle 

dam locations are shown on the general mine site plan provided at the beginning of this document.  The 

saddle dams were constructed by dumping a rockfill berm with a crest width of 30 m to allow haul truck 

traffic.  The Saddle Dams will be re-sloped, with a minimum 15 m crest width.  The downstream face will 

be angle of repose, or 1.32H:1V (Horizontal:Vertical), and the upstream face will be 3H:1V.  The Saddle 

Dams will have an upstream two-zone granular filter and a liner.  There is a potential for release of 

attenuation water, reclaim water, or tailings to Third Portage Lake in the event of an overtopping or 

catastrophic failure. 

For information on the consequences and monitoring/action for the various embankment failure modes 

possible at the Saddle Dams see Table 2.2 for the Central Dike. 

 

B.1 FAILURE SCENARIO DURING OPERATIONS   

Depending upon the phase of operations, breach or complete failure of a Saddle Dam could result in the 

uncontrolled release of Attenuation Pond water, Reclaim Pond water or tailings to Third Portage Lake.  

There is also the possibility of the Saddle Dams being overtopped through the formation of a wave 

resulting from a slope failure within the Portage Waste Rock Storage Facility and the sudden release of 

waste rock into the TSF. 

A tailings beach will be formed on the toe of each Saddle Dam. As a result, the Reclaim Pond will be 

pushed away from the Saddle Dams. As the tailings and Saddle Dams are expected to freeze, and 

freezing will reduce the chance of tailings reaching Third Portage Lake, failure of the Saddle Dams with 

release of tailings to Third Portage Lake is not considered to be credible. 

An overtopping or breach failure of the section of the Saddle Dams located just south of the intersection 

with the Stormwater Dike (Saddle Dam 3) could potentially result in flow of Reclaim Pond water and/or 

tailings toward Third Portage Lake.   

 

B1.2 Potential Effect 

Should an overtopping event or breach occur in a Saddle Dam, water flowing toward Third Portage Lake 

would consist of Reclaim Pond water which is predicted to exceed Metal Mining Effluent Regulations 

(MMER) guidelines for a number of constituents.  

As a worst case of failure resulting in a dam breach, the total predicted Reclaim Pond volume of 0.75 

Mm
3
 could be released towards Third Portage Lake.  The Saddle Dams would not be expected to fail due 

to overtopping.  This failure mode is not expected to release a considerable volume of water to Third 

Portage Lake.  Given the size of Third Portage Lake, the impacts to water quality and on fish from a 

release of Reclaim Pond water would likely be localized. 

A worst case scenario would also involve the flow of non-frozen tailings into Third Portage Lake. The 

distance between the toe of the Saddle Dams and Third Portage Lake is on the order of 150 m to 300 m.  

Such a scenario would destroy fish habitat and smother benthic habitat outwards from the failure area.  

Suspended solids and dissolved metals would increase in the water column and would cause 

displacement of fish and possible toxicity of some bottom sediments, depending on how much tailings 

material was lost.  

B1.3 Mitigation, Management, and Monitoring 
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The dams are designed according to Dam Safety Guidelines (CDA, 2007), and were and will be 

constructed under controlled conditions.  A comprehensive quality control and quality assurance program 

was put in place in the previous stages of construction and and will be undertaken during construction to 

confirm foundation conditions, material type and quality, and to adjust designs as necessary to reflect 

actual conditions found at site.  The dams are predicted to eventually freeze, which will enhance stability.  

Therefore, failure of Saddle Dams by overtopping, full breaching or foundation and slope failure is not 

considered to be credible. 

With respect to slope stability failure, the Saddle Dams are constructed of rockfill, which has high shear 

strength.  Slope stability failures must therefore occur through foundation soils.  The calculated FoS for 

slope stability failure modes through foundation soils are above the design criteria in the Dam Safety 

Guidelines (CDA, 2007) for static and pseudo-static conditions.  Consequently, the probability of such a 

failure developing is low. 

The tailings are expected to freeze, and freezing will reduce the chance of tailings reaching Third Portage 

Lake.  The distance from Saddle Dam 1 to Third Portage Lake is about 300 m at its closest point.  Leaks 

of supernatant water and or tailings from the South Saddle Dam would be most likely to occur during 

operations.  Leaks would be visible, and could be mitigated during operations. 

 

B.2 FAILURE SCENARIO DURING CLOSURE   

At closure Reclaim Pond water will be pumped to an Attenuation Pond, the basin behind the Saddle 

Dams will be drained and filled with run-of-mine, acid-buffering ultramafic waste rock (NPAG).  The rock is 

expected to freeze over time.  Failure of the Saddle Dams following closure is not considered to be 

credible. Further, the lack of water will reduce mobility of tailings if failure occurs. 

B2.1 Potential Effect 

No effects to water quality, fish or fish habitat is expected. 

B2.2 Mitigation, Management, and Monitoring 

As described previously, the dams were and will be designed to meet Dam Safety Guidelines (CDA, 

2007).  The dams were and will be constructed under controlled conditions.  During the construction of 

the dams a comprehensive quality control and quality assurance program was and will be undertaken to 

confirm foundation conditions, material type and quality, and to adjust designs as necessary to reflect 

actual or unexpected conditions found at site.  Monitoring during operations will ensure the Saddle Dams 

perform as intended.  The dams will eventually freeze, which will enhance stability.  Therefore, post-

closure failure of the Saddle Dams by full breaching or foundation and slope failure is not considered to 

be credible. 
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C) Stormwater Dike  

The Stormwater Dike is located at the northwest end of Second Portage Lake, within the TSF as shown 

on the general mine site plan provided at the beginning of this document.  The location of the Stormwater 

Dike was selected to optimize the storage capacity of the main tailings basin, and of the Portage 

Attenuation Pond.  The dike separates the tailings basin from the Attenuation Pond until approximately 

2014 at which point the tailing deposition will start in the South tailing Cell.  At the end of mine life, any 

remaining water will be transferred to the Portage Pit as part of reflooding and treated if required.  

The Stormwater Dike was constructed using rock fill, with an upstream slope of 3H: 1V and a downstream 

slope at angle of repose for rock fill.  The minimum crest width is 12 m. Final crest is at elevation 150.0 m.  

The dike has a filter zone placed on the south face, underlying an impermeable element of bituminous 

geo-membrane.  The maximum height of the dike is about 13 m.  At the maximum cross section, the 

width of the base of the dike is approximately 95 m. 

For information on the consequences and monitoring/action for the various embankment failure modes 

possible at Storm water Dike see Table 2.2. 

C1 FAILURE SCENARIO DURING OPERATIONS   

If slope failure of the Stormwater Dike were to occur when tailings are at their maximum elevation in the 

main tailings basin, and if the tailings are not frozen, this could potentially result in the sudden flow of 

tailings into the Attenuation Pond area or in the South Cell.  This in turn could potentially result in the 

development of a wave which overtops the Saddle Dam at the northwest end, releasing tailings and 

reclaim water to Third Portage Lake. 

C1.1 Potential Effect 

A breach or failure of the Stormwater Dike may cause a wave-induced overtopping of the Saddle Dam at 

the northwest end.  The Saddle Dam would not be expected to fail due to a single overtopping wave 

event. 

This failure mode is not expected to release water to Third Portage Lake.  The distance between the toe 

of the Saddle Dam and Third Portage Lake is on the order of 150 m, so tailings would likely settle out.  

The potential impacts on Third Portage Lake water quality, fish and fish habitat would likely be minor, 

localized and short-lived.   

C1.2 Mitigation, Management, and Monitoring 

The Stormwater Dike was designed to meet Dam Safety Guidelines (CDA, 1999).  The upstream side 

slopes were designed to allow machine traffic, and are therefore highly conservative with respect to slope 

stability.  The dike was constructed in the dry under controlled conditions.  During the construction of the 

dike a comprehensive quality control and quality assurance program was undertaken to confirm 

foundation conditions, material type and quality, and to adjust designs as necessary to reflect actual 

conditions found at site.  The dike will eventually freeze, which will enhance stability.  Therefore, failure of 

the dike due to overtopping is not considered to be credible. 

 

C.2 FAILURE SCENARIO DURING CLOSURE   

The Stormwater Dike will be covered by tailing on both upstream and downstream side, to equal out the 

different elevations. At closure the Reclaim Pond water will be, the basin behind the Saddle Dams and 

Stormwater Dike will be drained and filled with run-of-mine, acid-buffering ultramafic waste rock (NPAG).  
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The rock is expected to freeze over time.  Failure of the Stormwater Dike following closure is not 

considered to be credible. Further, the lack of water will reduce mobility of tailings if failure occurs. 

C2.1 Potential Effect 

 No effects to water quality, fish or fish habitat is expected. 

C2.2 Mitigation, Management, and Monitoring 

The Stormwater Dike was designed to meet Dam Safety Guidelines (CDA, 1999).  The dike was 

constructed under controlled conditions.  During the construction of the dike a comprehensive quality 

control and quality assurance program was undertaken to confirm foundation conditions, material type 

and quality, and to adjust designs as necessary to reflect actual or unexpected conditions found at site.  

Monitoring during operations ensure the Stormwater Dike performs as intended.  The dike will eventually 

freeze, which will enhance stability.  Therefore, post-closure failure of the Stormwater Dike by full 

breaching or foundation and slope failure is not considered to be credible. 

 
 
 
 


