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EXECUTIVE SUMMARY 

This report addendum presents an update to: Detailed Design of Dewatering Dikes, 
Meadowbank Gold Project, March 13, 2007.  The alignment of the south end of the  
Bay Zone Dike has been revised, resulting in water depths of less than 7.2 metres at dike 
centreline.  Updated tables of volumes, quantities, specifications, and drawings presented 
here supersede those presented in the original design report.   
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1.0 INTRODUCTION 

This addendum presents an update to the report: Detailed Design of Dewatering Dikes, 
Meadowbank Gold Project, March 13, 2007.   

The alignment of the south end of the Bay Zone Dike has been revised, resulting in water 
depths of less than 7.2 metres at dike centreline. 

The report addendum follows the layout of the original report, with identical numbering 
for updated tables and text sections.  Only portions of the original report affected by the 
design changes are included. 

Table 1.1 presents updated characteristics for the Bay Zone Dike.  Revised estimates of 
the cutoff wall areas for the Goose Island Dike are also included.  Areas of cutoff walls 
are taken to the surface of bedrock and do not account for embedment.  Cutoff walls at 
abutments are not included in Table 1.1.  A 30 m portion of the Goose Island Dike will be 
built as part of the Bay Zone Dike and the cutoff for this portion is therefore included 
with quantities for the Bay Zone Dike. 

TABLE 1.1:   Dike Characteristics 

 East Dike Bay Zone Dike Goose Island Dike 

Maximum water depth 
at cutoff wall (m) 5.8 7.2 20.1 

Crest length at 
centreline excluding 

abutments (m) 
840 

1,479 
Includes 30 m Goose 

Island Dike stub 
1,735 

Crest width (m) 77-93 86-102 82-134 

Outer slopes 1.6 horizontal: 1 
vertical 

1.6 horizontal: 1 
vertical 

1.6 horizontal: 1 
vertical 

Crest elevation (masl) 136.1 136.1 136.1 
Top cutoff elevation 

(masl) 135.1 135.1 135.1 

Area of soil bentonite 
cutoff Wall (m2) 5,160 3,832 4,890 

Area of soil cement 
bentonite cutoff wall 

(m2) 
- 9,520 10,600 

Area of jet grout cutoff 
wall (m2) - - 7,790 
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2.0 DESIGN CRITERIA 

No changes. 

3.0 SITE CLIMATE AND HYDROGEOLOGICAL CONDITIONS 

No changes. 

4.0 GEOLOGICAL AND GEOTECHNICAL CONDITIONS 

No changes. 

5.0 DIKE DESIGN 

5.1 Design Concept  

No changes. 

5.2 Stability Analyses 

No changes.  Revision of the alignment does not change the critical section for stability. 

5.3 Seepage 

The average length of the Bay Zone Dike increases from 1210 m to 1480 m.  The average 
depth of the dike does not change significantly.  Consequently, the average flow 
increases. 

5.3.1 Summary of Results 

Seepage analyses have been updated as follows: 

• Seepage into Third Portage Pit is estimated to be on the order of 350 m3/day to 
2,560 m3/day over the mine life. 

5.3.2 Predicted Seepage  

Predicted seepage rates are unchanged, as summarized in Table 5.7.  Updated equivalent 
lengths of the Bay Zone Dike are shown in Table 5.8.  Volumes of seepage for the dikes 
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based on the summation of the flow rates for each section are shown in Table 5.9, which 
has been updated to reflect changes in the Bay Zone Dike length.   

TABLE 5.7:  Predicted Seepage Rates 

Flux 
(l/day/m) 

Section 
Water Depth 

(m) 
At end of 

Drawdown 
Pit Half 

Open Pit Open Closure 

Shallow   2 96 946 1081 39 

Medium   5.6 232 1009 1122  

Deep  20.1 372 1475 1538  

TABLE 5.8:   Summary of Dike Lengths 

Dike 
Total Alignment 

Length 
(m) 

Length Medium
(m) 

Length Deep 
(m) 

Length Shallow 
(m) 

East 830 Not applicable Not applicable 680 

Bay Zone 1480 1480 Not applicable Not applicable 

Goose Island 1720 1420 300 Not applicable 

TABLE 5.9:   Summary of Seepage Volumes 

Total Seepage Volume 
(m3/day) 

Dike 
At end of 

Drawdown 
Pit Half 

Excavated 
Pit Fully 

Excavated 
Closure 

East Dike 80 820 900 30 

Bay Zone Dike 340 1500/670* 1660/740*  

Goose Island Dike 450 1900 2000  
*Bay Zone Dike volumes given for Goose Island Dike not present/present. 
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6.0 CONSTRUCTION AND OPERATION 

6.1 Mine Development Plan 

No changes. 

6.2 Materials Balance 

The increase in length of the Bay Zone Dike will require additional materials for dike 
construction.  Requirements are provided in Appendix V, Administration Specification.   

Table 6.2 summarizes estimates of total volume of water inside the proposed dewatering 
dikes for Second Portage Lake Arm, Third Portage Lake, and Vault Lake, based on 
bathymetry carried out at the site in 2002, 2003 and 2006.  The total quantity of water 
inside the Bay Zone Dike and the Goose Island Dike does not change.  However, volume 
estimates in Table 6.2 have been updated.  

TABLE 6.2:  Lake Volumes Inside Dewatering Dikes 

Location Lake Section Volume 
(Mm3) 

Northwest Basin (attenuation pond) 2.0 

Main Basin  10.5 

East Basin (adjacent to East Dike) 2.0 
Second Portage Lake Arm 
(elevation 133.1 masl) 

Total Second Portage Lake Arm within East Dike 14.5 

Inside Bay Zone Dike 0.7 

Between Bay Zone Dike and Goose Island Dike 2.2 Third Portage Lake –  
Goose Island Area 

Total Third Portage Lake –Area within Goose 
Island Dike 2.9 

Vault Lake 
(elevation 139.4 m masl) Total Vault Lake within Vault Dike 2.2 

Total 19.6 

6.3 Geotechnical Investigations  

No changes. 
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6.4 Dike Construction Sequence and Techniques 

No changes. 

6.5 Instrumentation and Monitoring  

Instrumentation requirements have been updated, as summarized in Tables 6.3, 6.4, and 
6.5, and shown in Drawings 6000-30 to 32. 

TABLE 6.3:  Geotechnical Instrumentation Summary 

Instrumentation East Dike  
(840 m length) 

Bay zone Dike 
(1480 m length) 

Goose Island Dike 
(1735 m length) 

Multi-level Piezometer 36 84 84 

Thermistor Strings 7 17 9 

Slope Inclinometers 3 7 7 

Surface Prisms 
(25m spacing) 33 59 70 

Surface Monuments 
(25m spacing) 33 59 70 

Surface Control 
Monuments 

2 
(one at each 
abutment) 

3 
(one at each abutment 

and one on land 
southeast of dike) 

2 
(one at abutment and 
one on island south of 

dike) 

Seismographs 2 
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TABLE 6.4:  Summary of Thermistor Strings 

Dike Thermistor 
String ID Station 

Offset (m) 
to Cut off 

wall 

Bead 
Locations 

Bedrock 
Surface El.

(masl) 

Lake Bed Till
Surface El. 

(masl) 

Thermistor 
String Length 

(m) from 
Crest El. 136.1 

masl 

T1 30+260 0 122 128 17 

T2 30+540  119 126 20 

T3 30+680  106 114 33 

T4 30+840  118 123 21 

T5 31+140  128 132 11.1 

T6 31+400  120 127 19 

T7 31+500  

• First bead at surface 
• 0.5m, 1.0m, 1.5m, 2.0m, 

2.5m, 3.0m, 4.0m, and 5.0m 
depths for first 5m 

• 5m spacing afterwards 
• Last bead embedded 3m into 

bedrock 

120 126 19 

T8 31+720  134.1 136.1 25 

Goose 
Island 

T9 25m downchainage of 
31+720  

• First bead at surface 
• 5m spacing for 25m depth 134.1 136.1 25 

T10 0+160  132 133 8 

T11 0+320  132 134 7 

T12 0+520  121 127 18 

T13 0+720  126 130 13 

T14 0+920  121 127 19 

Bay 
Zone 

 

T15 1+120  

• First bead at surface 
• 0.5m, 1.0m, 1.5m, 2.0m, 

2.5m, 3.0m, 4.0m, and 5.0m 
depths for first 5m 

• 5m spacing afterwards 
• Last bead embedded 3m into 

bedrock 

128 134 11 
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Dike Thermistor 
String ID Station 

Offset (m) 
to Cut off 

wall 

Bead 
Locations 

Bedrock 
Surface El.

(masl) 

Lake Bed Till
Surface El. 

(masl) 

Thermistor 
String Length 

(m) from 
Crest El. 136.1 

masl 
T16 -22 5 

T17 -15 5 

T18 

0+520 

15 

121 127 

5 

T19 -22 5 

T20 -15 5 

 

T21 

0+920 

15 

• First bead at surface 
• 0.5m, 1.0m, 1.5m, 2.0m, 

2.5m, 3.0m, 4.0m, and 5.0m 
depths 

121 127 

5 

T22 0+000 0 134.1 136.1 25 

T23 25m upchainage of 
0+000  134.1 136.1 25 

T24 1+479  134.1 136.1 25 

T25 25m down chainage of 
1+479  

• First bead at surface 
• 5m spacing for 25m depth 

134.1 136.1 25 Bay 
Zone 

T33 1+280  

• First bead at surface 
• 0.5m, 1.0m, 1.5m, 2.0m, 

2.5m, 3.0m, 4.0m, and 5.0m 
depths for first 5m 

• 5m spacing afterwards 
• Last bead embedded 3m into 

bedrock 

120.0 129.1 19.1 
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Dike Thermistor 
String ID Station 

Offset (m) 
to Cut off 

wall 

Bead 
Locations 

Bedrock 
Surface El.

(masl) 

Lake Bed Till
Surface El. 

(masl) 

Thermistor 
String Length 

(m) from 
Crest El. 136.1 

masl 

T26 60+240 0 128.1 130.1 11 

T27 60+440  126.0 128.0 13 

T28 60+700  

• First bead at surface 
• 0.5m, 1.0m, 1.5m, 2.0m, 

2.5m, 3.0m, 4.0m, and 5.0m 
depths for first 5m 

• 5m spacing afterwards 
• Last bead embedded 3m into 

bedrock 
127.5 129.4 12 

T29 60+000  134.1 136.1 25 

T30 25m upchainage of 
60+000  134.1 136.1 25 

T31 60+839  134.1  25 

East 

T32 25m down chainage of 
60+839  

• First bead at surface 
• 5m spacing for 25m depth 

134.1  25 
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TABLE 6.5:  Summary of Slope Inclinometer Locations 

Dike Inclinometer 
String ID 

5m 
upchainage 

from 
Station 

Offset 
(m) 

to Cut 
off 

wall 

Bedrock 
Surface 

El. 
(masl) 

Lake 
Bed 
Till 

Surface 
El. 

(masl) 

Inclinometer 
Casing 

Length (m) 
from Crest 
El. 136.1 

masl 

S1 30+260 122 128 17 

S2 30+540 119 126 20 

S3 30+680 106 114 33 

S4 30+840 118 123 21 

S5 31+140 128 132 11 

S6 31+400 120 127 19 

Goose 
Island 

S7 31+500 120 126 19 

S8 0+160 132 133 8 

S9 0+320 132 134 7 

S10 0+520 121 127 18 

S11 0+720 125 129 13 

S12 0+920 121 127 18 

S13 1+120 128 134 11 

Bay 
Zone 

S17 1+280 120 129 19 

S14 60+240 128 130 11 

S15 60+440 126 128 13 East 

S16 60+700 

0 

127 129 12 
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7.0 OPPORTUNITIES 

Opportunities to move the Bay Zone Dike alignment to eliminate the deep water section 
have been addressed by this report addendum.   

CLOSURE 

The reader is referred to the "Important Information and Limitations of This Report" 
which follows the text but forms an integral part of this document. 

If you have any questions please do not hesitate to contact us. 

GOLDER ASSOCIATES LTD. 
 

Ben Wickland, Ph.D., P.Eng. 
Geotechnical Engineer 
 

Terry L. Eldridge, P.Eng.  
Principal 

BEW/TLE/aaf/mrb 
O:\Final\2007\1413\07-1413-0047\Doc 492\12jul_07 Dewatering Dikes Design Report Addendum Ver 0.Doc 

RBelo
New Stamp

RBelo
New Stamp
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IMPORTANT INFORMATION AND LIMITATIONS OF THIS REPORT 

Standard of Care:  Golder Associates Ltd. (Golder) has prepared this report in a manner 
consistent with that level of care and skill ordinarily exercised by members of the 
engineering and science professions currently practising under similar conditions in the 
jurisdiction in which the services are provided, subject to the time limits and physical 
constraints applicable to this report.  No other warranty, expressed or implied is made.  

Basis and Use of the Report:  This report has been prepared for the specific site, design 
objective, development and purpose described to Golder by the Client.  The factual data, 
interpretations and recommendations pertain to a specific project as described in this 
report and are not applicable to any other project or site location.  Any change of site 
conditions, purpose, development plans or if the project is not initiated within eighteen 
months of the date of the report may alter the validity of the report.  Golder can not be 
responsible for use of this report, or portions thereof, unless Golder is requested to review 
and, if necessary, revise the report.  

The information, recommendations and opinions expressed in this report are for the sole 
benefit of the Client.  No other party may use or rely on this report or any portion thereof 
without Golder’s express written consent.  If the report was prepared to be included for a 
specific permit application process, then upon the reasonable request of the client, Golder 
may authorize in writing the use of this report by the regulatory agency as an Approved 
User for the specific and identified purpose of the applicable permit review process.  Any 
other use of this report by others is prohibited and is without responsibility to Golder.  
The report, all plans, data, drawings and other documents as well as all electronic media 
prepared by Golder are considered its professional work product and shall remain the 
copyright property of Golder, who authorizes only the Client and Approved Users to 
make copies of the report, but only in such quantities as are reasonably necessary for the 
use of the report by those parties.  The Client and Approved Users may not give, lend, 
sell, or otherwise make available the report or any portion thereof to any other party 
without the express written permission of Golder.  The Client acknowledges that 
electronic media is susceptible to unauthorized modification, deterioration and 
incompatibility and therefore the Client can not rely upon the electronic media versions 
of Golder’s report or other work products. 

The report is of a summary nature and is not intended to stand alone without reference to 
the instructions given to Golder by the Client, communications between Golder and the 
Client, and to any other reports prepared by Golder for the Client relative to the specific 
site described in the report.  In order to properly understand the suggestions, 
recommendations and opinions expressed in this report, reference must be made to the 
whole of the report.  Golder can not be responsible for use of portions of the report 
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without reference to the entire report. 
Unless otherwise stated, the suggestions, recommendations and opinions given in this 
report are intended only for the guidance of the Client in the design of the specific 
project.  The extent and detail of investigations, including the number of test holes, 
necessary to determine all of the relevant conditions which may affect construction costs 
would normally be greater than has been carried out for design purposes.  Contractors 
bidding on, or undertaking the work, should rely on their own investigations, as well as 
their own interpretations of the factual data presented in the report, as to how subsurface 
conditions may affect their work, including but not limited to proposed construction 
techniques, schedule, and safety and equipment capabilities. 

Soil, Rock and Groundwater Conditions:  Classification and identification of soils, 
rocks, and geologic units have been based on commonly accepted methods employed in 
the practice of geotechnical engineering and related disciplines.  Classification and 
identification of the type and condition of these materials or units involves judgment, and 
boundaries between different soil, rock or geologic types or units may be transitional 
rather than abrupt.  Accordingly, Golder does not warrant or guarantee the exactness of 
the descriptions. 

Special risks occur whenever engineering or related disciplines are applied to identify 
subsurface conditions and even a comprehensive investigation, sampling and testing 
program may fail to detect all or certain subsurface conditions.  The environmental, 
geologic, geotechnical, geochemical and hydrogeologic conditions that Golder interprets 
to exist between and beyond sampling points may differ from those that actually exist.  In 
addition to soil variability, fill of variable physical and chemical composition can be 
present over portions of the site or on adjacent properties.  The professional services 
retained for this project include only the geotechnical aspects of the subsurface 
conditions at the site, unless otherwise specifically stated and identified in the 
report. The presence or implication(s) of possible surface and/or subsurface 
contamination resulting from previous activities or uses of the site and/or resulting from 
the introduction onto the site of materials from off-site sources are outside the terms of 
reference for this project and have not been investigated or addressed. 

Soil and groundwater conditions shown in the factual data and described in the report are 
the observed conditions at the time of their determination or measurement.  Unless 
otherwise noted, those conditions form the basis of the recommendations in the report.  
Groundwater conditions may vary between and beyond reported locations and can be 
affected by annual, seasonal and meteorological conditions.  The condition of the soil, 
rock and groundwater may be significantly altered by construction activities (traffic, 
excavation, groundwater level lowering, pile driving, blasting, etc.) on the site or on 
adjacent sites.  Excavation may expose the soils to changes due to wetting, drying or 
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frost.  Unless otherwise indicated the soil must be protected from these changes during 
construction. 

Sample Disposal:  Golder will dispose of all uncontaminated soil and/or rock samples 90 
days following issue of this report or, upon written request of the Client, will store 
uncontaminated samples and materials at the Client’s expense.   In the event that actual 
contaminated soils, fills or groundwater are encountered or are inferred to be present, all 
contaminated samples shall remain the property and responsibility of the Client for 
proper disposal. 

Follow-Up and Construction Services:  All details of the design were not known at the 
time of submission of Golder’s report.  Golder should be retained to review the final 
design, project plans and documents prior to construction, to confirm that they are 
consistent with the intent of Golder’s report. 

During construction, Golder should be retained to perform sufficient and timely 
observations of encountered conditions to confirm and document that the subsurface 
conditions do not materially differ from those interpreted conditions considered in the 
preparation of Golder’s report and to confirm and document that construction activities 
do not adversely affect the suggestions, recommendations and opinions contained in 
Golder’s report.  Adequate field review, observation and testing during construction are 
necessary for Golder to be able to provide letters of assurance, in accordance with the 
requirements of many regulatory authorities.  In cases where this recommendation is not 
followed, Golder’s responsibility is limited to interpreting accurately the information 
encountered at the borehole locations, at the time of their initial determination or 
measurement during the preparation of the Report. 

Changed Conditions and Drainage:  Where conditions encountered at the site differ 
significantly from those anticipated in this report, either due to natural variability of 
subsurface conditions or construction activities, it is a condition of this report that Golder 
be notified of any changes and be provided with an opportunity to review or revise the 
recommendations within this report.  Recognition of changed soil and rock conditions 
requires experience and it is recommended that Golder be employed to visit the site with 
sufficient frequency to detect if conditions have changed significantly. 

Drainage of subsurface water is commonly required either for temporary or permanent 
installations for the project.  Improper design or construction of drainage or dewatering 
can have serious consequences.  Golder takes no responsibility for the effects of drainage 
unless specifically involved in the detailed design and construction monitoring of the 
system. 
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1.0 SCOPE 

This Specification provides general administrative requirements related to the 
Dewatering Dikes construction for Meadowbank Mining Corporation (MMC) at 
Meadowbank Gold Project site in Nunavut, Canada. 

2.0 GENERAL 

The gold ore deposits at Meadowbank Gold Project site are situated adjacent to and 
beneath Second Portage lake and Third Portage lake.  Three dewatering dikes are 
required to isolate open pit mining activities from the lakes: 

• East Dike– to be constructed prior to mill startup; 
• Bay Zone Dike – to be constructed prior to mill startup; and 
• Goose Island Dike – to be constructed by Year 2 of the mine life. 

The construction methodology consists of: 

1. Construction of rockfill dike, granular filter with glacial till core. 
2. Construction of cutoff wall through the glacial till core. 
3. Construction of grout curtain into the bedrock. 

The dikes will be constructed by “bulkheading” the two rockfill embankments, leaving 
sufficient space between the two dikes to subsequently place the glacial till core zone.  
“Bulk heading” consists of dumping rockfill at the furthest or leading end of the active 
rockfill berm located in the lake, then pushing the rockfill over the edge with a bulldozer.  
The filter zone construction, either by clamshell or by bucket placement, will follow 
behind the rock dike embankment construction.  The glacial till core backfill will be 
placed by bulkheading.  The cutoff wall will be excavated through the glacial till core 
backfill.  The type of cutoff wall (jet grout, soil-bentonite or cement-soil-bentonite) 
depends on the depth to the bedrock.  A grout curtain will be constructed into the bedrock 
through the cutoff wall alignment. 

A site investigation will be carried out prior to or concurrently with construction to 
characterize foundation conditions.  

2.1 General Site Conditions 

A summary of the subsurface conditions is presented in Golder Associates March 2007 
Meadowbank Gold Project Dewatering Dike Detailed Design Report. 
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2.2 Definitions 

Work • All activities associated with the construction of the 
dewatering dikes including quality control and 
instrumentation installation. 

Manager • Meadowbank Mining Corporation (MMC) 
responsible for providing items noted in the contract 
package as being supplied by MCC, obtaining all 
relevant permits, and providing the contactor 
reasonable access to the general open areas 
surrounding the work site.   

Contractor • A construction contracting company to be selected by 
MCC to carry out the Dewatering Dikes Construction 
Work.   

• Responsible to provide all other items and incidentals 
not supplied by the Manager to bring the construction 
Work or additional Work as requested by the 
Manager to final completion.   

• Contractor is responsible for proper construction of 
the work including any work performed by its Sub 
Contractors.   

• Shall provide survey control and Quality Control 
(QC) for the work it undertakes.   

• Reports to CM. 
Engineer • Golder Associates Ltd. (Golder) 
Construction Manager (CM) • Represents the Manager on site and has the authority 

to direct all aspects of the work.  Responsible for all 
project communications, arranging daily and weekly 
meetings as required, holding problem resolution 
meetings for resolution of Quality Assurance and 
Quality Control QA/QC issues. 

• Work that has been stopped because of non-
compliance with the QA/QC Plan shall resume only 
after a plan for corrective action prepared by the 
Contractor has been approved by the Construction 
Manager. 
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Quality Assurance Manager • Represents the Engineer on site and has the authority 
to approve aspects of the work as following the 
design intent and specifications  

• Responsible for performing tasks outlined in QC 
Requirements Specification 1000-08. 

• QA manager has authority to stop any aspects of 
work that is not in compliance with the QA/QC Plan. 

Approval • A written engineering or geotechnical opinion, 
concerning the progress and completion of the Work. 

Quality Assurance (QA) • Planned and systematic activities that provide 
adequate confidence to the Owner and various 
stakeholders that quality control is being 
implemented effectively. 

Quality Control (QC) • A planned system of inspection and testing carried 
out according to accepted standard specifications to 
ensure the quality of construction work. 

Ice-rich Soil • Frozen soils that contain more than 10 percent visible 
ice and/or have a moisture content greater than 30%.  

• Normally ice lenses are present. 
Ice-poor Soil • Frozen soils that contain less than 10 percent visible 

ice and have a moisture content less than 30%.   
• No visible ice lensing. 

Rockfill IV • Intermediate Volcanic waste rock material that is 
produced from the Portage Pit excavation meeting 
the design specification. 

Rockfill IF • Iron Formation waste rock material that is produced 
from the Portage Pit excavation meeting the design 
specification. 

Rockfill UM+Q • Ultramafic and quartzite waste rock material that is 
produced from the Portage Pit excavation meeting 
the design specification. 

Coarse Filter • Material produced from IV rockfill and meeting the 
design specification.   

Fine Filter • Material produced from crushing of IV rockfill and 
meeting the design specification.   
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Glacial till • Glacial till soil consisting of clay, silt, and sand with 
gravel and cobble and meeting the design 
specification. Till and glacial till used 
interchangeably. 

Bentonite-water slurry • A stable colloidal suspension of powdered bentonite 
in water.  The terms “slurry” and “bentonite-water 
slurry” are used interchangeably in Dewatering Dikes 
specifications. 

Soil-Bentonite (SB) Backfill • A homogenous mixture of glacial till, bentonite and 
water. 

Soil-Cement-Bentonite 
(SCB) Backfill 

• A homogenous mixture of glacial till, cement, 
bentonite and water. 

Jet Grout Mixture • A homogenous mixture of cement and soil with or 
without bentonite used in Jet Grouting. 

Work Completion Report • Summary report prepared by Contractor 

2.3 Codes and Regulations 

Work shall conform to, but not limited to the requirements of the latest editions of the 
following standards and codes which are part of this Specification: 

ASTM D422 Test Method for Particle-Size Analysis of Soils 

ASTM D1140 Test Method for Amount of Material in Soils Finer Than the No. 200 (75 
µm) Sieve 

ASTM C136 Test Method for Sieve Analysis of Fine and Coarse Aggregates 

ASTM D2216 Test Method for Laboratory Determination of Water (Moisture) Content 
of Soil and Rock 

ASTM D2922 Test Methods for Density of Soil and Soil-Aggregate in Place by Nuclear 
Methods (shallow depths) 

ASTM D6910 Standard Test Method for Marsh Funnel Viscosity of Clay Construction 
Slurries 

ASTM D 422 Particle-Size Analysis of Soils 

ASTM D 1140 Materials Finer than No. 200 Sieve 
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ASTM D 4318 Liquid Limit, Plastic Limit and Plasticity Index of Soils 

ASTM D 4380 Density of Bentonite Slurries 

ASTM D 4381 Sand Content by Volume of Bentonite Slurries 

ASTM D 2434 Hydraulic Conductivity Using a Rigid Wall Permeameter 

Mine Health and Safety Act (Nunavut) 

Mine Health and Safety Regulations (Nunavut) 

ASTM:  American Society for Testing and Materials 

API:  American Petroleum Institute 

Codes specific to the cutoff wall construction are provided in Soil-Bentonite and 
Soil-Cement-Bentonite Cutoff Wall Construction Specification 1000-05 and in Jet Grout 
Cutoff Wall Construction Specification 1000-04.  QC Plan details are presented in  
QC Requirements Specification 1000-08.   

3.0 EXECUTION 

The Dewatering Dikes construction package includes Work to be carried out by both 
MMC and the Contractor.  The following describes the scope of work and defines work 
to be carried out by each of MMC and the Contractor, and presents the expected 
sequencing of the work.   

3.1 Scope of Work 

The scope or work is presented in the construction Drawings listed in Table 2 and the 
Specifications listed in Table 3.  A plan for mine development is presented in Table 4.  A 
general description of the Dewatering Dikes construction includes the following:   

• Pre-construction geotechnical investigations; 
• rockfill embankment construction; 
• coarse and Fine Filter placement; 
• glacial till core backfill placement; 
• cutoff wall construction; 
• grout curtain installation; and 
• instrumentation installation and monitoring. 
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3.2 Sequencing Description 

The following describes the expected general sequence for Dewatering Dikes 
construction and indicates work which is the responsibility of MMC and work which is 
the responsibility of the Contractor.   

3.2.1 MMC Work Concurrent with Contractor Work 

MMC will supply and place rockfill directly from the pit excavations.   

3.2.2 Contractor work 

The following work can be carried out by the Contractor: 

• Coarse and Fine Filter production and placement; 
• glacial till core backfill processing and placement; 
• cutoff wall construction; 
• grout curtain installation; and 
• instrumentation installation and monitoring. 
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4.0 MEETINGS 

Weekly progress meeting will be held and chaired by the CM and shall be attended by all 
parties.  Minutes of meetings shall be prepared and distributed by the CM. 

Other meetings may be called as required by the CM. 

5.0 ENVIRONMENTAL ISSUES 

The Contractor and his Sub Contractors are entirely responsible for prevention of 
pollution and other environmental problems related to the construction activities of the 
Dewatering Dikes construction.   

The Contractor and his Sub Contractors shall incorporate environmental considerations 
while developing and implementing his own work procedures. 

A draft copy of the Contractor’s site specific Environmental Management plan  
(EMP) shall be prepared and submitted to the CM for review a minimum of 1 month 
prior to mobilization to Meadowbank.  The CM and MMC will review and provide 
comments on the draft Environmental Management Plan to the Contractor. 

The Contractor must have a MMC approved Environmental Management Plan prior to 
mobilization to the site. 

The Contractor must maintain an up to date and approved Environmental Management 
Plan covering all work activities being conducted throughout the Work. 

Any spill or environmental concern shall be reported immediately to the CM.   

6.0 HEALTH AND SAFETY 

The Contractor is entirely responsible for the Health and Safety (H&S) at the work site. 

The Contractor and his Sub Contractors shall incorporate H&S considerations while 
developing and implementing their own work procedures. 

The Contractor shall also comply with relevant H&S regulations and  
MMC H&S protocols and procedures. 

The Contractor shall comply with any additional MCC H&S Safety Plan.  
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The Contractor shall observe the regulations, procedures and restriction for the ingress to 
the construction area. 

The Contractor shall prepare and submit to the CM for review and approval a  
site-specific health and safety plan that compiles with MMC regulations and in addition 
covers any additional health and safety requirements specifically related to the 
Contractor’s work.  Following approval of the plan, the plan shall be implemented. 

A draft copy of the Contractor’s site specific H&S plan shall be prepared and submitted 
to the CM for review a minimum of 1 month prior to mobilization to Meadowbank.  The 
CM and MCC will review and provide comments on the draft H&S plan to the 
Contractor. 

The Contractor must have a MMC approved H&S Plan covering all work activities being 
conducted. 

Any accident, near accident or H&S concern shall be reported immediately to the CM. 

7.0 COOPERATION 

The Contractor and his Sub Contractors shall cooperate with other parties to allow time 
and provide a safe work condition to carry out any site visit required to check 
environmental or health & safety concerns, perform control surveys and  
QA/QC operations.  The Contractor and his Sub Contractors shall provide labour and 
equipment as required to contain and/or clean up any environmental spills. 

8.0 CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS 

Access to the site will be provided by the CM.  The Contractor will not have sole access 
to the Work area and must be prepared to share and coordinate activities and access with 
others, through the CM.  The Contractor shall coordinate with the CM the location of any 
staging areas, temporary facilities, haul roads or access roads. 

8.1 Power Supply 

The contractor shall provide any temporary power required for the Work.  
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8.2 Construction Water 

Water for dust control, moisture conditioning material to be placed as fill, and for 
maintaining in-place fill soils shall be obtained by the Contractor.  The Contractor must 
supply all the pumps and tanks necessary.  Water will be available at a location 
determined by the CM.   

8.3 Dust Control 

During performance of the Work defined by the Specifications or any related operations, 
the Contractor shall control dust emissions. 

8.4 Surface Water Control 

The Contractor is responsible for controlling surface water and protecting Work from 
damage caused by this water. 

8.5 Work Area 

The Contractor shall: 

• Store and dispense fuel, lubricating oils, and chemicals in such a manner to prevent or 
contain spills and prevent materials from entering local streams or groundwater 
according to applicable regulatory requirements. 

• Maintain copies of Material Safety Data Sheets (MSDS) on file at the site for all 
hazardous materials. 

• Avoid damaging instrumentation or instrumentation cables, such piezometers, used at 
the site. 

8.6 Traffic Control 

MCC mine heavy equipment and haulage traffic has the right of way at all times. 

The Contractor shall provide a flag person or persons at intersections with limited 
visibility and heavy traffic. 
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9.0 MOBILIZATION AND DEMOBILIZATION 

Comprises mobilization to the mine of all materials, supplies, equipment and tools 
required to carry out the Work.  It includes demobilization out of the mine of all 
remaining materials, equipment, and tools, hauled on site by the Contractor to carry out 
the Work.   

All the means of transportation shall be the exclusive responsibility of the Contractor.  
MMC shall not provide any transportation service to or within the mine. 

The Contractor is solely responsible for the planning and mobilization of materials and 
construction equipment, in accordance with the construction schedule.  It is also the 
responsibility of the Contractor that Sub Contractors and their transportation equipment 
comply with the same safety regulations as the Contractor. 

It is required that all Contractor’s and Sub Contractor’s equipment to be used in the Work 
pass a technical inspection conducted by MMC Operations’ personnel. 

Upon completion of the Work, the Contractor shall remove any temporary structure built 
during the Work and/or shall require or remove any temporary construction that he may 
have installed during the Work. 

The Contractor shall comply with all regulations at MCC regarding mobilization towards 
and within the mine. 

10.0 SUBMITTALS 

The Contractor must submit the following information to the CM: 

With Bid: 

• Summary of Company Experience; 
• resumes of Proposed Contractor’s Superintendent, Grouting and Drilling Operations 

Manager, Drillers, Grouting Operators, and other key personnel; 
• a proposed schedule; and 
• minimum equipment list, identifying the minimum equipment proposed to complete 

the Work. 
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Prior to Mobilization: 

• Site-specific Environmental Management Plan; 
• site-specific Health and Safety Plan; 
• description outlining the proposed methods for conducting the Work, including 

excavation, drilling, grouting, cutoff wall construction, earthwork;  
• QC Plan; and 
• revised schedule. 

During Construction: 

• Maintain an up-to-date construction schedule; 
• maintain an up-to-date Environmental Management Plan covering all aspects of the 

Work; and 
• maintain an up-to-date Health and Safety Plan covering all aspects of the Work. 

11.0 COMPLETION OF THE WORK 

Immediately upon completion of the Work the Contractor shall prepare the Work 
Completion Report (WCR) that shall provide as a minimum the following: 

• Descriptive report; 
• original construction record; 
• copies of meeting minutes, Field Change Notices (FCN), Site Instructions (SI), 

Request for information (RFI), and any other format that has been part of the Work; 
• original protocols of field or lab tests, duly signed by both parities (Contractor and 

Site Engineer);  
• As Built Drawings based on as-built survey information for foundation preparation, 

placement for each construction material, and instrumentation installation layout in 
electronic AutoCAD and hard copy format; 

• liner installation As-Built panel layout drawings in electronic AutoCAD and hard 
copy format;  

• calculation sheets for actual quantities of work executed, duly signed by both parities 
(Contractor and Site Engineer); 

• Liquidation of the Work;  
• installation details of instrumentation in electronic and hard copy format; and 
• final Safety Report. 
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The Contractor shall demonstrate compliance with all legal, tax, social security and other 
obligations required by MMC.  Submittal of such documents shall be attached to each 
payment request. 

12.0 EXCLUSIONS 

Excluded from the scope of work are the materials furnished by MMC. 

13.0 SITE INSPECTION 

A compulsory site inspection will be held for all bidders.  It is essential for all contractors 
intending on submitting a bid to attend this inspection.  Contractors shall provide the 
following minimum PPE for each staff member attending the meeting: 

• Steel toe boots; 
• reflective vest; 
• bard hat; 
• safety glasses; 
• hearing protection; 
• gloves; and 
• appropriate cold climate protection. 

14.0 MEASUREMENT AND PAYMENT 

Details on measurement and payment for bidding purposes will be added at a later date. 

15.0 PRELIMINARY LIST OF QUANTIITES 

For bidding purposes, a list of quantities associated with the work proposed in this 
document is provided in Table 1. 
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TABLE 1:  Dewatering Dikes – Preliminary Quantities for Bidding Purposes 

Approximate Quantity 
Material 

Goose Dike Bay Zone East Dike 

Rockfill Iron Formation 882 245 m3 267 626 m3 146 569 m3

Rockfill Intermediate 
Volcanic 384 482 m3 213 929 m3 86 035 m3

Rockfill Ultramafic and 
Quartzite 270 794 m3 250 155 m3 192 435 m3

Fine Filter 26 601 m3 10 245 m3 6 492 m3

Coarse Filter 26 601 m3 10 245 m3 6 492 m3

Glacial Till Core Backfill 396 985 m3 123 517 m3 59 286 m3

Soil-Bentonite Cutoff wall 4 890 m3 3 832 m3 5 158 m3

Soil-Cement-Bentonite 
Cutoff wall 10 564 m3 9 520 m3 100 m3

Jet Grout Cutoff wall 7 787 m3 0 m3 0 m3

Bedrock Grouting 1 720 Linear m 1 470 Linear m 840 Linear m 

Abutment Cutoff 
Excavation in Rock 50 m3 100 m3 100 m3
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16.0 REFERENCE DRAWINGS AND SPECIFICATIONS 

TABLE 2:  Dewatering Dike - List of Drawings 

Drawing Number Title Revision 

6000 00 Location Map And Drawing Index B 

6000 01 Overall Site Plan B 

6000 02 Borehole Location Plan B 

6000 03 Proposed Dike Layout Plan 1 Of 3) Goose Island Dike B 

6000 04 Proposed Dike Layout Plan (2 Of 3)- Bay Zone Dike B 

6000 05 Proposed Dyke Layout Plan (3 Of 3)- East Dike A 

6000 07 Proposed Dike Layout Plan (1 Of 3)  - Goose Island Dike 
With Depth Of Lakebed Contours B 

6000 08 Proposed Dike Layout Plan (2 Of 3) -  Bay Zone Dike With 
Depth Of Lakebed Contours B 

6000 09 Proposed Dike Layout Plan (3 Of 3) - East Dike With Depth 
Of Lakebed Contours A 

6000 11 Proposed Dike Layout Plan (1 Of 3) - Goose Island Dike 
With Soil Thickness Isopach Contours B 

6000 12 Proposed Dike Layout Plan (2 Of 3)  - Bay Zone Dike With 
Soil Thickness Isopach Contours B 

6000 13 Proposed Dike Layout Plan (3 Of 3) - East Dike Soil 
Thickness Isopach Contours A 

6000 19 Proposed Sections (1 Of 5) - Goose Island Dike & Typical 
Section B 

6000 20 Proposed Sections (2 Of 5) - Goose Island Dike & Typical 
Section B 

6000 21 Proposed Sections (3 Of 5) - Goose Island Dike & Typical 
Section B 

6000 22 Proposed Sections (4 Of 5) - Goose Island Dike & Typical 
Section B 

6000 23 Proposed Sections (5 Of 5) -  Goose Island Dike & Typical 
Section B 
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Drawing Number Title Revision 

6000 24 Proposed Sections (1 Of 4) - Bay Zone Dike & Typical 
Section B 

6000 25 Proposed Sections (2 Of 4) - Bay Zone Dike & Typical 
Section B 

6000 26 Proposed Sections (3 Of 4) - Bay Zone Dike & Typical 
Section B 

6000 27 Proposed Sections (4 Of 4) - Bay Zone Dike & Typical 
Section B 

6000 28 Proposed Sections (1 Of 2) - East Dike & Typical Section B 

6000 29 Proposed Sections (2 Of 2) - East Dike & Typical Section B 

6000 30 Dewatering Dike Instrumentation – Plan Location B 

6000 31 Dewatering Dike Instrumentation – Typical Section (1 Of 2) B 

6000 32 Dewatering Dike Instrumentation – Typical Section (2 Of 2) B 

6000 40 Geology Profile (1 Of 3) –East Dike A 

6000 41 Geology Profile (2 Of 3) - Bay Zone Dike B 

6000 42 Geology Profile (3 Of 3)- Goose Island Dike B 
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TABLE 3:   Dewatering Dike Construction List of Specifications 

Specification 
Number Title Revision 

1000-01 Administration E 

1000-02 On Land Foundation Preparation and Excavation D 

1000-03 Fill Placement D 

1000-04 Jet Grout Cutoff Wall Construction D 

1000-05 Soil-Bentonite or Soil-Cement-Bentonite Cutoff Wall 
Construction D 

1000-06 Drilling and Grouting D 

1000-07 Instrumentation Installation D 

1000-08 Quality Control Requirements D 

1000-09 Care of Water D 

1000-10 Turbidity Barrier D 

 
TABLE 4:  Mine Development Plan 

Year Key Issues 

-2 and -1 • Stripping at Third Portage peninsula for construction materials 
• Construct Second Portage (East) dike and Bay Zone dikes 
• Begin constructing Goose Island dike as construction material becomes available 
• Lower water level behind East and Bay Zone dikes 
• Construct plant site 

1 • Commence mining of Third Portage pit, south end 
• Portage pit water pumped to water sump at process plant 
• Continue and complete construction of Goose Island dike.  Dewater behind dike. 

Commence stripping of overburden materials 
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Year Key Issues 

2 • Commence mining at Goose Island pit 
• Portage and Goose Island pit waters, and plant site and airstrip runoff to be directed 

to attenuation pond, or pumped to water sump at process plant for use as process 
water as required before discharge of excess to attenuation pond 

3-4 • Portage and Goose Island pit waters, and plant site runoff waters, pumped to water 
sump at process plant for monitoring and treatment and use as process water as 
required before discharge of excess to attenuation pond. 

• Begin construction of Vault haul road 
• Construct Vault dike and dewater Vault Lake 

5 • Complete mining of Goose Island pit, and start abandonment 
• Goose Island pit is available for storage of pit water 
• Pump pit water from Third Portage pit to Goose Island pit for early flooding, water 

quality monitoring, and in-pit treatment as required.  Small quantity to be pumped 
to the process plant for treatment and use as process water 

• Begin mining northward at Third Portage pit towards North Portage deposit. 
Selective placement of waste rock into south end of Third Portage pit, or into 
Goose Island pit.  Selective placement of ultramafic rock at Portage RSF for future 
use during closure. 

• Commence mining at Vault 

6-7 • Continue and complete mining of Portage pit (north end) 
• Continue mining of Vault pit 
• Continue pumping Portage pit water to Goose Island pit lake until Portage pits are 

mined-out then allow pits to fill 
• Monitor water quality within flooded pits, treating in-situ as required and/or 

pumping to process plant for use as process water 

8 • Complete mining in Vault 
• Continue pumping Portage pit water to Goose Island pit lake until Portage pits are 

mined-out, then allow pits to fill 
• Monitor water quality within flooded pits treating in-situ as required and/or 

pumping to process plant for use as process water 
• Continue Goose Island pit flooding, monitoring and water treatment; commence 

Portage pit flooding, monitoring and water treatment. 

9 • Mining complete, start final abandonment and restoration 
• Commence Vault pit flooding. 
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