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1. GENERAL 

SNC-Lavalin Stavibel has been mandated by Agnico Eagle to design the Infrastructure 

for the Whale Tail Project. The Amaruq property is a 408 square kilometer (km2) site 

located on Inuit-Owned Land approximately 150 kilometers (km) north of the hamlet of 

Baker Lake and approximately 50 km northwest of Meadowbank Mine in the Kivalliq 

Region of Nunavut. The deposit will be mined as an open pit (i.e., Whale Tail Pit), and 

ore will be hauled by truck to the approved infrastructure at Meadowbank Mine for 

milling. The Project facilities will consist of a personnel camp, power plant, maintenance 

shop, tank farm, water and sewage collection and treatment system, haul roads and 

access roads.  

Infrastructures are designed to accommodate the personnel, equipment and fuel 

requirements. Given its location, projects infrastructures were designed to accommodate 

cold temperatures and permafrost conditions. 

1.1. DEVELOPMENT OF ROAD INFRASTRUCTURES FOR THE MINING OPERATIONS  

Road infrastructures are essential to allow mining operations and the logistics 

associated with the camp activities. In addition, these roads provide access to different 

infrastructures (i.e. stockpile, dike, etc.) so is important to have an effective design. 

In Appendix B, there is an overall plan showing the location of roads 1, and 13. Each 

road will be used with heavy truck loaded (CAT 777: 90 metric tons, CAT 785: 140 

metric tons and long haul truck: 150 metric tons).  In addition, the thickness of steel 

culverts, the loads of vehicles must be considered. 
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1.2. SCOPE OF WORK 

SNC-Lavalin Stavibel Inc. has been hired by Agnico Eagle to provide professional 

engineering services related to the design of roads #1 and #13 and for drainage, 

respecting Water Management and Environment requirements. 

Accordingly, the scope of the mandate includes: 

 Geometric design of roads, their horizontal geometry and vertical profile. 

 Structural design of the roads. 

 Calculation of surface runoff rates and sizing of the culverts. 

 Environmental impact attenuation measures during construction. 

 Stabilization of structures. 
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2. DESIGN CRITERIA – DESIGN OF CULVERTS 

2.1. CULVERT DESIGN BASIS AND WATER MANAGEMENT STRATEGY 

The overall objective of the water management strategy of this project is to develop a 

practical and feasible site-wide water management plan to minimize the potential 

negative impacts of mining development on the surrounding environment including 

habitats for fish and wildlife, and to facilitate mine operation and long-term closure and 

reclamation of the mine site. To attain this objective, culverts are used to control and 

divert runoff underneath the road and new facilities. 

All culverts are required and installed at the lower point of their watershed to allow runoff 

flow by gravity under the roads. Locations of proposed culverts are shown in Appendix 

B. 

In water management, those culverts (#1, #13-1 & #13-2) will allow the flow of the clean 

water from Lake A53. This water will travel in East Diversion Channel and goes to the 

South Whale Tail Lake (Lake A55). For the design report of the East Diversion Channel, 

see reference document: 6118-E-132-002-TCR-018. 

2.2. HYDRAULIC ANALYSES AND PEAK FLOW CALCULATION 

Hydrologic and hydraulic analyses were carried out to determine culvert sizes to 

accommodate a 100-year peak design flow. 

The others hydrologic and hydraulic information’s are given in the design report of the 

East Diversion Channel: 6118-E-132-002-TCR-018. 

Estimated peak flows, culverts capacity and characteristics of each culverts (roads #1 & 

#13) are given in Table 2.1 Characteristics of the culverts. 
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2.3. CULVERTS 

A. Specification 

All proposed culverts are Aluminized Corrugated Steel Pipe (ACSP) TYPE 2, with a 
profile of 68 x 13mm (helical) and a minimum size of 600mm. The thickness of each 
culvert is shown in the table below. 
 

Ø Gage 
  (mm) 

600 2.8 
700 2.8 
800 2.8 
900 3.5 
1000 3.5 
1200 3.5 
1400 4.2 
1500 4.2 

 

B. Installation 

A minimum of fill cover will be placed over and all around the culverts according to the 
Standard Proctor Maximum Dry Density (ASTM D698) and these specifications:  

 Minimum recovery height over culverts : 0.9 m 

 Minimum spacing between culvert walls: 1.2 m 

 Seating or recovery materials: MG 20 or (0-50mm) 

 Seating thickness: 

o Recommended: 300 mm;  
o Minimum:  150 mm. 

All details and layout for the culverts installation are shown on drawing 61-417-230-226 
presented in Appendix C. 
 

Given the nature of the existing soils, which are composed of mostly gravel, sand and 

some silt, no spec protection has been provided to protect inverts of culverts from the 

effects of permafrost thaw. However, special precautions (compaction, material, etc.) will 
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be applied for the compaction of the bedding and the lateral cover of the culverts to 

avoid settlements. 

The timeline, for the installation of the culverts on the road #1, it will be as soon as 

possible and need to be done before the spring freshet. The culverts on road #13 are 

planned at same time of the construction of east diversion channel. This infrastructure 

will be done after the completion of the works at the Whale Tail Dike.  

2.4. EROSION CONTROL 

Erosion control is provided by the installation of rip rap at the culvert entrance and exit.  

The rip rap consists of fragmented rocks (150-300mm) from an NAG (Non Acid 

Generator) and Non Metal Leaching source of rock. To insure the quality of materials, a 

sampling protocol is followed on construction site (180601-16MN056_ARD-ML Sampling 

Plan). For the installation, see drawing 61-417-230-226, in Appendix C. 

If the construction is during the summer, it is planned to use anti-sediment barriers 

(geotextile curtain) to limit erosion and the transport of fine particles into the 

watercourses. 

Table 2.1: Characteristics of the culverts 

LOCATION 
Ø  Length 

(m) 
Slope 
(%) 

Material  Estimated 
Peak 
Flow 
(m³/s) 

Culvert 
Flow 

capacity 
(m³/s) 

ROAD  # CULVERT   Type
Thickness 

(mm) (mm) 

ROAD # 1 - AWR road Existing (4x) 900 32 2,6 ACSP 3,5 2,3 1,7 

ROAD # 1 - AWR road 1A 1200 32 0,5 ACSP 3,5 2,3 3,1 

ROAD # 1 - AWR road 1B 1200 32  0,5 ACSP 3,5 2,3 3,1 

ROAD #13 - Whale Tail Dike 13-1A 1200 30 0,3 ACSP 3,5 2,3 3,1 

ROAD #13 - Whale Tail Dike 13-1B 1200 30 0,3 ACSP 3,5 2,3 3,1 

ROAD #13 - Whale Tail Dike 13-2A 1200 38 0,3 ACSP 3,5 2,3 3,1 

ROAD #13 - Whale Tail Dike 13-2B 1200 38 0,3 ACSP 3,5 2,3 3,1 

(1) ACSP: Aluminized Corrugated Steel Pipe 

(2) All culverts are helical profile 68 x 13mm. 

 

  



 

 

WHALE TAIL INFRASTRUCTURE ENGINEERING 
PROJECT (AMARUQ) 

 

DESIGN REPORT AND DRAWINGS 
Design report for culverts (roads #1 & 13) 

 

\\SLI.BZ\STAVIBEL\PROJET\300-RN\644819\0000\4-INGENIERIE\ER-RAPPORT\41-GC\RAPPORT PONCEAUX\DESIGN REPORT FOR CULVERTS (ROADS #1 & 13)\6115-C-230-

001-REP-002_R0.DOCX Page 6 

 

3. VARIOUS CALCULATIONS 

To establish the sizing and number of culvert on each road, calculations need to be done 

with different equations (i.e.: Rainfall intensity, concentration time, etc.). To know the 

formula used, please see the document: 6118-E-132-002-TCR-018 - Design report of 

the East Diversion Channel. 

 
4. CONCLUSION 

To allow the flow of the clean water from Lake A53 to the east diversion channel and 

Lake A55, some culverts are required on the road #1 & #13. Four (4) existing culverts of 

Ø 900mm are already installed by the exploration team on the road #1 to allow the water 

flow. After theoretical validation, the number and sizing, of those existing culverts, are 

enough to allow the peak flow from the lake A53. But after feedback from the people at 

the site, the winter condition showed that sometime, the culverts could be freezing. So to 

prevent this situation, the engineer designed two (2) additional culverts, called dry 

culverts. The principle of these designs it to put new culverts higher than the existing 

one. So if the existing culverts freeze, the higher culverts can allow the peak flow of 

water from Lake A53. 

The culverts on the road #13 are installed to given access to the Whale Tail Dike and the 

Pad ‘’Q’’. Those culverts will be installed on the bed of east diversion channel and will 

have the same slope as this one. On the drawing 61-417-230-226 (appendix C), details 

are showed for the installation of culverts. Larger diameter was used instead of multiple 

small one to prevent freezing and the maintenance will be easier (i.e. cleaning, etc.). 

Culverts capacity and characteristics of each culvert are given in Table 2.1 

Characteristics of the culverts. 
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5. LIMITATIONS OF REPORT 

This report and its contents are intended for the sole use of Agnico Eagle Mines Ltd., 

and their agents, SNC-Lavalin Stavibel does not accept any responsibility for the 

accuracy of any of the data, the analysis, or the recommendations contained or 

referenced in the report when the report is used or relied upon by any Party other than 

Agnico Eagle Mines Ltd. or for any Project other than the proposed development at the 

subject site, Any such unauthorized use of this report is at the sole risk of the user, Use 

of this report is subject to the terms and conditions stated in SNC-Lavalin Stavibel’s 

Services Agreement. 

6. FIGURES AND DRAWINGS 

The following plans and drawings were prepared for the design of the structures (shown 

in Appendix D). 

 61-417-230-226_R3  :    CROSS SECTION AND DETAILS 

 

 61-417-230-231_R2  : PLAN & PROFILE / ROAD WIDENING #15 – ACCESS 

ROAD / 0+000 @ 0+600 

 

 61-417-230-232_R2  : PLAN & PROFILE / ROAD WIDENING #15 – ACCESS 

ROAD / 0+600 @ 1+160 

 

 61-417-230-236_R1  : PLAN & PROFILE / ROAD #13 – TO WHALE TAIL DIKE 

/ 0+000 @ 0+459 

 

 61-417-230-237_R1  : PLAN & PROFILE / ROAD #13 – TO WHALE TAIL DIKE 

/ 0+459 @ 0+600 
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APPENDIX A 

General project location plan



300mm250200100500 150

 

 

P

O

U

R

 
C

O

N

S

T

R

U

C

T

I
O

N



 

  

 

APPENDIX B 

Plan general view – Layout of proposed culverts on roads #1 & 13 







 

  

 

APPENDIX C 

Culverts installation (61-417-230-226)





 

  

 

APPENDIX D 

Construction drawings  
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