
 
 

 

 
 
 
 
 
 
 
 
 
 

 
Golder Associates Ltd.  

#300, 10525-170 St., Edmonton, Alberta, Canada T5P 4W2  
Tel: +1 (780) 483 3499  Fax: +1 (780) 483 1574  www.golder.com 

Golder Associates: Operations in Africa, Asia, Australasia, Europe, North America and South America 

     
   Golder, Golder Associates and the GA globe design are trademarks of Golder Associates Corporation.  

 

 

Dear Mr. Witteman, 

Drawings attached to this letter provide information to support decisions of navigability for stream crossings at 

the proposed Meliadine West All Weather Access Road (AWAR), as specified in our proposal dated 

21 July 2010. Each drawing provides: 

 Crossing location coordinates. These were provided by Agnico Eagle Mines Ltd. (AEM) (AEM 2010) and 

extracted from the 2008 fisheries baseline report for the Meliadine Gold Project (Golder Associates Ltd. 

(Golder) 2008). 

 Crossing location photographs (AEM 2010; Golder 2008; Golder 2009). 

 An aerial photograph showing the proposed crossing location and approximate road alignment. These were 

extracted from Golder (2008). 

 An inset providing contour mapping at the proposed crossing location. These were extracted from the 2010 

All Weather Access Road feasibility level design draft report (Golder 2010a). 

 A representative cross-section at the crossing. These were extracted from profiles presented by Golder 

(2010a) with channel features extracted from Golder (2008, 2009). 

 Crossing location hydrology details, including drainage area, design discharge, and channel bankfull width, 

bankfull depth and mean depth: 

 For crossings M3.9, M5.0 and M8.6, design discharges and corresponding water levels were derived by 

Golder (2010b) based on the 1:25 year peak rainfall. 

 For crossings M3.0, M6.7, M11.5, M13.3, M22.6 and M23.7, design discharges were derived by Golder 

(2010b) based on the 1:25 year peak rainfall, but corresponding water levels were not determined. 
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These water levels were derived using a 1-D flow model based on the channel cross-section and 

design discharge. 

 For the Meliadine River crossing (M2.1), design discharges were estimated by extending the record of 

peak flows from the crossing location by comparison with data from the regional Water Survey of 

Canada hydrometric stations 06NC001 Diana River near Rankin Inlet and 06NB002 Ferguson River 

below O’Neil Lake. Corresponding high water levels were derived based on the design discharges and 

a 1-D flow model calibrated to water depths measured at the crossing location (Golder 2009). 

A summary of discharge and channel characteristics for the Meliadine West AWAR is provided in Table 1.  

Table 1: Meliadine West All Weather Access Road - Summary of Channel Characteristics  

Crossing 
Drainage  
Area 
(km2) 

Design 
Dischargea 
(m3/s) 

Bankfull 
Width 
(m) 

Bankfull 
Depth 
(m) 

Design 
Depth 
(m) 

M2.1 796 81 60 1.20 1.58 

M3.0 2.77 1.50 2.5 0.12 0.24 

M3.9 1.82 4.70 2.5 0.10 0.62 

M5.0 11.02 9.10 10.0 0.20 0.81 

M6.7 0.82 3.10 1.0 0.05 0.24 

M8.6 1.40 4.00 3.9 0.16 0.57 

M11.5 1.38 1.20 1.5 0.26 0.41 

M13.3 0.16 0.40 3.75 0.20 0.27 

M22.6 0.97 0.50 0.9 0.13 0.21 

M23.7 3.62 0.50 3.2 0.25 0.31 

(a) 1:25 year flood.  

Please contact the undersigned if you have any questions regarding this information. 

Best regards, 

GOLDER ASSOCIATES LTD. 

 

Signature in Original Document 

Nathan Schmidt, Ph.D., P.Eng.  
Principal, Senior Water Resources Engineer  
 
NS/bh 
  
Attachments: Figures 1 to 10 
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10 August 2007 - View of left downstream bank from right downstream bank at 
proposed crossing

3 August 2010 - View upstream from left downstream bank at proposed 
crossing

3 August 2010 - View downstream from left downstream bank at proposed 
crossing.

proposed crossing.

10 August 2007 - View of right downstream bank from left downstream bank at 
proposed crossing.
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92° 07' 10.4" ---Longitude (d-m-s) ---

544 790

---

544 731

6 971 4556 971 835

---

6 971 714

62° 52' 21.8"Latitude (d-m-s)Below: Representative Cross-Section
at Watercourse Crossing

3 August 2010 - Aerial view downstream towards the proposed crossing. 
Approximate crossing location shown with red line.
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20 June 2008 - View upstream near the proposed crossing.3 August 2010 - View upstream from left downstream bank at proposed 
crossing

20 June 2008 - View downstream near the proposed crossing.

crossing.

3 August 2010 - View downstream from left downstream bank at proposed 
crossing.
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3 August 2010 - Aerial view downstream from above left downstream bank
at proposed crossing.
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18 June 2008 - View upstream near the proposed crossing.3 August 2010 - View upstream from left downstream bank at proposed 
crossing

18 June 2008 - Downstream view near the proposed crossing.

crossing.

3 August 2010 - View downstream from left downstream bank at proposed 
crossing.
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3 August 2010 - Aerial view downstream from above left downstream bank
at proposed crossing.
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18 June 2008 - View downstream from right downstream bank at proposed crossing.3 August 2010 - View upstream from right downstream bank at proposed 
crossing

18 June 2008 - View across channel from right downstream bank at proposed 
crossing.

crossing.

3 August 2010 - View downstream from right downstream bank at proposed 
crossing.
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3 August 2010 - Aerial view downstream from above left downstream bank
at proposed crossing.
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18 June 2008 - View downstream near proposed crossing location.3 August 2010 - View upstream from left downstream bank at proposed 
crossing

18 June 2008 - View of upstream from downstream lake.

crossing.

3 August 2010 - View downstream from left downstream bank at proposed 
crossing.
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3 August 2010 - Aerial view downstream from above left downstream bank
at proposed crossing.
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18 June 1008 - View upstream from 30 m upstream from watercourse outlet.3 August 2010 - View upstream from left downstream bank at proposed 
crossing

18 June 2008 - View downstream from 120 m upstream from watercourse outlet.

crossing.

3 August 2010 - View downstream from left downstream bank at proposed 
crossing.

--- 62° 54' 36.1" ---

3 August 2010 - Aerial view downstream from above left downstream bank
at proposed crossing.
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19 June 2008 - Dispersed flow approximately 300 m downstream from lake outlet.3 August 2010 - View upstream from left downstream bank at proposed 
crossing

19 June 2008 - Downstream view, approximately 300 m upstream from watercourse 
outlet.

crossing.

3 August 2010 - View downstream from left downstream bank at proposed 
crossing.
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3 August 2010 - Aerial view downstream from above left downstream bank
at proposed crossing.
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19 June 2008 - Upstream view near proposed crossing.3 August 2010 - View upstream from left downstream bank at proposed 
crossing

19 June 2008 - Downstream view near proposed crossing.

crossing.

3 August 2010 - View downstream from left downstream bank at proposed 
crossing.
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3 August 2010 - Aerial view downstream from above left downstream bank
at proposed crossing.
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17 June 2008 - Upstream view, approximately 50 m upstream from watercourse 
outlet

3 August 2010 - View upstream from left downstream bank at proposed 
crossing outlet.

17 June 2008 - Downstream view, approximately 50 m upstream from watercourse 
outlet.

crossing.

3 August 2010 - View downstream from left downstream bank at proposed 
crossing.
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3 August 2010 - Aerial view downstream from above left downstream bank
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This watercourse flows in a shallow valley with offstream standing 
water. The bed material is predominantly boulder and cobble (central 
reach), with fines and detritus (upper and lower reaches).
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17 June 2008 - Upstream view, approximately 50 m upstream from watercourse 
outlet

3 August 2010 - View upstream from left downstream bank at proposed 
crossing outlet.

17 June 2008 - Downstream view from lake outlet.

crossing.

3 August 2010 - View downstream from left downstream bank at proposed 
crossing.

Latitude (d-m-s)

3 August 2010 - Aerial view downstream from above left downstream bank
at proposed crossing.
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Left: Contour Map (Blue Outline Shows 
Coverage on Aerial Photo)

Below: Representative Cross-Section
at Watercourse Crossing
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Individual channel widths vary from 1.2 to 5.2 m away from the 
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DESCRIPTION

3.62 km2
.

0.50 m3/s

This watercourse flows through a well-defined valley and includes 
multiple braided channels. The bed material is predominantly boulder 
and cobble.
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