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1.0 NON-ARSENIC STOPE 2-01 COMPLEX CROWN PILLAR STABILITY 
ASSESSMENT 

Golder Associates Ltd. (Golder) is engaged in development of preliminary engineering designs and cost 
estimating to facilitate closure of the underground portions of the Giant Mine Remediation Project situated north 
of Yellowknife, NT (see key plan in Figure 1).  Golder’s scope included a review and update of existing near 
surface non-arsenic stope stability assessments and the conclusions are outlined in Golder Document 091. 

Golder’s work included an assessment of the probability of failure of the crown pillar(s) above a series of  
non-arsenic stopes commonly referred to as the ‘2-01 stope complex’ which are situated north of the A2 
open-pit, adjacent to Highway 4, and partly inside the Giant Mine town site boundary (see Figure 2).  The stopes 
in this area underlie or are near to publicly accessible areas (e.g., parking lot) and historical mining equipment 
pieces associated with the NWT Mining Heritage Society. 

The predicted probability of failure of the rock crown pillar over several individual stopes in the  
2-01 stope complex area for anticipated typical stope geometry and rock mass quality conditions was:  
1% (2-01 NFW stope), 5% (2-01 #3 stope), and 19% (2-01 stope).  Worse conditions could prevail due to the 
inherent variability of the mechanical properties of the rock mass and the complex geometry of the crown pillar 
and the remnant rock pillars in the stope themselves.  Further, there is a significant amount of soil overburden 
over the rock crowns but the geology of these materials, which may contain significant amounts of fill, is not 
understood. 

The situation is poorly understood today as records from recent underground inspections in the area either do 
not exist or cannot be located and no geotechnical investigations (e.g., drilling) have been carried out in the 
area.  
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2.0 POTENTIAL PUBLIC HAZARDS 
The predicted probability of failure of several crown pillars in the 2-01 stope complex area discussed above 
would be considered relatively low for an active mine site.  However, given that public access in the area occurs 
and is encouraged due to displays of historical buildings and mining equipment, elevated prudence is warranted.  
Crown pillar failures can occur quickly and there is no monitoring system in place in this area.  

Easy, uninformed public access into the area should be dissuaded. 

In order to better understand the zone of impact of a potential crown pillar failure, Golder delineated a potential 
surface subsidence zone by projecting an inverted cone from the top of several stopes in the area to surface 
using the following cave angles: 

 65° in rock from the top of the stope to surface; or 

 65° from the top of the stope to the rock / overburden contact, and 45° above that contact in soil to surface. 

 

A large bedrock knob dominates the north-western portion of the 2-01 stope complex area and any crown pillar 
failures under it would likely choke off quickly resulting in minimal surface impact.  The area of concern is related 
to the flat portion of the site southeast of the main 2-01 stope complex area where the crown pillars are the 
thinnest.  Figure 2 shows the zone with the highest potential for surface subsidence due to crown pillar failure 
with associated lines of decreasing probability of failure away from it.  Any crown pillar failure would be expected 
to manifest itself initially within the highest probability of failure zone with potential gradual progression outwards.  

 

3.0 RECOMMENDATIONS ON SURFACE ACCESS CONTROLS NEAR NON-ARSENIC 
STOPE 2-01 AREA 

Golder recommends that public access to the area above non-arsenic Stope 2-01, 2-01 NFW, and 2-01 #3 near 
the highest probability of crown pillar failure zone be restricted as soon as practical.  A typical solution could 
include erection of a fence near the outer edge of the zone of highest probability of subsidence to buildings and 
natural topographic barriers. 

Figure 2 shows an example fence location that would dissuade casual public access over the area of concern.  
The southern portion of the fence should start at the northeast corner of the Exploration Shed; then pass west or 
behind the Heritage Building, and east of and parallel to the tracks holding the historical mine pieces.  The fence 
should finally cross the tracks to intersect the steep bedrock topography at the northern end of the fence 
indicated in Figure 2.  Appropriate signage to inform the public of the undermining hazards beyond the fence 
should be erected. 

The use of a temporary fence (e.g., orange snow fence) and appropriate signage would be considered 
appropriate for the winter of 2011/2012 but a permanent fence should be installed as soon as practical in the 
spring of 2012. 
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4.0 ADDITIONAL WORK 
As noted above the geology and underground mine geometry situation/conditions are poorly understood at 
present.  Underground observation of the stope back and pillar conditions, if possible, coupled with a surface 
drilling investigation that included geotechnical core logging, borehole camera and cavity monitoring work are 
recommended.  Subsequent stability analyses of the situation could lead to a change or an increase in the 
uncertainty of the probability of failure and a change to the recommendations outlined above.  Golder would be 
pleased to develop a detailed geotechnical investigation plan to execute such work at the request of PWGSC. 

 

5.0 CLOSURE 
If you have any questions or concerns regarding this memo please do not hesitate to contact the undersigned. 

GOLDER ASSOCIATES LTD. 

 

 

 

 

Darren Kennard, P.Eng. John A. Hull, P.Eng. 
Associate Principal 
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