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INTRODUCTION
Public Works and Government Services Canada (PWGSC) and Aboriginal Affairs and Northern
Development Canada (AANDC) retained Stantec Consulting Ltd. (Stantec) to evaluate potential
risks associated with underground workings of the Gordon Lake Group Mine Sites, and determine if
an in-depth field study is required based on documents provided and preliminary field assessments.
Photographs taken during the field assessment were used to supplement the provided documents.
A high level risk analysis was completed to evaluate levels of risk associated with the different sites.
As well, a high level evaluation was completed to assess the current rock mass stability to evaluate
potential and specific geomechanical risk for each site with respect to the underground workings.
Based on the risk levels, recommendations have been provided with respect to in-depth field study
requirements for each site.

METHODOLOGY
The methodology included the following components:
•

Background Review

•

Preliminary Field Assessment

•

Risk Review

These are detailed below.
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BACKGROUND REVIEW
The background review included reviewing the provided historical documents (documents saved to
Buzzsaw, PWGSC FTP site) and projecting the underground workings to the surface to guide field
observations. In addition, calculations were completed based on inferred conditions from provided
background documentation.
Stantec also contacted the Northwest Territories Geological Society to determine if any historical
geomechanical data was available on file. Based on the listed documentation provided, no
additional geomechanical documentation was available.
Based on the geological descriptions from the available documents, the host rock of the
mineralization at Gordon Lake consists of sediments (greywackes or slates). Using the Rocscience
software RocData the unconfined compressive strength of the host rock may range between 50
and 150 MPa. Based on Stantec’s experience the host rock quality may range from very poor to fair.
PRELIMINARY FIELD ASSESSMENT
Based on the information in the background documents, the field team collected observations and
photographs from the indicated site features. It should be noted that a geomechanical engineer
was not part of the field team, therefore, observations and photographs were collected and
provided for a desktop risk review.
RISK REVIEW
Supplied documents and photographs were reviewed to establish potential geo-mechanical
hazards associated with the abandoned mine sites. The risk assessment was completed using a 5 x 5
matrix that associates the level of risk to a consequence (types of consequence are listed in Table 1
on the following page), and a likelihood of the consequence occurring (refer to Table 2 on the
following page).
The safety column in Table 1 was used to establish potential consequences at the abandoned mine
sites in their current state.
Table 2 was used to establish the likelihood for the selected consequences to occur considering the
low population density in the Northwest Territories. Essentially, it was considered unlikely that a person
would inadvertently walk into one of the declines or fall into one of the open holes.
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Table 1: Consequence Descriptors
Applicable consequences

Table 2: Likelihood Descriptors
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The risk level is thus established qualitatively. Based on abandoned mine sites, the types of risk
assessed in this report are related to the safety of personnel that may be travelling in the vicinity of
the mines. From the documents received the following scenarios were considered:
•

A person falling into an open hole

•

A person being hit by a falling piece of rock while entering a decline

•

Creation of new open hole conditions following collapse of the underground workings

Even though a financial consequence could be considered, this was not evaluated due to the lack
of knowledge regarding the cost of material and resources that may be required to remediate a
site after a geo-mechanical collapse. The other consequence descriptors (Equipment Damage,
Production Loss, and Legal Compliance) are typically used for producing mines and were excluded
for this assessment.
The risk level was thus established qualitatively using the matrix in Figure 1 below. This approach is
based on abandoned mine sites.
Figure 1: Risk Assessment Matrix

Based on review of the documents provided, and the preliminary field assessment, a preliminary risk
level was established based on a 5 x 5 risk matrix (Tables 1 and 2, and Figure 1). An example (Figure
2, below) using Burnt Island open shaft indicates the consequence is 5 (catastrophic - a fatality
based on a fall into the shaft), the likelihood is 2 (unlikely) indicating an overall high risk level.
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Figure 2: Risk Severity Description - Example Burnt Island Open Shaft

Risk Level based
on likelihood
and
consequences

Based on the risk level, recommendations are provided with respect to follow up actions to mitigate
risks. Mitigating measures are usually required for high and extreme risk levels.

SITE EVALUATIONS
BURNT ISLAND
Background Review
Underground workings are illustrated in Figure 3, and consist of a decline to a depth of 30 metres (m)
below the existing 1.5 m x 2.4 m shaft. A test stope was developed to within 12 m of the surface and
created a crown pillar. Historical reports indicate that an attempt was made to fill the stope with
tailings but the process was unsuccessful, therefore, the amount of fill actually placed in the stope is
unknown.
The elastic beam theory was used to prepare a preliminary assessment (Machinery Handbook 22
second revised edition). The maximum stress at the center of the beam (e.g. the pillar) is provided
using Equation 1 below:
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Equation 1:
𝑠𝑠 =

𝑊𝑊𝑊𝑊
8𝑍𝑍

Where:
s is the stress
W is a uniform load on the beam (Equation 2)
l is the length of the beam
Z is the section modulus (Equation 3) for a rectangular beam
Equation 2:
𝑊𝑊 = 𝑊𝑊𝐵𝐵 + 𝑊𝑊𝑜𝑜𝑜𝑜

Where:
WB is the load of the beam (Equation 2a)
Wob is the load of the overburden applied on the beam (Equation 2b)
Equation 2a:
WB = l × b × d × ρ x g

Where:
ρ is the unit mass of the host rock (2700 kg/m3)
g is gravity ( 9.81 m/s2)
l is the length of the beam
b is the width of the beam
d is the thickness of the beam
Therefore WB =42.91 MN
Equation 2b:

𝑊𝑊𝑜𝑜𝑜𝑜 = 𝑙𝑙 × 𝑏𝑏 𝑥𝑥 𝑑𝑑 𝑥𝑥 𝜌𝜌𝑜𝑜𝑜𝑜 𝑥𝑥 𝑔𝑔
1
𝑊𝑊𝑅𝑅𝑅𝑅 = 𝑙𝑙 × 𝑏𝑏 𝑥𝑥 𝑑𝑑 𝑥𝑥 𝜌𝜌𝑅𝑅𝑅𝑅 𝑥𝑥 𝑔𝑔
2

Where:
Wob is the load of the overburden on the beam ρob is the unit mass of the overburden (2160 kg/m3
Wob is the load of the rock fill on the beam
ρRF is the unit mass of the overburden (2160 kg/m3 (80 percent of ρ to consider presence of void)
l is the length of the beam
b is the width of the beam
d is the thickness of overburden or rock fill above the beam
Therefore Wob = 0 MN
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Equation 3:

Where:
b is the width of the beam
d is the thickness of the beam.

𝑍𝑍 =

𝑏𝑏𝑑𝑑 2
6

Based on the historical plans and sections, b = 9 m and d = 12 m (but effective d for stress
calculation is considered to be 6 m to take into account any blast damage), therefore, Z is 54 m3.
Based on this and the fact that the length of the beam (l) is 15 m, and the uniform load on the
beam (W) is 42.91MN (only load applied is the weight of the beam itself), the stress (s) is 1.49 MPa.
Assuming that the rock mass in-situ strength is equal to 25 percent of the unconfined compressive
strength of 50 MPa to 150 MPa, and that the resistance in flexion is one third of the in situ
compressive strength of the rock mass, the strength of the beam flexion could vary between 4.1
MPa and 12.5 MPa indicating a safety factor for the crown pillar over the stope varying between
2.75 and 8.38. Therefore based on the assumptions it is unlikely that the crown pillar would fail. If the
stope was actually tight filled with tailings, then crown pillar failure is not a concern.
The greater risk of a collapse is at the decline entrance. Using the elastic beam theory with l = 15 m,
b = 3 m and d = 4 m (with effective d for stress calculation considered to be 2 m to take into
account any blast damage) and assuming the only load applied is the weight of the beam (4.76
MN), the stress (s) is 4.46 MPa.
Assuming that the rock mass in-situ strength is equal to 25 percent of the unconfined compressive
strength of 50 MPa to 150 MPa, and that the resistance in flexion is one third of the in situ
compressive strength of the rock mass, the strength of the beam flexion could vary between 4.1
MPa and 12.5 MPa indicating a safety factor for the crown pillar over the decline varying between
0.91 and 2.62. A 4 m crown pillar was considered, with this thickness encountered after the first 15 m
of decline starting at the entrance. There is a small probability of pillar failure with time if the host
rock strength is at the lower end of the estimated range. For the smaller crown thickness nearer to
the entrance, the failure probability will increase.
Use of Equipment
The load on the crown pillar will increase by the weight of the equipment (e.g. 50,000 kg for a large
bulldozer). Due to dynamic components of the equipment travelling over the crown, the applied
load is considered to be 3 times the static load (150,000 kg for a large bulldozer) which is an
additional load of 1.47 MN. Thus the total load on the crown pillar is 44.38 MN with a stress of 1.54
MPa and a safety factor of 2.66 to 8.11 which indicates that equipment traveling on the 12 m thick
crown pillar should not cause the crown pillar to collapse.
The stress on the beam with a bulldozer travelling on top of the decline is 5.84 MPa and the safety
factor would range from 0.7 to 2.14. Since the safety factor can be less than 1.0, it is recommended
to avoid equipment travelling on top of the decline within 15 m of the entrance.
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Figure 3: Burnt Island - Plan and Section

Field Observations and Risk Review
Field observations indicate that underground workings are not affecting surface. Nevertheless the
decline is unsupported, the rock mass has three distinct joint sets forming wedges (Photo 1), and
with time the risk of collapse to surface may occur. Based on a 5 x 5 risk matrix, the consequence is
ranked as 5 since a fatality (Table 1) is possible if a person ventures into the decline or on surface
above the decline; the likelihood is unlikely (Table 2) resulting in high risk. The risk associated with the
open shaft (Photo 2) is 5 for consequence (fatality due to falling into the shaft) and likelihood is 2
(unlikely) resulting in high risk. With respect to crown pillar failure above the stope, the risk ranking is
high: consequence of 5 (fatality due to a person wandering above the failing crown) and likelihood
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of 1 rare (since crown failure is not expected based on the reported 12 m thickness of the crown
pillar. Tight backfilling of the stope would practically eliminate all risk of crown failure).
Photo 1: Burnt Island - Decline without Support and with Wedges

Photo 2: Burnt Island - Open Shaft
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Recommendations
To better quantify the risk, a study of the rock mass quality and the long term stability of the crown
pillar above the decline could be completed. This may include:
•

Field program to map and quantify the rock mass quality using Norwegian Geotechnical
Institute (NGI Q) index and Rock Mass Rating (RMR) index. This will provide data with respect
to the rock mass quality on site and to better quantify the rock mass geomechanical
properties to be used in more advanced stability evaluation methods.

•

During the field program, collecting five rock samples for laboratory analysis from either grab
samples or core samples. Analysis would include unconfined compressive strength testing,
and Young modulus and Poisson ratio testing.

•

Complete two dimension numerical modeling to confirm if potential failure of the crown
pillar is possible.

This additional work could help to reduce the uncertainty of this desktop evaluation. However, as a
standard when working around mine openings, a 3 m exclusion zone should be established from the
edge of the current openings for safety purposes to reduce the potential for people and equipment
to fall in the hole. For the decline, an exclusion zone should be established around the first 15 m of
the decline from the portal opening. These are shown on Figure A, attached. Backfilling of the
decline as per the memorandum prepared by AANDC to the Worker’s Safety and Compensation
Commission (WSCC) dated June 18, 2015 (AANDC, 2015a) is also a valid option.
With respect to operating equipment near the mine openings, the 3 m exclusion zone is expected to
be sufficient to protect against collapse. However, a mine inspector will be required for all work
around the mine openings and associated with the underground workings, and the inspector should
be consulted prior to commencing this work. As well, the 3 m exclusion zone may be waived if
proper mitigation measures are provided such as, but not limited to, the use of fall arrest system,
remote operation of equipment, etc.
CAMLAREN
Background
Ore was mined from surface down to the 305 m depth. The crown pillar was recovered to a depth
of 12 m and not backfilled (Figure 5). Stopes 2.H.1 and 3.H.1 below the crown were rock filled
according to the historical figure. There is no indication of binding agents being used, therefore it is
assumed that the rock fill is unconsolidated. The stopes mined below the 350 Level were not
backfilled. A 7.5 m thick sill pillar was established below 350 Level to maintain the rock fill above 350
Level (Figure 6). Therefore the stability of the sill pillar is critical to maintain the rock fill above 350
Level and to avoid a possible collapse of the hanging walls of the stopes above 350 Level to
surface. The elastic beam theory was used to prepare a preliminary assessment of the sill pillar
stability. It was assumed that the beam is supported at both ends. The maximum stress at the center
is 4.21 MPa (where b = 12 m, d = 7.6 m (but effective d for stress calculation is considered to be 3.8
m to take into account any blast damage), and l = 15 m).
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Assuming that the rock mass in situ strength is equal to 25 percent of the unconfined compressive
strength of 50 MPa to 150 MPa, and that the resistance in flexion is one third of the in situ
compressive strength of the rock mass, the strength of the beam in flexion could vary between 4.1
MPa and 12.5 MPa indicating a safety factor varying between 0.97 and 2.97. There is a small
probability of sill pillar failure with time if the host rock strength is at the lower end of the estimated
range.
The other geomechanical risk would be the collapse of the hanging wall of the empty stopes below
the 350 Level. From the historical reports (Jarvi, 1981) the volume of void below 350 Level is
approximately 14,000 m3 (a total of 36,779 tonnes mined in the stope below 350 Level at 2.7 t/m3).
Considering a bulk factor of 70 %, a maximum additional failure envelope of 20,000 m3 would be a
zone approximately 10 m parallel to the current hanging wall. Therefore, it is not expected that a
hanging wall failure would propagate to surface (e.g. the caving process would choke itself before
reaching surface) unless the failure follows a preferential conduct such as a fault or a dyke.
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Figure 4: Camlaren - Section Showing Mined out Stopes
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Figure 5: Camlaren - Detail of the 350 Level Sill Pillar
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FIELD OBSERVATIONS
Field observations indicate that underground workings are not affecting surface. However, there
was a “hollow sounding spot” indicated by the field team north of the former shaft location. Based
on the location the hollow sounding spot does not appear to be associated with the underground
workings as it is located west of the trace of the orebody at the location ore extraction was
completed below surface.
RECOMMENDATIONS
To better quantify the risk of sill pillar failure, a study of the rock mass quality and the long term
stability of the sill pillar could be completed. This would include:
•

Field program to map and quantify the rock mass quality using NGI Q ( Norwegian
Geotechnical Institute) index and Rock Mass Rating (RMR) index. This will provide data with
respect to the rock mass quality on site and to better quantify the rock mass geomechanical
properties to be used in more advanced stability evaluation methods.

•

During the field program, collecting five rock samples for laboratory analysis from either grab
samples or core samples. Analysis would include unconfined compressive strength testing,
and Young modulus and Poisson ratio testing.

•

Complete two dimension numerical modeling to confirm if potential failure of the sill pillar is
possible, and to confirm that hanging wall failure of the stopes below the 350 Level will not
propagate to surface.

This additional work could help to reduce the uncertainty of this desktop evaluation. However, as a
standard when working around mine openings, a 3 m exclusion zone should be established from the
edge of the current opening for safety purposes to reduce the potential for people and equipment
to fall in the hole. Refer to Figure B, attached. Backfilling of the mined out crown pillar should be
considered depending on the field assessment.
With respect to operating equipment near the mine opening, the 3 m exclusion zone is expected to
be sufficient. However, a mine inspector will be required for all work around the mine openings and
associated with the underground workings, and the inspector should be consulted prior to
commencing this work. As well, the 3 m exclusion zone may be waived if proper mitigation measures
are provided such as, but not limited to, the use of fall arrest system, remote operation of
equipment, etc.
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GOODROCK
Background
Historical records indicate that a shaft was advanced 12 m deep and no other type of underground
excavation was made.
Field Observations
Field observations indicate that underground workings are not affecting surface. The risk associated
with the open shaft (Photo 3) is 5 for consequence (fatality due to a person falling in the shaft) and
likelihood of 2 (unlikely) resulting in high risk.
Photo 3: Goodrock - Open Shaft

Recommendations
Further study is not required for the shaft, but fencing or proper capping of the shaft is required to
minimize the risk. Backfilling of the shaft per the AANDC, 2015 memorandum (AANDC, 2015b) is a
valid option. In addition, as a standard when working around mine openings, a 3 m exclusion zone
should be established from the edge of the current opening for safety purposes to reduce the
potential for people and equipment to fall in the hole. A mine inspector will be required for all work
around the mine openings and associated with the underground workings, and the inspector should
be consulted prior to commencing this work. As well, the 3 m exclusion zone may be waived if
proper mitigation measures are provided such as, but not limited to, the use of fall arrest system,
remote operation of equipment, etc.
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KIDNEY POND
Background
A 3 m x 4.2 m decline was advanced to 60 m below surface. Two 1.5 m x 2.1 m raises (East and West
Raise) were driven to surface as shown on Figure 9. The greatest risk of a collapse is at the decline
entrance. Using the elastic beam theory, and based on the historical plans to obtain the crown pillar
dimension, the maximum stress at the center is 4.46 MPa (where b = 4.27 m, d = 4 m (but effective d
for stress calculation is considered to be 2 m to take into account any blast damage), l = 15 m, and
assuming the only load is the weight of the beam at 6.78 MN).
Assuming that the rock mass in situ strength is equal to 25 percent of the unconfined compressive
strength of 50 MPa to 150 MPa, and that the resistance in flexion is one third of the in situ
compressive strength of the rock mass, the strength of the beam flexion could vary between 4.1
MPa and 12.5 MPa indicating a safety factor varying between 0.92 and 2.80. A 4 m crown pillar was
considered. According to the records, a 480 m long decline was required to reach a depth of 60 m
below surface, thus the decline was driven at a 12.5 % gradient, and therefore a 4 m crown
thickness would be encountered after the first 32 m of decline starting at the entrance. There is a
small probability of crown pillar failure with time if the host rock strength is at the lower end of the
estimated range. For smaller crown thickness nearer to the entrance, the failure probability will
increase.
Use of Equipment
The stress on the beam with a bulldozer travelling on top of the decline is 5.44 MPa and the safety
factor would range from 0.75 to 2.29. Since the safety factor can be less than 1.0 it is recommended
to avoid equipment travelling on top of the decline within 32 m of the entrance.
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Figure 6: Kidney Pond - Underground Workings

West
Raise

East
Raise

Field Observations
Field observations indicate that underground workings are not affecting surface. Nevertheless, the
rock mass has three distinct joint sets forming wedges (Photo 4) and with time and the presence of
water, the risk of collapse to surface may occur. Based on a 5 x 5 risk matrix, the consequence is 5
since a fatality (Table 1) is possible if a person ventures into the decline or on surface above the
decline. The likelihood is unlikely (Table 2) resulting in high risk.
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Photo 4: Kidney Pond Decline

Recommendations
To better quantify the risk of crown pillar failure, a study of the rock mass quality could be
completed. This would include:
•

Field program to map and quantify the rock mass quality using Norwegian Geotechnical
Institute (NGI Q) index and Rock Mass Rating (RMR) index. This will provide data with respect
to the rock mass quality on site and to better quantify the rock mass geomechanical
properties to be used in more advanced stability evaluation methods.

•

During the field program, collecting five rock samples for laboratory analysis from either grab
samples or core samples. Analysis would include unconfined compressive strength testing,
and Young modulus and Poisson ratio testing.

•

Complete two dimension numerical modeling to confirm if potential failure of the crown
pillar is possible.

This additional work could help to reduce the uncertainty of this desktop analysis. However, as a
standard when working around mine openings, a 3 m exclusion zone should be established from the
edge of the current opening and for 32 m from the decline entrance, for safety purposes to reduce
the potential for people and equipment to fall in the hole or cause a collapse. Refer to Figure C
attached. Backfilling of the decline as per the AANDC, 2015 memorandum (AANDC, 2015a) is also a
valid option; however this will need to be considered with the portal water management system
design.
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With respect to operating equipment near the decline opening, the 3 m exclusion zone is expected
to be sufficient. However, a mine inspector will be required for all work around the mine openings
and associated with the underground workings, and the inspector should be consulted prior to
commencing this work. As well, the 3 m exclusion zone may be waived if proper mitigation
measures are provided such as, but not limited to, the use of fall arrest system, remote operation of
equipment, etc.
MURRAY LAKE
Background
Historical records indicate that two small shafts were sunk to depths of 3.9 m and 9 m.
Field Observations
Field observations indicate that underground workings are not affecting surface. The risk associated
with the open shafts (Photos 5 and 6) is 5 for consequence (fatality due to a person falling in the
shaft) and likelihood of 2 (unlikely) resulting in high risk.
Photo 5: Murray Lake - Open Shaft (1)
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Photo 6: Murray Lake - Open Shaft (2)

Recommendations
Further study is not required for the shafts, but fencing or proper capping of the shafts is required to
minimize the risk. Backfilling of the shafts as per the AANDC, 2015 memorandum (AANDC, 2015a) is a
valid option. As a standard when working around mine openings, a 3 m exclusion zone should be
established from the edge of the current opening for safety purposes to reduce the potential for
people and equipment to fall in the hole. A mine inspector will be required for all work around the
mine openings and associated with the underground workings, and the inspector should be
consulted prior to commencing this work. As well, the 3 m exclusion zone may be waived if proper
mitigation measures are provided such as, but not limited to, the use of fall arrest system, remote
operation of equipment, etc.
STORM PROPERTY
Background
Historical records indicate that two small shafts were sunk to depths of 7.8 m (#1 Shaft, South) and
13.5 m (#2 Shaft, North). The #1 Shaft, South, has a cross-section of 2.6 m by 2 m and #2 Shaft, North
has a cross-section of 1.83 m by 1.65 m.
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Field Observations
Field observations indicate that underground workings are not affecting surface. The risk associated
with the open shafts (Photos 7 and 8) is 5 for consequence (fatality due to a person falling in the
shaft) and likelihood of 2 (unlikely) resulting in high risk.

Photo 7: Storm Property - #1 Shaft, South

Photo 8: Storm Property - #2 Shaft, North
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Recommendations
Further study is not required for the shafts, but fencing or proper capping of the shafts is required to
minimize the risk. Backfilling of the shafts as per the AANDC, 2015 memorandum (AANDC, 2015a) is a
valid option. In addition, as a standard when working around mine openings, a 3 m exclusion zone
should be established from the edge of the current opening for safety purposes to reduce the
potential for people and equipment to fall in the hole. A mine inspector will be required for all work
around the mine openings and associated with the underground workings and the inspector should
be consulted prior to commencing this work. As well, the 3 m exclusion zone may be waived if
proper mitigation measures are provided such as, but not limited to, the use of fall arrest system,
remote operation of equipment, etc.
TREACY
Background
Treacy was an advanced exploration site with no significant mine workings.
Field Observations
Field observations indicate that the trench is not affecting the surrounding area. There are no
concerns or geomechanical risks associated with this site at this time. The estimated risk level is low
(consequence 1-low and likelihood 2-unlikely).
Recommendations
Further study is not required.
TRY ME
Background
Historical records indicate that a small decline shaft was sunk for a length of 11.7 m.
Field Observations
Field observations indicate that underground workings are not affecting surface. Nevertheless, the
rock mass above the decline has foliation and joints (Photo 9) and with time, the risk of collapse to
surface may occur. Based on a 5 x 5 risk matrix, the consequence is ranked as 5 since a fatality
(Table 1) is possible if a person ventures into the decline or on surface above the decline. The
likelihood is unlikely (Table 2) resulting in high risk.
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Photo 9: Try Me - Decline

Recommendations
For the decline, a 3 m exclusion zone around the decline for 11 m along the decline from the portal
should be in place for both people and equipment. Additional assessment is not required, however
backfilling the decline as per the AANDC 2015 memorandum (AANDC, 2015a) should be
completed.
WEST BAY
Background
There are no underground workings observed at West Bay. Mining was primarily conducted via
open pit.
Field Observations
Field observations indicate that the open pit is not affecting the surrounding area. There are no
concerns or geomechanical risks associated with this site at this time. Estimated risk level is low
(consequence is 1- low and likelihood 2-unlikely).
Recommendations
Further study is not required. Constructing a barrier of boulders around the pit as per the AANDC
2015 memorandum (AANDC, 2015a) is a valid option.
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CONCLUSION
In conclusion, potential risks were evaluated for the abandoned mine sites based on available
information. Recommendations have been made regarding sites with high to extreme risk levels
(Burnt Island, Goodrock, Kidney Pond, Murray, and Try Me). Recommendations consist of further
study or restricting access to the underground workings by installing fences or by capping open
shafts. Nevertheless, the estimated risk levels are preliminary and based on limited information.
Additional data gathering and field investigations would be required in order to better quantify the
risk level.
Note that rock mass quality and/or structure descriptions were not available. The risk assessment
was strictly based on existing mine section drawings and photographs taken during the recent
preliminary field assessment. The lack of geomechanical data indicates a low confidence in the
provided data. Also it is unclear if backfill was placed underground during the original mine
operations. Therefore the risk level assessment from a geomechanical perspective has a low
confidence level and may vary with quality data.
Confidence levels could be increased if quality geomechanical data is provided in sufficient
quantity.

CLOSURE
This report documents work that was completed in accordance with generally accepted
professional standards at the time and location in which the services were provided. No other
representations, warranties or guarantees are made concerning the accuracy or completeness of
the data or conclusions contained within this report, including no assurance that this work has
uncovered all potential liabilities associated with the identified property.
This report provides an evaluation of selected conditions associated with the identified portion of
each property that was assessed at the time the work was conducted and is based on information
obtained by and/or provided to Stantec at that time. There are no assurances regarding the
accuracy and completeness of this information. All information received from the client or third
parties in the preparation of this report has been assumed by Stantec to be correct. Stantec
assumes no responsibility for any deficiency or inaccuracy in information received from others.
The opinions in this report can only be relied upon as they relate to the condition of the portion of
the identified property that was assessed at the time the work was conducted. Activities at the
property subsequent to Stantec’s assessment may have significantly altered the property’s
condition. Stantec cannot comment on other areas of the property that were not assessed.
Conclusions made within this report consist of Stantec’s professional opinion at the time of writing this
report, and are based solely on the scope of work described in the report, the limited data
available and the results of the work. They are not a certification of the property’s condition. This
report should not be construed as legal advice.
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This report has been prepared for the exclusive use of the client identified herein and any use by
any third party is prohibited. Stantec assumes no responsibility for losses, .damages, liabilities or
claims, howsoever arising, from third party use of this report.
This report is limited by the following:
•

Conditions observed during the 2015 supplemental site assessment field program

•

Information provided-on historic mining operations

The conclusions are based on the site conditions encountered by Stantec at the time the work was
completed at the specific testing and/or sampling locations, and conditions may vary among
sampling locations.
Should additional information become available which differs significantly from our understanding
of conditions presented in this report, Stantec specifically disclaims any responsibility to update the
conclusions in this report.
Staniec Quality Management

This memo was prepared by Denis Thibodeau and reviewed by Keith Vaananen.

Denis Thibodeau, Ph. D, P.Eng.
Senior Mining Consultant
This report has been reviewed by:

Keith Vaananen, P.Eng.
Director, Mining Services
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