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Dear Christian, 

RE: Meadowbank Complex - Meadowbank Site - 2021 Annual Open Pit 
Geomechanical Inspection 

1.0 INTRODUCTION 
Agnico Eagle Mines Limited (AEM) operates the Meadowbank Complex, in Nunavut, Canada. The complex 
consists of the Meadowbank and Amaruq Sites. The Meadowbank Site consists of the Portage, Goose, 
Vault, and Phaser deposits. The deposits were mined using a series of open pits and mining is now 
complete. An annual inspection of the open pits by a third-party is required under the Type-A, Part 1, Item 2 
Water License for the mine. 

Tetra Tech Canada Inc. (Tetra Tech) has been the geotechnical engineer for the open pits at the 
Meadowbank Site since 2014 and has historically completed the annual inspections of the open pits. In 
2019, mining transitioned to the Amaruq Site, where Knight Piésold Ltd. (KP) is the geotechnical engineer 
for the open pits. In 2021 AEM requested that the annual inspection of the open pits at the Meadowbank 
Site be transitioned from Tetra Tech to KP so that a single annual inspection could be completed for both 
sites. To facilitate this transfer, the inspection of the open pits was carried out jointly by 
Mr. Cameron Clayton, M.Eng., P.Eng., P.Geo., of Tetra Tech and Mr. Ben Peacock, P.Eng., of KP from 
September 13 to 15, 2021.  

2.0 OPEN PITS INSPECTED 
Open pit mining at the Meadowbank Site ended in 2019 and the site has entered a new stage in its life 
where there is decreased activity around the open pits. The open pits are partially flooded and several have 
been partially or completely backfilled with waste rock or tailings. In general, this has both reduced the 
likelihood of a failure occurring and the consequences if a failure occurs. Consequently, there has been a 
reduction in monitoring and inspections at the Meadowbank Site. However, it is important to note that 
hazards continue to be present and, in some cases, new hazards have developed as a result of these 
changes. The open pits included in the inspection and their current status is summarized in Table 1.  

The results of the inspection are summarized in this letter and detailed in Appendix A. 
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Table 1  Open Pits Inspected and their Status 

Open Pit Current Status 

Portage Pit A Inactive, inactive in-pit waste rock dump, partially flooded and actively used for 
water management 

Portage Pit B Inactive, backfilled with waste rock (B Dump) 

Portage Pit C Inactive, backfilled with waste rock (C Dump) 

Portage Pit D Inactive, backfilled with waste rock (D Dump) 

Portage Pit E Inactive, inactive in-pit waste rock dump, partially flooded and actively used for 
tailings deposition 

Goose Pit Inactive, inactive in-pit waste rock dump, partially flooded, previously used for 
tailings deposition with the potential for future deposition 

Vault Pit Inactive, inactive in-pit waste rock dump, partially flooded 

Phaser Pit Inactive, partially flooded 

BB Phaser Pit Inactive, partially flooded 

3.0 2021 INSPECTION RESULTS 

3.1 GENERAL 

The Meadowbank site was inspected by Ben Peacock of KP, Cameron Clayton of Tetra Tech, and 
Christian Tremblay (Geotechnical Engineer) of AEM from September 13 to 15, 2021. Observations made 
during the site visit were grouped according to the following four headings at AEM’s request: 

 Priority 1 (P1): A high priority or structural safety issue considered immediately dangerous to life, 
health or the environment. Also includes issues with a significant risk of regulatory enforcement. 

 Priority 2 (P2): An issue that, if not corrected, could plausibly result in a structural safety issue leading 
to injury, environmental impact or significant regulatory enforcement. Also includes repeated 
deficiencies that demonstrate a systematic breakdown of procedures. 

 Priority 3 (P3): Single occurrences of deficiencies or non-conformances that in isolation are unlikely to 
result in structural safety issues. Also includes recommendations for pro-active measures important to 
the validation of the open pit slope design. 

 Priority 4 (P4): Opportunity for improvement, for example to meet industry best practices. 

As part of the transition of the annual inspections from Tetra Tech to KP, the findings from the 2020 annual 
inspection (Tetra Tech, 2021) were reviewed in the context of the current site activities. The findings and 
their current status are summarized in Table 2. Key observations made during the 2021 inspection are 
summarized in the following sections.   

3.2 PRIORITY 1 OBSERVATIONS 

No P1 observations were made during the inspection. 
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3.3 PRIORITY 2 OBSERVATIONS 

The following P2 observations were made: 

1. The B Dump extends into the flooded portion of Pit A. The lower platform of the dump has settled over 
time and previous inspections have identified the potential for failures of the dump slope as the water 
level rises in Pit A and the potential for thaw of the waste rock increases. The possibility of a failure of 
the dump extending back to the adjacent Amaruq All Weather Road (AWR) was discussed during this 
inspection. It is not clear if the topography and bedrock profile below the B Dump and the Amaruq AWR 
would result in a scenario where a failure of the dump could impact the road. The topography and 
bedrock profile should be reviewed. If the road could be plausibly impacted, stability analyses should 
be completed. 

2. Berms should be construct or re-established to prevent entrance to the following areas where access 
is no longer required:  
a. The Pit A East Ramp 
b. The upper platform of the B Dump 
c. The upper platform of the Vault Pit North Waste Rock Dump 
d. The Vault Waste Rock Dump (both access ramps). The existing berms only partially restrict access. 
e. The southern entrance to the Phaser / BB Phaser Pit Ring Road 

3. The need for continued access to the Vault Pit Ring Road should be reviewed and berms constructed 
to restrict entrance to areas where access is no longer required. In particular, review the need for berms 
to prevent access to the areas of subsidence adjacent Pond D and Vault Lake. 

4. The Vault Pit Ring Road has subsided adjacent Pond C and represents a hazard to vehicle traffic and 
access is still required. The area should be filled and graded or the area should be clearly marked with 
pylons. 

5. The ABF Garage has been constructed on top of the C Dump. Settlement of the dump, and potential 
structural damage to the garage, is likely once the water level in Pit A and Pit E reaches the base of 
the dump and the potential for thaw of the waste rock increases. The garage and its associated 
infrastructure should be relocated away from the waste rock dumps and the tailings management areas. 
Once the garage has been relocated, construct berms to prevent access to the C Dump platform. 

6. The Ground Control Management Plan (GCMP) for the Meadowbank Site was last updated in 2018 
and does not reflect the current state of operations or ground control activities. The GCMP should be 
reviewed and updated. The GCMP could be consolidated with the one for the Amaruq Site. In particular, 
the following should be completed: 
a. Specify the inspection and monitoring commitments. 
b. List/reference key sources of information for the Meadowbank open pits, including design reports 

and previous annual inspections so that the information is not lost. 

3.4 PRIORITY 3 OBSERVATIONS 

The following P3 observations were made: 

1. Continue the monthly visual inspections of the Goose Pit, Portage Pit A, Portage Pit E, Vault Pit, 
B Dump, C Dump and D Dump. 
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2. The Amaruq AWR crosses a rockfill embankment between the Vault and Phaser pits. The stability of 
the embankment could be adversely impacted if the water level in the Phaser pit increases and water 
ponds behind the embankment. The monthly visual inspections should consider the presence of 
seepage below the Amaruq AWR Embankment at the Vault Pit as well as the water level in the Phaser 
Pit.  

3. The ramps used to access the pit lakes at the Goose Pit, Portage Pit A, Vault Pit and Phaser Pit are 
currently not included in the monthly visual inspections. Visual inspections of the ramps should be 
completed prior to access or as part of the monthly inspections. In addition to the ramp, the inspections 
should continue to consider the open pit slopes and in-pit waste dumps. The Ring Road adjacent Vault 
Lake should be inspected prior to accessing the Vault Pit due to the potential for inrush from Vault Lake 
to the Vault Pit. If the hazard was mitigated (e.g., by breaching the Ring Road) the inspections of the 
Ring Road could be stopped.  

4. The visual inspections are currently completed on a monthly basis, regardless of the identified hazards. 
A formal mechanism should be developed to increase the frequency of visual inspections in response 
to defined criteria. 

5. The visual inspections are completed by the Geotechnical Group. While several members of the group 
have experience monitoring open pit slopes, the group’s focus is on the management of the dykes and 
tailings facilities. Recommend implementing an annual visual inspection of the open pits and in-pit 
waste rock dumps by the Rock Mechanics Group. 

6. Continue to monitor the wireline extensometers at the D Dump. 

7. The hazard assessment map captures many, but not all, of the hazards identified during the annual 
inspection. Comments have also been provided on several of the risk ratings. The hazard map should 
be reviewed and updated to reflect the outcome of the annual inspection. 

3.5 PRIORITY 4 OBSERVATIONS 

The following P4 observations were made: 

1. There is an opportunity to use imagery from the site drone surveys to evaluate the subsidence of the 
Goose Pit Waste Rock Dump, B Dump, C Dump, D Dump and Vault Pit Waste Rock Dump using 
photogrammetry. Recommend completing an assessment on an annual basis to supplement the 
existing visual inspections. 

2. The infiltration of surface water is likely contributing to the settlement observed at the B Dump. Grade 
the upper and lower platforms of the B Dump and fill the sinkholes/depressions in order to prevent 
water ponding and to limit further infiltration. 

3. Include the Vault Pit North Waste Rock Dump in the monthly visual inspections, focussing on the area 
of settlement. 

4. The Phaser and BB Phaser Pits are inactive, and flooding of the open pits has reduced the exposed 
rock slopes to a single bench or less. As a result, the geomechanical hazards associated with these 
open pits are limited. Recommend approaching the Nunavut Worker’s Safety and Compensation 
Commission (WSCC) about ending the third-party annual inspections for these open pits. 
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4.0 CLOSING 
We trust this letter meets your present needs. Please do not hesitate to contact us should you require 
anything further. 

Yours truly, 
 

 

 

 

 

 
Prepared:  Reviewed:  

Ben Peacock, P.Eng. Cameron Clayton, M.Eng., P.Eng., P.Geo. 
Specialist Engineer | Associate 
Knight Piésold Ltd. 

Principal Rock Mechanics Engineer 
Tetra Tech Canada Inc. 

 
Approval that this document adheres to the Knight Piésold Quality System:   

 
Attachments: 
Table 2 Rev 0  Status of Recommendations from 2020 Annual Inspection 
Appendix A   Meadowbank Complex - Meadowbank Site - 2021 Annual Open Pit Geomechanical  
  Inspection 

 

References: 

Tetra Tech Canada Inc. (Tetra Tech), 2021. 2020 Annual Pit Slope Performance Review – Meadowbank 
Mine, Nunavut. January 7. British Columbia. Ref No. 704-ENG.ROCK03163-01.  
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t r

igh
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cc
es
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is 
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e s
ou
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 en
d. 

Se
ve
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l g
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ar
ds
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en
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en
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 D
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d d
ow

n t
he

 pi
t w
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d d
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ate
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 ra
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e p

ote
nti
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 su
bs

ide
nc

e o
f th

e
ro
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is 

ar
ea

.
2.

Su
bs

ide
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e o
f th

e r
oa

d h
as
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rre
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dja
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nt 
Va

ult
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ke
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o s
ee
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d b
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w 
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d t
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ar
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ge

r r
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uir
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om
me
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cti
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en
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s t
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 ar
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r f
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en
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 pr
ev
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ed
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ve
nt 
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ro
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n o
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e R
ing
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 ar
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en

de
d t
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a b
e i
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pe
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d p
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d c
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R
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 D
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ce
nt 

Po
nd

 C
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ad
 is
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 an

d t
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ad
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ll u

se
d t

o a
cc
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ati
on
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. R
ec

om
me

nd
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g t
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 su
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r c
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rly
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s l
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ide
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th 
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p.
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e r
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 to

 th
e w
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te 
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ck

 du
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e o

nly
 pa

rtia
lly
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ke
d b

y b
er
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om

me
nd

 ex
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din
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.
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l c
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me

nt,
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g t
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ing
 R

oa
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nd
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tru

cti
ng
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rm
s t
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cc
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s t
o p
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tio
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d t
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 ne

ed
ed
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e t
o b
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ra
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e 
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Th
e P
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r a
nd

 B
B 

Ph
as

er
 op

en
 pi

ts 
we
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 in
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   S
ep
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r 1
4, 

20
21

. O
bs

er
va

tio
ns

 m
ad

e d
ur

ing
 th

e i
ns

pe
cti

on
 ar

e s
um

ma
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ed
 on
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e 

fol
low

ing
 sl

ide
s.

Mi
nin

g o
f th

e o
pe

n p
its

 is
 co

mp
let

e. 
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e a
pp

ro
xim

ate
 cu

rre
nt 

pit
 ge
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etr
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s 
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ow

n a
t r

igh
t. 
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e o

pe
n p
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e p
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tia
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it l
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 ar
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ot 
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igh

t.
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pe

n p
its
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o m
on
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y w

ate
r q

ua
lity
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mp

lin
g w

he
n t

he
 

pit
 la

ke
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 no
t fr

oz
en

. 
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im
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f th
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pe

cti
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cc
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o t
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s d
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d l
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igh
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No
te 
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ru
q A

ll W
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r R
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s b

etw
ee

n t
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 V
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lt a
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 P
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 em
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me
nt.

Th
e p

ote
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al 
for
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ing
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e W
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C 
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ou
t e

nd
ing

 th
e t

hir
d p
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ty 

ins
pe

cti
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s f
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se
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nd

 B
B 

Ph
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 op

en
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ts 
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s d
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s t
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ite
d. 
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ce
ss
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ed
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mp
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M 
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s p
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e m
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s o
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R
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Th
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n p
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s p
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nt 

ro
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 ex
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le 
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No
 pa

rtic
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r c
on
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rn

s w
er

e n
ote

d.
Ac

ce
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 to
 th

e o
pe

n p
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s p
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nte

d b
y a

 be
rm

.
No

 ev
ide

nc
e o

f in
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bil
ity

 w
as

 ob
se

rve
d i

n t
he

 A
ma

ru
q A

W
R 

em
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nk
me

nt.
 T

he
 em
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nk

me
nt 
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ins

pe
cte

d m
on

thl
y b

y t
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Ge
ote

ch
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al 
Gr

ou
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nd
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is 
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en
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d t
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se
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sp
ec

tio
ns

 co
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flo
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B 

Ph
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er
 pi
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 no
ted

 at
 th

e s
ou

th 
en

d o
f th

e p
it (
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d b
elo

w)
. T

he
 pi

t la
ke

 el
ev

ati
on
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ap

pr
ox

im
ate

ly 
20

 m
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gh
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 in
 

the
 B

B 
Ph

as
er

 pi
t th

an
 in

 th
e P
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se

r p
it  

Th
e s
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y o
f th

e A
ma

ru
q A

W
R 

em
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nk
me

nt 
co

uld
 be

 ad
ve
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cte
d i

f th
e w

ate
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ve
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 th
e P

ha
se

r 
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 in
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es

 an
d w

ate
r p

on
ds

 be
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d t
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nk
me

nt.
 A 

vis
ua

l a
ss
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en
t o

f th
e w

ate
r le

ve
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 th
e o

pe
n p

it s
ho

uld
 be

 in
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ate
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nto
 th

e m
on

thl
y 

ins
pe

cti
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s. 
No
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tha

t th
e p

it l
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e e
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ati
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 do
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pp
ea

r t
o h

av
e s

ign
ific

an
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 ch
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e t
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Pi
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 rin
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d b
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d p
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n p
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Th
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n p
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 pi
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ati

on
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s t
o b
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 co

up
le 

of 
me

ter
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igh
er
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an
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at 
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bs

er
ve

d d
ur

ing
 th
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0 i
ns

pe
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on
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ce
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n p
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s p
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ve

nte
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 be
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l c
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M
on

ito
rin

g 
an

d 
In

sp
ec

tio
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Vi
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al 
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pe
cti

on
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 co

mp
let

ed
 by

 th
e G

eo
tec

hn
ica

l G
ro

up
 on

 a 
mo

nth
ly 

ba
sis

 an
d a

 su
mm

ar
y r

ep
or

t a
nd

 m
ap

 is
su

ed
. 

Th
e R

oc
k M

ec
ha

nic
s G

ro
up

 do
es

 no
t c

ur
re

ntl
y c

om
mi

t to
 an

y i
ns

pe
cti

on
s o

f th
e M

ea
do

wb
an

ks
 pi

ts,
 th

ou
gh

 an
 in

sp
ec

tio
n w

as
 co

mp
let

ed
 in

 
Au

gu
st 

of 
thi

s y
ea

r. T
he

 m
ine

 is
 fo

rtu
na

te 
tha

t m
an

y m
em

be
rs 

of 
the

 G
eo

tec
hn

ica
l G

ro
up

 ha
ve

 op
en

 pi
t r

oc
k m

ec
ha

nic
s e

xp
er

ien
ce

. 
Ho

we
ve

r, t
his

 co
uld

 ch
an

ge
 ov

er
 tim

e. 
Re

co
mm

en
d i

mp
lem

en
tin

g a
n a

nn
ua

l in
sp

ec
tio

n o
f th

e o
pe

n p
its

 an
d i

n-
pit

 du
mp

s b
y t

he
 R

oc
k 

Me
ch

an
ics

 G
ro

up
 in

 ar
ea

s w
he

re
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ce
ss

 is
 st

ill 
re

qu
ire

d.
A 

se
lec

tio
n o

f th
e i

ns
pe

cti
on

 re
po

rts
 w

er
e r

ev
iew

ed
 an

d t
he

 fo
llo

wi
ng

 di
sc

us
se
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–

Mo
st 

of 
the

 ke
y h

az
ar

ds
 id

en
tifi

ed
 du

rin
g t

he
 20

21
 an

nu
al 

ins
pe

cti
on

 ar
e i

nc
lud

ed
 in

 th
e m

on
thl

y r
ep

or
ts.

 H
ow

ev
er,

 th
e r

am
ps

 us
ed

 to
 

ac
ce

ss
 th

e p
it l

ak
es

 in
 th

e G
oo

se
 P

it, 
Po

rta
ge

 P
it A

, V
au

lt P
it, 

an
d P

ha
se

r/B
B 

Ph
as

er
 P

its
 ar

e n
ot.

 R
ec

om
me

nd
 in

clu
din

g t
he
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ea
s, 

as
 w

ell
 as

 th
e V

au
lt R

ing
 R

oa
d, 

in 
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 in
sp

ec
tio

ns
, a

t le
as

t d
ur

ing
 pe

rio
ds

 w
he

n a
cc

es
s t

o t
he

 ra
mp

 is
 re

qu
ire

d (
e.g

., f
or

 pu
mp

 
ma

int
en

an
ce
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 w

ate
r q

ua
lity

 sa
mp

lin
g)

.
–

Th
e i

ns
pe

cti
on

s i
nc

lud
e a

 se
rie

s o
f s

tan
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rd
 ph

oto
s f

ro
m 

the
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me
 po

sit
ion

s. 
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is 

a g
oo

d p
ra

cti
ce
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ow

s c
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 be
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ke
d 

ov
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 tim
e. 

W
hil
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 fr
eq
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f th

e v
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s r
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re
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 ex
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e P
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.
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e c
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l d
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r m

an
ag

em
en

t in
 ar

ea
s w

he
re

 th
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Th
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t h
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en

t m
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t 6
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1)
 w
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vie
we

d. 
A 

su
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ar
y i

s s
ho

wn
 at

 rig
ht 

an
d c

om
me

nts
 a

re
 pr

ov
ide

d b
elo

w.
Ma
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 bu

t n
ot 
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 of

 th
e h

az
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ds
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en
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ed
 d

ur
ing

 th
e a
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ua

l in
sp

ec
tio

n h
av

e b
ee

n c
ap

tur
ed

 by
 th

e h
az

ar
d 

as
se

ss
me

nt.
 R

ec
om

me
nd

 in
clu

din
g t

he
 fo

llo
wi

ng
:

–
Po

rta
ge

 P
it A

 -
Ro

ck
fal

l h
az

ar
d a

lon
g t

he
 ea

st 
an

d w
es

t w
all

s o
f th

e S
ou

th 
Ra

mp
, m

itig
ate

d 
by

 th
e 

ro
ck

fal
l b

er
m.

–
Va

ult
  P

it &
 P

ha
se

r P
it -

Ro
ck

fal
l h

az
ar

d a
lon

g t
he

 ra
mp

 a
nd

 th
e p

ote
nti

al 
for

 a
 w

av
e c

au
se

d b
y a

 
fai

lur
e o

f th
e d

um
p, 

pit
 sl

op
e o

r t
he

 R
ing

 R
oa

d a
dja

ce
nt 

Va
ult

 La
ke

. In
sp

ec
tio

n 
re

qu
ire

d 
be

for
e 

ac
ce

ss
ing

 th
e r

am
p.

–
Va

ult
 P

it -
Su

bs
ide

nc
e h

az
ar

ds
 on

 th
e R

ing
 R

oa
d a

dja
ce

nt 
Po

nd
 C

 an
d P

on
d D

.
Th

e r
isk

 ra
tin

gs
 a

ss
ign

ed
 to

 th
e i

de
nti

fie
d 

ha
za

rd
s a

re
 th

ou
gh

t t
o b

e g
en

er
all

y r
ea

so
na

ble
. T

he
 fo

llo
wi

ng
 

co
mm

en
ts 

ar
e p

ro
vid

ed
:

–
Po

rta
ge

 P
it A

 -
Th

e s
ett

lem
en

t o
f th

e B
 D

um
p r

ep
re

se
nts

 a
 ris

k t
o p

er
so

nn
el 

on
 th

e l
ow

er
 du

mp
 

pla
tfo

rm
 (5

12
6 m

RL
) a

s w
ell

 as
 on

 th
e r

am
p 

be
low

. R
ec

om
me

nd
 e

nla
rg

ing
 th

e h
az

ar
d a

re
a t

o f
ull

y 
en

co
mp

as
s t

he
 lo

we
r d

um
p p

lat
for

m.
–

C 
Du

mp
 -

As
 th

er
e i

s a
 ro

ck
fal

l b
er

m 
at 

the
 to

e o
f th

e d
um

p a
nd

 a 
be

rm
 at

 th
e c

re
st,

 a
nd

 th
e d

um
p 

is 
ina

cti
ve

, th
e r

isk
 is

 lik
ely

 Lo
w 

ra
the

r t
ha

n M
od

er
ate

 u
nd

er
 cu

rre
nt 

co
nd

itio
ns

. 
It 

is 
re

co
gn

ize
d t

ha
t m

an
y o

f th
e h

ist
or

ica
l h

az
ar

ds
 ha

ve
 be

en
 el

im
ina

ted
 d

ue
 to

 th
e p

ar
tia

l o
r c

om
ple

te 
fill

ing
 of

 th
e o

pe
n p

its
 w

ith
 w

ate
r, 

tai
lin

gs
 an

d/o
r w

as
te 

ro
ck

. A
s a

 re
su

lt, 
the

 nu
mb

er
 o

f h
az

ar
ds

 is
 

re
du

cin
g o

ve
r t

im
e. 

H
az

ar
d 

As
se

ss
m

en
t
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M
on

ito
rin

g 
an

d 
In

sp
ec

tio
ns

A 
se

rie
s o

f p
iez

om
ete

rs 
an

d t
he

rm
ist

or
s w

er
e i

ns
tal

led
 at

 m
an

y o
f th

e o
pe

n p
its

. T
he

se
ins

tru
me

nts
 ar

e n
o l

on
ge

r m
on

ito
re

d f
ro

m 
a g

eo
me

ch
an

ica
l p

er
sp

ec
tiv

e. 
–

Th
e V

W
Ps

 an
d t

he
rm

ist
or

s a
t P

it E
 ar

e m
on

ito
re

d b
y t

he
 G

eo
tec

hn
ica

l G
ro

up
 fr

om
 an

en
vir

on
me

nta
l p

er
sp

ec
tiv

e g
ive

n t
he

 de
po

sit
ion

 of
 ta

ilin
gs

 in
 th

e o
pe

n p
it. 

–
Th

e V
W

Ps
 an

d t
he

rm
ist

or
s a

t th
e G

oo
se

 P
it a

re
 no

 lo
ng

er
 m

on
ito

re
d f

ro
m 

an
 en

vir
on

me
nta

l p
er

sp
ec

tiv
e a

s t
ail

ing
s d

ep
os

itio
n h

as
 st

op
pe

d. 
Re

co
mm

en
d r

ev
iew

ing
 th

e n
ee

d t
o m

on
ito

r t
he

se
 in

str
um

en
ts 

pe
rio

dic
all

y g
ive

n t
he

 po
ten

tia
l fo

r f
utu

re
 ta

ilin
gs

 de
po

sit
ion

.
TD

R 
ca

ble
s w

er
e i

ns
tal

led
 at

 P
it E

 an
d t

he
 G

oo
se

 P
it  

an
d a

n i
nc

lin
om

ete
r w

as
 in

sta
lle

d a
t P

it E
. T

he
se

 in
str

um
en

ts 
ar

e n
o l

on
ge

r m
on

ito
re

d.
W

ire
lin

e e
xte

ns
om

ete
rs 

we
re

 in
sta

lle
d a

t th
e c

re
st 

of 
Du

mp
 D

, a
bo

ve
 th

e n
or

the
rn

 ra
mp

 in
to 

Pi
t in

 re
sp

on
se

 to
 th

e d
ev

elo
pm

en
to

f te
ns

ion
 cr

ac
ks

 on
 

the
 up

pe
r p

lat
for

m 
of 

the
 du

mp
. T

he
 G

eo
tec

hn
ica

l G
ro

up
 co

mm
it t

o m
on

ito
rin

g t
he

 ex
ten

so
me

ter
s o

n a
 m

on
thl

y b
as

is,
 w

ith
 m

or
e f

re
qu

en
t r

ea
din

gs
 

de
pe

nd
ing

 on
 th

e o
bs

er
ve

d d
isp

lac
em

en
t, a

s s
et 

ou
t in

 th
e p

ro
ce

du
re

  “
W

ire
lin

e E
xte

ns
om

ete
r M

on
ito

rin
g i

n R
oc

k S
tor

ag
e F

ac
ilit

y”.
 T

he
 pr

oc
ed

ur
e 

als
o d

efi
ne

s d
isp

lac
em

en
t r

ate
 th

re
sh

old
s a

nd
 th

e a
ss

oc
iat

ed
 re

sp
on

se
s.

Mo
nth

ly 
re

ad
ing

s f
or

 th
e e

xte
ns

om
ete

rs 
ar

e a
va

ila
ble

 si
nc

e J
un

e, 
20

21
 al

tho
ug

h b
oth

 w
er

e r
es

et 
in 

Ju
ly.

 T
he

 da
ta 

ar
e s

ho
wn

 ab
ov

e . 
Ex

ten
so

me
ter

 2 
is 

re
po

rtin
g d

isp
lac

em
en

t, t
ho

ug
h t

he
 cu

rre
nt 

ra
te 

of 
<1

 m
m/

da
y i

s m
uc

h l
es

s t
ha

n t
he

 50
 m

m/
da

y t
hr

es
ho

ld 
tha

t w
ou

ld 
trig

ge
r a

 re
sp

on
se

 un
de

r t
he

 
pr

oc
ed

ur
e. 

Mo
nit

or
ing

 of
 th

e e
xte

ns
om

ete
rs 

sh
ou

ld 
co

nti
nu

e.
Th

e e
xte

ns
om

ete
rs 

pr
ov

ide
 po

int
 m

ea
su

re
me

nts
 of

 di
sp

lac
em

en
t a

nd
 ar

e l
im

ite
d t

o D
um

p D
. S

ett
lem

en
t a

nd
 te

ns
ion

 cr
ac

ks
 ha

ve
 be

en
 ob

se
rve

d a
t 

mo
st 

of 
the

 in
-p

it d
um

ps
. R

ec
om

me
nd

 ev
alu

ati
ng

 th
e u

se
 of

 th
e d

ro
ne

 su
rve

y i
ma

ge
ry 

an
d p

ho
tog

ra
mm

etr
y t

o e
va

lua
te 

se
ttle

me
nt 

ac
ro

ss
 al

l o
f th

e 
du

mp
s o

n a
n a

nn
ua

l b
as

is.
 T

his
 w

ou
ld 

pr
ov

ide
 a 

mo
re

 co
mp

re
he

ns
ive

 so
lut

ion
 w

ith
ou

t th
e n

ee
d f

or
 an

 ex
ten

siv
e n

etw
or

k o
f in

str
um

en
ts.

In
st

ru
m

en
ta

tio
n
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M
on

ito
rin

g 
an

d 
In

sp
ec

tio
ns

Th
e G

CM
P 

for
 th

e M
ea

do
wb

an
k S

ite
 w

as
 la

st 
up

da
ted

 in
 20

18
 an

d d
oe

s n
ot 

re
fle

ct 
the

 cu
rre

nt 
sta

te 
of 

op
er

ati
on

s o
r g

ro
un

d c
on

tro
l

ac
tiv

itie
s. 

Th
e G

CM
P 

sh
ou

ld 
be

 re
vie

we
d a

nd
 up

da
ted

 on
 an

 an
nu

al 
ba

sis
.

Th
er

e i
s a

 ne
ed

 to
 do

cu
me

nt 
the

 in
sp

ec
tio

n a
nd

 m
on

ito
rin

g r
eq

uir
em

en
ts.

 In
 ad

dit
ion

, k
ey

 so
ur

ce
s o

f in
for

ma
tio

n o
n t

he
 op

en
 pi

ts
sh

ou
ld 

be
 

re
fer

en
ce

d (
e.g

., a
 lis

t o
f r

ep
or

ts)
 so

 th
at 

the
 in

for
ma

tio
n i

s n
ot 

los
t. T

his
 co

uld
 be

 in
clu

de
d a

s a
 se

cti
on

 in
 th

e G
CM

P 
for

the
 A

ma
ru

q S
ite

 
ra

the
r t

ha
n a

 st
an

d-
alo

ne
 do

cu
me

nt.

G
ro

un
d 

C
on

tro
l M

an
ag

em
en

t P
la

n 
(G

C
M

P)
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R
ec

om
m

en
da

tio
ns

Th
e r

ec
om

me
nd

ati
on

s s
tem

mi
ng

 fr
om

 th
e i

ns
pe

cti
on

 ha
ve

 be
en

 gr
ou

pe
d i

nto
 fo

ur
 ca

teg
or

ies
 at

 A
EM

’s 
re

qu
es

t:
Pr

io
rit

y 1
 (P

1)
:A

 hi
gh

 pr
ior

ity
 or

 st
ru

ctu
ra

l s
afe

ty 
iss

ue
 co

ns
ide

re
d i

mm
ed

iat
ely

 da
ng

er
ou

s t
o l

ife
, h

ea
lth

 or
 th

e e
nv

iro
nm

en
t. A

lso
 in

clu
de

s
iss

ue
s w

ith
 a 

sig
nif

ica
nt 

ris
k o

f r
eg

ula
tor

y e
nfo

rce
me

nt.
Pr

io
rit

y 2
 (P

2)
:A

n i
ss

ue
 th

at,
 if 

no
t c

or
re

cte
d, 

co
uld

 pl
au

sib
ly 

re
su

lt i
n a

 st
ru

ctu
ra

l s
afe

ty 
iss

ue
 le

ad
ing

 to
 in

jur
y, 

en
vir

on
me

nta
l im

pa
ct 

or
 

sig
nif

ica
nt 

re
gu

lat
or

y e
nfo

rce
me

nt.
 A

lso
 in

clu
de

s r
ep

ea
ted

 de
fic

ien
cie

s t
ha

t d
em

on
str

ate
 a 

sy
ste

ma
tic

 br
ea

kd
ow

n o
f p

ro
ce

du
re

s.
Pr

io
rit

y 3
 (P

3)
:S

ing
le 

oc
cu

rre
nc

es
 of

 de
fic

ien
cie

s o
r n

on
-co

nfo
rm

an
ce

s t
ha

t in
 is

ola
tio

n a
re

 un
lik

ely
 to

 re
su

lt i
n s

tru
ctu

ra
l s

afe
ty 

iss
ue

s. 
Al

so
 in

clu
de

s r
ec

om
me

nd
ati

on
s f

or
 pr

o-
ac

tiv
e m

ea
su

re
s i

mp
or

tan
t to

 th
e v

ali
da

tio
n o

f th
e o

pe
n p

it s
lop

e d
es

ign
.

Pr
io

rit
y 4

 (P
4)

:O
pp

or
tun

ity
 fo

r im
pr

ov
em

en
t, f

or
 ex

am
ple

 to
 m

ee
t in

du
str

y b
es

t p
ra

cti
ce

s.

Th
e r

ec
om

me
nd

ati
on

s c
on

tai
ne

d i
n t

his
 pr

es
en

tat
ion

 ar
e b

rie
fly

 su
mm

ar
ize

d b
y c

ate
go

ry 
on

 th
e f

oll
ow

ing
 sl

ide
s.

Pr
io

rit
ie

s

A-
46

 o
f 5

1



47

R
ec

om
m

en
da

tio
ns

Pr
io

rit
y 1

 (P
1)

:
No

ne
 id

en
tifi

ed
Pr

io
rit

y 2
 (P

2)
:

1.
Re

vie
w 

the
 to

po
gr

ap
hy

 an
d b

ed
ro

ck
 pr

ofi
le 

be
low

 th
e B

 D
um

p a
nd

 th
e a

dja
ce

nt 
Am

ar
uq

 AW
R 

an
d a

ss
es

s w
he

the
r a

 fa
ilu

re
 of

 th
e d

um
p c

ou
ld 

im
pa

ct 
the

 ro
ad

.
2.

Co
ns

tru
ct 

or
 re

-e
sta

bli
sh

 be
rm

s t
o r

es
tric

t a
cc

es
s t

o t
he

 fo
llo

wi
ng

 ar
ea

s: 
a)

Th
e P

it A
 E

as
t R

am
p.

b)
Th

e u
pp

er
 pl

atf
or

m 
of 

the
 B

 D
um

p.
c)

Th
e u

pp
er

 pl
atf

or
m 

of 
the

 V
au

lt P
it N

or
th 

W
as

te 
Ro

ck
 D

um
p.

d)
Th

e V
au

lt w
as

te 
ro

ck
 du

mp
 (b

oth
 ac

ce
ss

 ra
mp

s).
 T

he
 ex

ist
ing

 be
rm

s o
nly

 pa
rtia

lly
 re

str
ict

 ac
ce

ss
.

e)
Th

e s
ou

the
rn

 en
tra

nc
e t

o t
he

 P
ha

se
r /

 B
B 

Ph
as

er
 P

it R
ing

 R
oa

d.
3.

Re
vie

w 
ac

ce
ss

 re
qu

ire
me

nts
 fo

r t
he

 V
au

lt P
it R

ing
 R

oa
d a

nd
 co

ns
tru

ct 
be

rm
s t

o r
es

tric
t e

ntr
an

ce
 to

 ar
ea

s w
he

re
 ac

ce
ss

 is
 no

 lo
ng

er
 re

qu
ire

d. 
In 

pa
rtic

ula
r, c

on
sid

er
 be

rm
s t

o p
re

ve
nt 

ac
ce

ss
 to

 th
e a

re
as

 of
 su

bs
ide

nc
e a

dja
ce

nt 
Po

nd
 D

 an
d V

au
lt L

ak
e.

4.
Fil

l a
nd

 gr
ad

e t
he

 ar
ea

 of
 su

bs
ide

nc
e o

n t
he

 V
au

lt P
it R

ing
 R

oa
d a

dja
ce

nt 
Po

nd
 C

 or
 m

ar
k t

he
 ar

ea
 w

ith
 py

lon
s.

5.
Re

loc
ate

 th
e A

BF
 G

ar
ag

e a
nd

 as
so

cia
ted

 in
fra

str
uc

tur
e a

wa
y f

ro
m 

the
 C

 D
um

p a
nd

 th
e t

ail
ing

s m
an

ag
em

en
t a

re
as

. O
nc

e t
he

 ga
ra

ge
ha

s b
ee

n 
re

loc
ate

d, 
co

ns
tru

ct 
be

rm
s t

o p
re

ve
nt 

ac
ce

ss
 to

 th
e d

um
p p

lat
for

m.

P1
 a

nd
 P

2
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R
ec

om
m

en
da

tio
ns

6.
Re

vie
w 

an
d u

pd
ate

 th
e G

ro
un

d C
on

tro
l M

an
ag

em
en

t P
lan

 (G
CM

P)
 fo

r t
he

 M
ea

do
wb

an
k S

ite
. T

he
 G

CM
P 

sh
ou

ld 
be

 re
vie

we
d a

nd
 up

da
ted

 an
nu

all
y. 

Th
e G

CM
P 

co
uld

 be
 co

ns
oli

da
ted

 w
ith

 th
e o

ne
 fo

r t
he

 A
ma

ru
q S

ite
. In

 pa
rtic

ula
r, t

he
 fo

llo
wi

ng
 sh

ou
ld 

be
 co

mp
let

ed
:

a)
Sp

ec
ify

 th
e i

ns
pe

cti
on

 an
d m

on
ito

rin
g c

om
mi

tm
en

ts,
 in

clu
din

g t
he

 as
so

cia
ted

 Tr
igg

er
 A

cti
on

 R
es

po
ns

e P
lan

 (T
AR

P)
 an

d w
ho

 is
 re

sp
o n

sib
le 

for
 

the
 in

sp
ec

tio
ns

.
b)

Lis
t / 

re
fer

en
ce

 ke
y s

ou
rce

s o
f in

for
ma

tio
n f

or
 th

e M
ea

do
wb

an
k o

pe
n p

its
, in

clu
din

g d
es

ign
 re

po
rts

 an
d p

re
vio

us
 an

nu
al 

ins
pe

cti
o n

s s
o t

ha
t th

e 
inf

or
ma

tio
n i

s n
ot 

los
t.

P2
 (C

on
t’d

)
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R
ec

om
m

en
da

tio
ns

Pr
io

rit
y 3

 (P
3)

:
1.

Co
nti

nu
e t

he
 m

on
thl

y v
isu

al 
ins

pe
cti

on
s o

f th
e G

oo
se

 P
it, 

Po
rta

ge
 P

it A
, P

or
tag

e P
it E

, V
au

lt P
it, 

B 
Du

mp
, C

 D
um

p a
nd

 D
 D

um
p.

2.
Th

e m
on

thl
y v

isu
al 

ins
pe

cti
on

s s
ho

uld
 co

ns
ide

r t
he

 pr
es

en
ce

 of
 se

ep
ag

e b
elo

w 
the

 A
ma

ru
q A

W
R 

Em
ba

nk
me

nt 
at 

the
 V

au
lt P

it a
s w

ell
 as

 th
e w

ate
r 

lev
el 

in 
the

 P
ha

se
r P

it.
3.

Co
mp

let
e a

nd
 do

cu
me

nt 
a v

isu
al 

ins
pe

cti
on

 of
 th

e r
am

ps
 us

ed
 to

 ac
ce

ss
 th

e p
it l

ak
es

 at
 th

e G
oo

se
 P

it, 
Po
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