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1.

Purpose/Report Summary
The purpose of this Staff Report is to present to the Mackenzie Valley
Land and Water Board (MVLWB or the Board) the Underground Work
Stabilization Plan (the Plan). The Plan is required under condition H.3 of
type B Water Licence (WL) MV2012L8-0010 (for deconstruction of the
roaster complex and underground stabilization activities at the Giant Mine
site, NT) issued to Aboriginal Affairs and Northern Development Canada Contaminants and Remediation Directorate (AANDC-CARD).

2.

Background
• December 19, 2012 -WL application received;
• March 28, 2013 - WL application issued to AANDC-CARD;
• August 7, 2013 - Underground Work Stabilization Plan package
received;
• August 19, 2013 - Plan posted on On-line Review System for public
comment period;
• September 6, 2013 - Comment deadline for reviewers;
• September 9, 2013 - Proponent responses due; and
• September 19, 2013 - Plan presented to the Board.

3.

Discussion
The Plan is a requirement of WL MV2012L8-0010 condition H.3 which
states:
The Licensee shall, 45 days prior to starting backfilling of
stopes or chambers, construction of new bulkheads or repair
of existing bulkheads in the Underground Work Stabilization
Area, submit to the Board for approval a detailed Underground
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Work Stabilization Plan. This plan shall contain the items as
listed under Schedule 2, item 2.
Schedule 2, item 2 states:
The detailed Underground Work Stabilization Plan referred to in
Part H, item 3 shall include, but not be limited to, the following:
a. A summary of the types of backfill material required which
may be one or a combination of tailings paste, waste rock
from mine development, or existing inert rock material on
the surface (e.g., quarried rock);
b. An estimate of the volume of each backfill material required;
c. Details of the proposed methodologies for carrying out
backfilling of the chambers and repairing/reinforcing
bulkheads;
d. Detailed plans to mitigate potential effects to the
environment and issues related to tailings excavation
including:
o

o
o

o

o

Management of wet or frozen tailings if encountered;
Ensuring acceptable grain size range of tailings as
there can be no slimes used in making paste;
Operational dust control (wetting of tailings during
excavation and paste production using treated
minewater);
Operational water management (treated minewater
usage associated with dust control and wash down of
equipment);
Cross-highway transport of tailings to temporary
stockpiles (trucked or piped);

e. Details on the process to collect, store, and treat "bleed"
water from tailings pastes; and
f.

Spill contingency plans specific to the Underground
Stabilization Work Area if the plans deviate from or add to
the November 2012 General Contingency and Emergency
Spill Response Plan prepared by Nuna/Deton Cho Joint
Venture as submitted in the Accepted Application.

On August 7, 2013, AANDC-CARD provided the MVLWB with an
Underground Work Stabilization Plan package (attached). The package
included the following:
MV2012L8-0010 -AANDC-CARD
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•
•
•

•

A cover letter describing the approach to the underground
stabilization work;
Attachment A: A Conformity Table describing how the WL
conditions are being met;
Submittal Document 1: The Giant Mine Underground Stabilization
Work Plan including Appendices A, B, and C;
o Appendix A: Material Safety Data Sheets;
o Appendix B: Compilation of Potential Environmental Impacts
and Mitigations describing the mitigative measures required
during the implementation of the Plan for Field Testing of
Paste Tailings Backfill Mixes and the Drift Barricade
Construction;
o Appendix C: Ambient Dust Monitoring Action Levels and
Responses; and
Submittal Document 2: The Giant Mine Underground Stabilization
Waste Management Plan

AANDC-CARD has divided the underground stabilization program into
three stages. The first stage of the work is the Field Paste Test program
(as submitted to the Board for approval) to determine the optimal paste
tailings mix.
The next stages of the program involve the implementation of the on-theground work backfilling and associated activities to stabilize the stopes.
The second stage of the stabilization program is described in the Plan
received. The second stage will be carried out in the fall 2013 and early
2014 and consists of the following activities:
• Providing support to pillars in a non-arsenic stope Bl-18 by
backfilling (complete backfill);
• Construction of barricades necessary to constrain backfill; and
• Reinforcing existing arsenic retaining bulkheads.
Stabilization of known stopes will be completed first. This stage of work
will be completed in the listed anticipated order:
• Mitigate high risk non-arsenic stopes with good knowledge base
and ease of underground access (Bl-18 stope);
• Optimize an approach and prepare to mitigate high risk non-arsenic
stopes with some data gaps and some underground access
challenges (B3-06 stope); and
• Develop a mitigation approach and prepare to mitigate the high risk
arsenic stopes (including B2-08 and B2-12/13/14) that have data
gaps and underground access challenges in parallel to improving
knowledge of the accessibility of the lower arsenic bulkhead and
crown pillars; monitoring of the situation; and optimizing the
approach for paste backfill production and placement techniques.
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Figure 1: Excavation of Tailings and Stockpiling (sourced from AANDC-CARD Underground
Stabilization Plan)

The total amount of backfill required for this section of work is estimated to
be 40,000m 3 . The paste will be a mixture of tailings, quarry material, and
cement.
There are going to be two main types of paste used during the backfill
process. The first type is a high slump paste; this is what the majority of
the fill will be. This type of paste resembles that of basaltic lava flow (fairly
fluid). The second type of paste is a low slump past, and that will be
required for areas where greater placement control is needed.
The paste will be mixed at the Bl-18 location. Wetted tailings will be
excavated from the south tailings pond and also the central tailings pond if
necessary please (see Figure 1: Excavation of Tailings and Stockpiling).
These tailings will be picked up by a truck which will pass through a wash
station and then the wetted tailings will be taken to the Bl-18 area. There
will be temporary tailings stock piles at the Bl-18 site as well as in the
south tailings pond. The temporary stock piles will be replenished every
two to three days to minimize traffic across the highway.
Paste will be placed into the underground via existing boreholes which
were drilled during the initial geotechnical work that was done on site. If
there are no existing boreholes, new holes will have to be drilled to ensure
that all of the work will be completed (MV2012S0019).
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During the backfill process there will be cameras installed to monitor the
placement of fill. Monitoring by video cameras and visual inspections will
be used to confirm that the barricades are functioning as required.
The current schedule predicts that work will begin in mid-September 2013.
Paste can be produced and placed during mild temperatures (-10°C during
the day). With this factor in mind, production and placement of paste will
discontinue near the beginning of November, depending on temperatures.
Once backfilling is complete for the season the machinery will be cleaned
and the paste lines will be flushed. Water that will be used to flush the lines
will be placed into the underground system, which is then directed to the
northwest tailings pond before being treated in the existing treatment plant.
Using the results (lessons learned) from stage two, AANDC-CARD will
continue to fill the remainder of the locations during stage three of the
program. An updated Plan that describes the remaining work to be carried
out in the third stage of the stabilization program will be submitted to the
Board for approval, most likely in early 2014.

4.

Comments
n/a

5.

Review Comments
On August 19, 2013 the Plan was distributed to the reviewers for their
review and comment. The submission date of comments was set for
September 6, 2013. The organizations which provided comments were
Alternatives North (AN), Environment Canada (EC) and the North Slave
Metis Alliance (NSMA).
In summary, AN recommends the following:
•
•
•
•
•
•
•
•
•
•
•
•

Clarification on the selection of which areas are the priority;
Clarification on the sequence of events relating to the backfill;
Clarification as to why non arsenic stopes are being filled prior to
the arsenic areas;
Clarification regarding the cost, trade-offs and paste stability;
Ensuring stability is maintained;
Clarification on the temperature cut-off;
Define "hazardous waste";
Clarification on the names of contractors;
Clarification as to how the boreholes will be treated after completion
of paste placement;
Clarification as to when the stopes containing arsenic be filled;
Clarification on the edits to the Waste Management Plan; and
Clarification on which pits will be used for backwashing the paste
lines.
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A summary of the points that were brought up by EC are summarized
below:
•

•

Further information related to contaminant loading; Clarity required
relating to the mitigation measures for tailings being added to the
underground; and
Provide the estimated contaminant loading related to the addition of
paste to the underground.

A summary of the points that were brought up by NSMA are summarized
below:
•
•
•
•
•
•

Clarification on the scope in relation to the greater Giant Mine
Project;
Clarification on how seasonal variables will be accounted for (water,
temperature);
Provide the mixture choices to the public when they are available;
Recommendation for testing the tailings to ensure that they are not
a risk to human health;
Clarification on dust mobilization; and
Confirmation of success to be added to the monitoring section of
the Stabilization Plan.

Further detail relating to each of the reviewing agencies' comments and
concerns can be found in the Online Review System Comment Summary
Table which is attached to this report.
In reviewing the responses submitted by AANDC-CARD, staff determined
that the responses were sufficient in addressing the comments, concerns
and questions raised by the reviewing agencies. Responses to comments
provided by AANDC-CARD have been attached to this report.

6.

Security
Not applicable.

7.

Conclusion
It is the understood by AANDC-CARD that there will be revisions to this
plan to allow for the third stage of the program which will require Board
approval.

8.

Recommendation
Staff recommends the Board approve the Underground Stabilization Plan
as it relates to the second phase of work being completed by AANDCCARD. Also staff recommend that instruction be given to AANDC-CARD
that if any further work needs to be done which is outside of the scope of
the Underground Stabilization Plan as submitted on August 7, 2013 the
work would require an updated plan which is for Board approval.
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9.

Attachments

•
•

Online Review System Comment Summary Table
0
0
0

0

•

Draft Approval Letter.

Respectfully submitted,

Tyree Mullaney
Regulatory Officer
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Review Comment Table

Organization

Contact Name

Contact Positionffitle

Email/Fax
(867)394-3322;

Fort Resolution Metis Council

Trudy King
( 86 7)8 74-44 72;
Wally Shuman

President

Tim Heron

NWTMN fMA Coordinator

Andrew Wanderingspirit Chief

Please see the attached Plan submitted by AANDC-CARD in relation to the Underground Stabilization Plan as required under their Water Licence. Please submit your
.ember 6, 2013.
867-766-7464

Comment Summary

Attachment C - Objectives and Criteria for

Bl-18
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Board Staff Respons.e. . . ~-·~

2

Underground Stabilization
Work Plan, section 3.0 Scope
of the Underground
Stabilization Work [note that
this subsection title is not
properly formatted in the
document] and 3.1 Objectives
Strategy (pgs. 6 and 7)

Comment It is unclear what the scope of the work is to be
undertaken and how decisions were made to focus the
underground stabilization work on only the stopes identified in
this Work Plan. Presumably there are hundreds ofstopes,
bulkheads and other structure, but it is not clear how AANDC
has inventoried them and set priorities.
Recommendation AANDC should provide references to
previous documents that provide an overall characterization of
the underground workings (e.g., non-arsenic slopes, partially
filled arsenic stopes, arsenic filled stopes) and any
characterization of risk (e.g., known or suspected subsidence or
failings, underneath Baker Creek or publicly accessible roads or
sites). If these documents have not previously been submitted to
the MVLWB, AANDC should do so as part of the review
process for this Work Plan.

Sep 9: The documents that were used to identify the subset of stopes and
Board Staff are satisfied with the
chambers that required advanced stabilization and that are now within the
response provided by the proponent.
scope ofWater Licence MV2007L8-0010 were previously identified in
Section 12 of the December 19, 2012 licence application form and in the
References section at the end of the Underground Stabilization Detailed
Project Description (USDPD) submitted with the December 19, 2012 water
licence application package. For reference purposes, the document
references are repeated below. The documents authored by AECOM,
Golder and Robertson GeoConsultants were provided under Tab 9 of the
application package submitted to the MVLWB and parties on December 19,
2012. Documents authored by SRK are older (2005 and 2006) and were
part of the body of information considered by AECOM, Golder and
Robertson GeoConsultants in the preparation of their documents listed
below. SRK's documents were provided to the MVLWB as part ofthe
original application for Water Licence MV2007L8-003 I in 2007

and again to parties and MVEIRB as part of the environmental
sessment in July 2012. As all reforences have been provided to the
MVLWB, they are not provided again as part of this response package.
References identified in the application package on December 19, 2012
include the following:
AECOM, 2012. Recommendation to Proceed with Site Stabilization
Plan at the Giant Mine. Document Number 320-Eng Support-20LET-OOO l-Rev2_20120305. Prepared for Public Works and
Government Services Canada. March.
Golder Associates Ltd., 2011 a. Opinion on the Stability of Arsenic
Stope 82-12113114 and Swface Access Controls. Report prepared for
Public Works and Government Services Canada (PWGSC); May 26,
20 I L AECOM Doc. No. 3I3-lJG-13-MEM-0005-Rev1-20110526;
GAL Doc. No. 060.
Golder Associates, 201 lb. /nvestigation, Mitigation, and Monitoring
of Known High Risk Underground Openings, Giant Mine Remediation
Project. Prepared for Public Works and Government Services Canada.
December.
Golder Associates Ltd., 2012a. Public Access Controls Above Arsenic
Stope 82-08, Giant Mine Remediation Project. Report prepared for
Public Works and Government Services Canada (PWGSC); February
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I, 2012. AECOM Doc. No. OOO-GEN-0-MEM-0006-Rev2_20120201;
GAL Doc. No. 154.
Golder Associates Ltd., 2012b. Public Access Controls Above NonArsenic Stope 2-01 Complex Near A2 Open-Pit, Giant Mine
Remediation Project. Report prepared for Public Works and
Government Services Canada (PWGSC); Februmy 1, 2012. AECOM
Doc. No. OOO-GEN-O-MEM-0007-Revl_20120201; GAL Doc. No.
156.
Robertson GeoConsultants Inc., 20 I0. Independent Experts Panel
Risk Assessment of Roaster Complex. Baker Creek, and Bulkheads
Related to Arsenic Trioxide Migration. Prepared for Contaminated
Sites Program, Indian and Northern Affairs Canada. April.
SRK Consulting (Canada) !nc., 2005. Crown Pillar Stability
Evaluation, Arsenic Trioxide Dust Storage Chambers and Stopes.
Prepared for Public Works and Government Services Canada. May.
SRK Consulting (Canada) Inc., 2006. Site Wide Crown Pillar Stability
Investigation. Prepared for Public Works and Government Services
Canada. Memorandum. January 17, 2006.

'3

.Underground Stabilization
!work Plan, section 3.2 Fall
'2013 and Winter/Spring 2014
Work Execution Strategy and
Sequence (pg. 7) and page 9

Comment In the text of the Work Plan, it clearly states the
sequence of the work as starting with stopes B 1-18 and then
C3- l 2/C5-09 which is to serve as a good area for
"commissioning of paste equipment". This is not consistent
with the order of work that appears on page 9 of the Work Plan.
At the August 23 meeting, AANDC and its contractors stated
that the work would start with C3- I2/C5-09 to field trial the
past backfilling, which makes complete sense to Alternatives
North. AANDC did not correct or agree that the sequence on
page 7 of the Work Plan is not correct.
Recommendation AANDC should clarify whether the
sequence provided on page 7 of the Work Plan is correct or not.
If not, please provide a corrected sequence of the work to be
done.

Board staff are satisfied with the
Sep 9: The sequence on page 7 is correct. The work sequence on page 7
clarification provided by the proponent.
describes the order in which mitigation plans will be developed for the
voids listed, not the steps in the backfill process (commissioning is a step in
the backfill process). The steps in the backfill process are described in
Section 4.1 of the Work Plan and are in the sequence recommended by
Alternatives North (i.e. commissioning before backfill).
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Underground Stabilization
Work Plan, section 3.2 Fall
2013 and Winter/Spring 2014
Work Execution Strategy and
Sequence (pg. 7)

Comment AANDC has provided a list of the work to
undertaken in sequence for this phase. As noted above in
comment #1, it is not clear how the priorities for this work were
set. Specifically we wonder why non-arsenic stopes are being
addressed before arsenic filled stopes (item iii in the list before
item iv)?
Recommendation AANDC should provide an explanation as to
the
and work sequence amongst items i to
done ahead of

Sep 9: Due to the unproductive bid process, the operating season for the
'Board Staff are satisfied with the
underground stabilization program has been shortened (at this time, work is response from the proponent.
limited to "warmer" temperatures). To use the time remaining in the 2013
operating season most effectively and efficiently. all high risk stopes were
first evaluated to determine the availability of existing information required
to implement a backfilling plan. TI1e mitigation plan involves drilling into
underground development and re-gaining underground access to old mining "
areas for placement of drift barricades and installation
of these
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arsenic stopes.

knowledge of the geometry of the underground workings and some areas
are better understood than others. Also, the feasibility for underground
to quickly and safely re-gain underground access to the development
associated with each high-risk stope was also considered in the
These factors arc clearly stated on page 7 of the August 2013
Plan. The arsenic stopes are left for later as the mitigation approach
refinement and it is only prudent to start with non-arsenic stopes
the health, safety, and environmental aspects of drilling into and
into arsenic containing voids. Also, high risk non-arsenic
adjacent to arsenic stopes are priority targets for backfilling not only
to their stability condition but stabilising them reduces the risk
associated with pillar failure and resulting release of arsenic dust and
Mntaminated water into the mine. The stability and other considerations
were used to sequence the stopes identified on page 7 of the August
3 Work Plan are summarized below. This information is fi.!rther
in the documents previonsly provided under Tab 9 of the December
19, 2012 application package and again identified within the response to
Comment 1:

!

Non-Arsenic Containing Stope 81-18: Although Stopc Bl-18 does
not contain arsenic trioxide, it is considered a high priority void and
is scheduled for backfilling first due to its location beneath Baker
Creek. As previously described in the December 19, 2012
application materials, failure of the crown pillar could potentially
allow water flows within Baker Creek to enter the underground
workings, creating an environmental and safety hazard. There was
also a good knowledge base and sound underground access available
for this stope.
2. Non-Arsenic Containing Stope C3-12/C5-09: For logistical
reasons, including absence of arsenic trioxide and proximal location
to Stope B 1-18, Stope C3- I 2/C5-09 is the most prudent choice as
the receiver of paste tailings during the commissioning of the paste
plant production and delivery system. Therefore, Stope C3-12/C509 is not being prioritized over other chambers. Rather, the multipurpose nature of the drilling into Stope C3-12/C5-09 is providing
an opportunity to efficiently develop its backfilling plan.
Additionally, C3-12/C5-09 stope has been the subject of mass
backfill movement in the past (Robertson GeoConsultants Inc.,
20 I 0) and has been identified as a mitigation target as it underlies
arsenic stope C2-12 and is near arsenic Chamber 9. The addition
some cementitious paste backfill will enhance stability of the area
but the stope void is very large and it cannot be completely filled
this year.
3. Non-Arsenic Containing Stope 83-06: Stope B3-06 is adjacent
underneath) arsenic containing Stope B2-08 and it is
to be backfilled after the backfill
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backfilling ofBl-18 stope and additional mine geometry and
position information is obtained. Failure of the pillar (sill
between non-arsenic stope B3-06 and the overlying arsenic
B2-08 could al low release of arsenic dust and contaminants
the mine beneath this area.
-Containing Stopes B2-08 and B2-12/13/l 4: These slopes
are priorities as their failure could impact BI Open Pit, roads, and
could potentially result in the release of arsenic trioxide dust to the
environment.
Underground Stabilization
Work Plan, section 4.2.1
Backfill Type and 4.2.3
Backfill Confinement (pgs.
10-11)

Comment It is unclear what the assumptions are that will go
into the design and perfonnance criteria for the paste backfill
and barricades. We believe that we heard at the August 23
meeting AANDC consultants indicated that the backfill is being
designed to last IOO years and that it would be necessary to
calculate what magnitude of earthquake the backfil 1would
survive. It is unclear how cost trade-offs will be made with
regard to the various design criteria and assumptions. It is our
understanding that that each area to be backfilled will present
its own opportunities and challenges but surely there must be
some standard design criteria that will guide this work. We note
that on March 8, 2013 in Response to AN Comment #29,
AANDC stated that "Backfill material has been categorized into
2 groups and the performance criteria for both is material
strength: Bulk Fill (250 kPa strength) and Structural Fill (600
kPa)" but at the August 23 meeting AANDC's contractors
discussed a IOO kPa performance criterion.
Recommendation AANDC should clearly explain what the
assumptions, design criteria and performance criteria will be for
the paste backfill and barricades (conventional vs. expanding
foam) to be undertaken (e.g., ability to withstand earthquakes of
XX magnitude, ability to withstand blasting of XX magnitude
that is less than anticipated for other underground rehabilitation
work or the highway bypass work currently underway, XX% of
each stope to be backfilled). AANDC should provide an
explanation as to how cost will be considered in making tradeoffs relating to the design and performance of the underground
backfill and banicades.

Sep 9: Attachment C, which was provided with the responses to comments IBoard staff are satisfied with the
on the Field Paste Test Work Plan (dated September 6, 2013), identifies the response provided by the proponent.
objectives and criteria for backfilling Stope B 1-18, including the target
paste strength. The closure objectives and criteria for the remaining
underground voids within the scope of the water licence will be developed
over winter 2103/2014 and submitted to the MVLWB for approval with the
corresponding updated work plans. The criteria for each underground stope
and chamber may be unique as they are dependent on the specific
characteristics of each void. The Project Team also provided an explanation
of the role of costs in paste mix selection in our responses to comments on
the Field Test program. From an engineering standpoint, appropriate
backfill could be achieved through the use of tailings alone, which would be
the cheapest solution. However, the decision has been made to use
additives such as Portland cement and other binders to improve the strength
and durability of the backfill material which is already an added cost
Therefore, the Project Team is already demonstrating that cost is not the
primary driver for selecting mixes. Rather, paste performance will be the
primary driver for selecting an appropriate mix(es). Engineering criteria
will be set and the most economic and efficient blend of various binder
additives will be used to meet those criteria.

Underground Stabilization
Work Plan, section 4.2.1
Backfill Type and 4.2.3
Backfill Confinement (pgs.
10-11)

Comment It is unclear how the design and performance criteria
for the paste backfill in the underground, will be used to control
future land use and activities to ensure the stability of the
underground is maintained. We acknowledge that this will
require some coordination with other parties including the City
of Yellowknife and Government of the NWT
Recommendation AANDC should provide some explanation

Sep 9: The design and perfonnance criteria for Stope B 1-18 were developed !Board staff are satisfied with the
to reduce the potential for subsidence or other failure at the surface to keep response provided by the proponent.
Baker Creek water from entering the mine. Future land use for the area
above B 1-18 stope is limited to institutional uses only as the area will be
within the AR 1 freeze zone. Specific alternative future uses will be subject
to discussions with the greater Giant Mine Remediation Project and
olders.
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of how it will use the design and perfonnance criteria for the
e that future land use
ility.
Underground Stabilization
Work Plan, section 4.5.1
Work Schedule (pg. 14)

Comment It appears that much of the work listed in this section
will be undertaken in winter conditions. We are concerned with
the capacity and technical ability to carry out this work over the
winter months. AANDC has stated "Paste backfill can be
produced in cold weather but logistical challenges increase as
bitter cold sets in (on the order of sustained daytime high
temperatures below -1 OC). At this point in project planning it is
assumed that the paste production and placement will cease
near the beginning of November but is dependent on weather.
Any schedule challenges will be first and best dealt with by
adding additional equipment and then adding a nightshift.
Solutions to the logistical challenges of paste production in
winter will be discussed and possibly addressed after the onset
project." [emphasis added] It is not clear who AANDC
discuss options with and whether Board approval wil I be

Stabilization
section 4.5.3
1cxcavaung and Stockpiling
(pg. 16)

1~.uuunem

.ep 9: As stated on page 14 in the August 2013 Underground Stabilization Board staff arc
ork Plan (USWP), paste backfilling will not occur when sustained
aytime highs are on the order of - IOC (page 14 in the August 2013 Work
Ian). For clarity, sustained daytime highs refer to the average daytime
igh over a period of7 consecutive days. Once backfilling stops, there will
e no need to excavate tailings. The curing process for backfill already
mp laced in Stope B 1-18 wil I not be impacted by surface air temperatures.
As stated on page 14 in the August 2013 USWP, the Project Team intends
to investigate ways to extend the operating season for the underground
stabilization program once backfilling has begun. It is the Project Team's
understanding that Part H, Item 6 of the water licence requires any changes
to the USWP be approved by the MVLWB. Discussions with the Giant
Mine Working Group will be held as appropriate when infonnation
becomes available. In addition, a public forum will be held to discuss the
status and results of the underground stabilization program after the end of
operating season (requirement of the approved SSP Communications
Part B, Item 7 of the water licence).

Board staff are satisfied with the
the Work Plan states, "Hazardous waste material is Sep9:
response provided by the proponent.
d to be encountered." AANDC has not specific what
"hazardous waste material" (presumably arsenic
Waste materials generated during the stabilization program and how
they will be managed are described in the August 2013 Waste
waste above XX ppm or asbestos or whatever)
Management Plan previously submitted to the MVLWB and parties.
what would happen if it is encountered.
Recommendation AANDC should define what it means by
Hazardous materials are defined by the federal and territorial
legislation, policy and guidelines identified in Section 1.3 of the
"hazardous waste material" and what would happen.
August 2013 Waste Management Plan. As indicated in item 9 on
page 11 of the August 2013 Waste Management Plan, hazardous
waste materials are not expected to be encountered during tailings
excavation, only non-hazardous wastes (e.g., wood, steel cables,
etc). Waste materials expected to be encow1tered during tailings
excavation are identified and their management described in Item 9
on page 11 of the Waste Management Plan previously provided on
August 7, 2013.
Arsenic and asbestos contaminated materials are specifically
mentioned in the comment. Arsenic contaminated materials were
identified and their management described in Item 12 on page 11 of

!
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the August 2013 Waste Management Plan provided on August 7,
2013. Asbestos containing waste materials are not included in the
August 2013 Waste Management Plan as they will not be generated
during the underground stabilization program.
19

Underground Stabilization
Work Plan, section 6.0
Quality Assurance/Quality
Control Measures (pg. 23)

Comment A number of contractor roles and responsibilities are
mentioned in the Work Plan but no specific firm names are
provided.
Recommendation AANDC should specify the names of each
contractor it intends to carry out the described work.

Sep 9: The contractors that intend to carry out the work were previously
identified in the August 7, 2013 covering letter for the Underground
Stabilization Water Licence Submittal Package. The geotechnical and
quality assurance/quality control engineer for the work described in the
August 2013 Work Plan is Golder Associates.

II

Underground Stabilization
Work
section 7. 0
Decommissioning Plan (pg.
24)

Comment We are concerned with leaving boreholes open that
may have been drilled or used during the underground
stabilization work. This may allow additional access for surface
waters to enter the underground working, increasing the work
load for mine water treatment The Work Plan states "Filling of
all boreholes used for backfilling, monitoring and air exhaust
with materials such as cement or cemented backfil L" It is not
clear whether the boreholes will be completely filled with
cement or concrete and what the life expectancy of the borehole
fill maybe.
Recommendation AANDC should confirm whether it intends
to completely backfill all boreholes drilled and used as part of
this Work Plan and what the life expectancy is of whatever
method is chosen.

Sep 9: As required by Condition 8 ofLUP MV2012S0019, all boreholes
Board staff are satisfied with the
will be plugged as the operation advances, unless otherwise authorized in
response provided by the proponent.
writing by an Inspector. Some boreholes will need to be accessed as
backfilling proceeds for monitoring purposes and so won't be plugged
immediately. All paste backfilling boreholes will include a surface casing
that is grouted into solid bedrock to preclude access of surface overburden
groundwater to the underground directly via the borehole. Once backfilling
is complete in an area and the borehole is no longer usefol for monitoring
and verification purposes the inner steel casing I sleeve will be retrieved (if
possible) and the borehole backfilled with cementitous grout as per industry
standard drilling practice so they are permanently plugged.

Comment It was our understanding that no arsenic filled
cham her stabilization was part of the scope of the work
presented in this Work Plan. The Work Plan states "Exhaust
holes will be filled at a very slow rate to minimize the potential
for transmission of arsenic dust up the holes." There does not
!appear to be any provisions in the Work Plan for the
measurement and control of any arsenic emissions from
backfilling arsenic filled slopes.
Recommendation AANDC should confirm whether the scope
of the work in this Work Plan covers the backfilling of any
slopes containing arsenic waste and what measures will be
taken to protect worker health and safety, and the general
environment, including water ways such as nearby Baker Creek
from arsenic emissions.

Board staff are satisfied with the
Sep 9: No arsenic-containing stopes will be backfilled under the August
2013 Underground Stabilization Work Plan. Specific measures to address response provided by the proponent.
risks associated with backfilling arsenic-containing stopes will be submitted
to the MVLWB for approval as part of the updated work plans as previously
described in the August 7, 2013 covering letter to the Underground
Stabilization Water Licence Submittal Package.

Comment It appears that this document is largely unaltered
from what AANOC submitted in December 2012 with the
original water licence application. For example, on page 3 it
states "Aboriginal Affairs and Northern Development Canada
(AANDC) is applying for a Type B water licence to undertake
underground stabilization work..."
Recommendation AANDC should carefolly review and

Sep 9: The Project Team notes that this is not a substantive comment Edits Board staff are satisfied with the
of this nature will be made during foture revisions of the Underground
response provided by the proponent.
Stabilization Work Plan.

l

l

Underground Stabilization
Work Plan, section 7.0
Decommissioning Plan (pg.
24)

Underground Stabilization
Waste Management Plan-General Comment

Board staff are satisfied with the
response provided by the proponent.

I

i

'
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properly update this Plan to ensure it reflects the issuance of the
water licence and other events that have taken place since
December 2012. A revised plan should be filed with the Board
that includes these updates and any other direction from the
Board.
13

Underground Stabilization
Waste Management Plan--s.
1.3 Environmental Policy and
Legislative Framework (pgs.
7-8)

Comment There are no municipal by-laws, policies or
guidelines listed in this section of the Plan. In its March 8, 2013
response to comment 31 from Alternatives North on the original
underground stabilization plan submitted with the water licence
application in December 2012, AANDC stated "Likewise, the
list is not final. The potential application of other legal
requirements will be explored with other regulators before
finalization of the project plans. With specific reforence to
municipal regulation, the Project Team will be applying for the
appropriate permits from the City of Yellowknife in March.
This will provide a useful opportunity to explore this issue in
detail prior to plan finalization." No progress appears to have
been made as no municipal legislation is listed.
Recommendation When AANDC updates this Plan as
suggested in the comment above, applicable municipal by-laws,
olicies and guidelines should be included.

Sep 9: The list of applicable legislation, policies and guidelines provided in !Board staff are satisfied with
the August 2013 Waste Management Plan is accurate to our knowledge to response provided by the nrononent
date. Discussions with the City regarding municipal permitting
requirements for work carried out at Giant Mine remain ongoing outside of
the MVLWB's process. Should City or any other regulatory processes
make it necessary to revise the Waste Management Plan, any such revisions
would be submitted to the MVLWB for approval.

Underground Stabilization
Waste Management Plan--s.
2.2 Waste Management
Infrastructure (pg. 14)

Comment The Plan states that "A2, Bl and Cl Open Pits
(Figure 2) are three of the eight open pits at the Site that may
received back flushed paste tailings." It is unclear whether
additional pits will be used or required fro backllushing and
under what conditions this may take place.
Recommendation AANDC should clarify what pits will be
used for backllushing and under what conditions this will take
place, especially for pits that are not adjacent to the work being
carried out.

ep 9: As previously stated in the Conformity Table attached to the August Board staff are satisfied with the
7, 2013 covering letter for the Underground Stabilization Water Licence
response provided by the proponent.
Submittal Package, the Waste Management Plan applies to the entire
underground stabilization program within the scope of the water licence and
not just backfilling of Stope B 1-18. Therefore, all open pits that may
receive backllushed material during the entire stabilization program were
identified in the Waste Management Plan. Under the August 2013 Work
Plan (page 21 ), backllush may be placed in B 1 Pit only. If future
stabilization work requires placing backtlush into other pits (i.e. A2, B 1 and
Cl Open Pits), it will be described in the updated work plans that require
aoproval by the MVLWB.

Part 1, Section 2.0, Pg 6.

Comment If stabilization a

iant Mine site continues to
Page 8 ofl2

chambers are being completed for those "within the scope of the
License", are there additional stopes or chambers that pose
potential hazards that fall outside the scope of this project and
the Underground Stabilization Work Plan?
Recommendation The NSMA seeks clarification on the scope
of this project in the context of the Giant Mine site.

underground stopes and chambers (which are collectively referred to as
response provided by the proponent.
voids). Engineering and risk assessments undertaken in 2011 and 2012
identified a subset of non-arsenic and arsenic containing voids that pose
environmental and health and safety risks ifthe ground above or adjacent to
these voids were to fail. The risks associated with these voids were such
that they are now being stabilized in advance of the completion of the
Report of Environmental Assessment. A water licence was issued that
allows the underground stabilization work to occur, but before backfilling
work can begin, work plans have to be approved. The current work plan
describes backfilling Stope B 1-18 and preparing for backfilling several
others and gaining the additional knowledge required to develop plans for
the remaining stopes and chambers. Additional work plans will be
submitted over the winter 2013/2014 for the other underground voids that
make up the subset included in the licence so that they can be stabilized in
2014 and 2015. At this time, the voids at the Giant Mine site that have been
assessed as posing the most risk are included within the scope of the licence
so that they can be backfilled as soon as possible. The voids included
within the scope of the licence are listed below:

.
..
.

Non-arsenic filled stopes B 1-18, 3-0 I /3-02, 3-70. and 2-18119 that
are under and adjacent to Baker Creek;
Arsenic filled slopes and chambers B2-08 and B2-l2/13/14;
Non-arsenic filled stopes C3-l2/5-09, B3-06 and B2-02/l8 that are
immediately adjacent to arsenic filled stopes; and
Non-arsenic stopes A2-0 I and l-43 that are under and adjacent to
publicly accessible areas including Highway 4.

Going forward, other underground voids at the Giant Mine that are not
listed above will be stabilized though various means as part of the greater
Giant Mine Remediation Project (GMRP). lfother voids start to show signs
of instability that need to be addressed on an expedited basis (i.e. potentially
prior to GMRP regulatory "l'l'IUva1s being received), then those voids will
be stabilized as a separate project from the GMRP.
!2

Part I, Section 3.2. Pg 7.

Sep 9: The comment references two seasonable variables which are
Comment The NSMA remains concerned that seasonal
changes in temperature and water flow will act as additional
addressed separately below:
complicating factors over the course of backfill procedures and
that these variables could affect the ability to apply techniques
Seasonal temperatures - Colder temperatures create logistical
and improvements learned during early paste backfill exercises.
challenges for making paste and backfilling voids (e.g., ability to
Recommendation The NSMA seeks an explanation on how
pump the paste; maintaining paste delivery system in cold weather;
seasonal variables will be accounted for, such as potential
tailings excavation). Backfill mix design criteria will be determined
differences in underground water levels.
and the paste backfill must meet the specification regardless of
ambient air temperature or it will not be placed in the ground. To
address these challenges, backfilling won't occur once sustained
daytime highs are on the order of - lOC (page 14 in the August 2013
Work Plan). For clarity, sustained daytime highs refer to the average
,.:Iaytim~ high ~ver_a pe~~~~~::::_~_e da~s Invest!_[~tions to

Board staff are satisfied with the
response provided by the proponent.
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solve the logistical challenges created by cold weather will be
undertaken in 201312014 so that the operating season can be extended;
however, this work has not yet started.

Underground water levels - Water is pumped year round from the
underground workings so that underground water levels in the area
stay below the 750 Level. Paste backfill will occur in void spaces
above the 750 Level and as such won't be affected by underground
water levels.
I, Section 4.2, Pg IO.

4

Part I, Section 4.2.3 Backfill
Confinement, Pg 11.

1~.ummem

Paste mixtures are critical to the success of this
The mixture types are described generally in this
however no supporting evidence or sources are

Sep 9: Paste tailings have been successfully used in various locations and

I

Board staff are satisfied with the
response provided by the proponent.
under diflerent conditions. Examples of successful past usage of paste
,tailings are provided in Attachment B. The stabilization strategy developed
for Stope Bl-18 which is presented in the August 2013 Work Plan is
Rnnmmendation The NSMA encourages the developer to
considered a long-term solution to reduce mine instability risks. Once
additional infonnation regarding the paste backfill as a Stope B 1-18 has been filled so that the empty space between the paste and
solution, as well as the mixture choices, with
the back of the stope is 1/20 the thickness of the crown pillar, the area
lreterenced examples of successful past usage. This seems a
would be considered stable in terms of limiting the risk of propagation of a
component of the project design given the risk involved failure to the extent that potential surface impacts (e.g., subsidence) do not
the public.
compromise public and worker health and safoty and the environment. The
stabilization strategies to be developed for the other underground voids
within the scope of the water licence will also be long term solutions. The
stabilization strategy for Stope B 1-18 includes barricade construction using
a variety of materials and backfilling with paste tailings. As Stope Bl-18
doesn't contain arsenic, rock material may also be used as backfill material.
The paste mix criteria for Stopc B 1-18 are known. At a minimum the paste
mix for Stope B 1-18 will contain 1% by weight of normal Portland cement,
and/or clean rock fill sourced off-site (see Attachment C). Specific paste
mix criteria for the other underground voids within the scope of the licence
will be developed following the completion of the field paste tests in late
September. The results of the field paste test will be provided to the
MVLWB and parties in the fall 2013 and the paste mix criteria will be
incorporated into the stabilization work plans to be submitted to the
MVLWB for approval over winter 2013/2014.

Comment It is explained that barriers to exit points will restrict
the movement of paste to unintended areas. Given the amount
of backfill required, there remains a question over the
significance of the barriers and the length of time they are
required.
Recommendation The NSMA suggests the proponent add
clarification on the drying times of the paste mixture, and at
what point a filled area would be deemed stable.

Sep 9: Curing time for the paste mixture will be between 12 hours and 7

Board staff are satisfied with the
days. Once Stope B 1-18 has been filled so that the empty space between
response provided by the proponent.
the paste and the back of the stope is 1/20 the thickness of the crown pillar,
the area would be considered stable in terms of limiting the risk of
propagation of a failure to the extent that potential surface impacts (e.g.,
subsidence) do not compromise public and worker health and safety and the
environment. The barricades are only required to hold the paste backfill in
place until it cures, then it is stable and comprises a larger barricade for new
fill to be added above it or beside it. The pa~te test will help us understand
curing times for various mixes.
Board staff are satisfied with the
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mention of tailing testing to ensure that the tailing
!components do not present a potential health risk.
Recommendation NSMA recommends precaution when
lremovin" tailings for re-use and suggests further explanation to
the tailings (including any materials that could be in
ponds) are an inert, appropriate material for this use and do
require any further precautions.

undernround mines within Canada and around the world (see examples
our response to NSMA Comment 3). One of the primary
with tailings is that they are sources of dust while exposed on the
Binding the tailings in a lightly cemented paste mixture
reduces the potential for dust generation at the Giant Mine.
dust generation during tailings excavation and stockpiling, the
mitigation measures will be used (as previously provided in
lftJJJJt:Hmx B to the August 2013 Work Plan):
Controlling vehicle and equipment speeds to 30 km/hour
Restricting traffic to designated roads.
Curtailing of work in high wind conditions
Wetting the tailings source areas with either treated mine water or
water ponded within the excavations.
lJse of soils tackifiers on areas of the South Pond as excavation
occurs.
Ambient dust monitoring will be carried out described in Appendix
C to the August 2013 Work Plan. The monitoring program
action levels and responses to exceedances of action levels.
lJse of dust covers (e.g, tarps) or a soil tackifier when transporting
tailings and on stockpiles.
Confirming the exact type, number and nature of buried materials within
tailings ponds is not possible until they are excavated. If such materials
encountered they are going to be managed a~ waste materials and won't
used as backfill material in the underground voids. Item 9 on page 11
August 2013 Waste Management Plan included in the submittal package
escribes how excavated items will be

Part I. 4.5.3 Excavating and
Stockpiling Tailings, Pg 15.

Comment Regarding access to, and removal of tailings for
stockpiling from the tailings basin area, the NSMA is concerned
about dust mobilization despite Page 20 descriptions of surface
wetting. The tailings ponds have already experiencing issues
with achieving thorough application of dust control coatings.
Recommendation NSMA encourages the proponent to
elaborate on dust control measures that will be implemented
and consider wetting of road surfaces, as well as any other
adjustments that will have to be made to control dust following
disturbance to the area i.e.: will application of a dust
suppression coating follow the same schedule and design for the
tailings prior to excavation?

Sep 9: Appendix B to the August 2013 Work Plan identifies the measures
that will be taken to prevent fugitive dust generation during tailings
excavation, transportation and stockpiling. For reference purposes they
repeated below:

staff are satisfied with the
provided by the proponent.

Controlling vehicle and equipment speeds to 30 km/hour.
Restricting traffic to designated roads.
Curtailing of work in high wind conditions
Wetting the tailings source areas with either treated mine water or
water ponded within the excavations.
lJse of soils tackifiers on areas of the South Pond as excavation
occurs.
Ambient dust monitoring will be carried out described in Appendix
C to the August 20 13 Work Plan. The monitoring program includes
action levels and responses to exceedances of action levels.
Use of dust covers (e.g., tarps) or a soil tackifier when transporting
tailings and on stockpiles.
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Part 1. 4.5.3 Excavating and
Stockpiling Tailings, Pg 16.

Comment Hazardous waste is not expected to be encountered
during tailings excavation, however, this remains a possibility.
Recommendation The NSMA wishes to see a statement added
by the proponent that recognizes that a plan is in place to deal
with potential hazardous waste should it be encountered, with
staff trained to recognize these materials and implement the
plan
"'

Sep 9: As stated on page 16 of the August 2013 Work Plan and on page 1
(item 9) of the Waste Management Plan, hazardous materials are not
expected to be encountered during tailings excavation. Ifhazardous
buried in the tailings pond are encountered, waste management f''"w"""',
for these materials would be subject to review and approval by the
MVLWB.

8

Part 1. Section 4 .4. General
Stabilization Work Flow, Pg
13.

Comment There are seven points to the stabilization plan, but
monitoring elements to ensure successful backfill are not
explicitly included.
Recommendation NSMA recommends that an 8th item is
added to include monitoring to confirm paste backfill success.

Sep 9: Section 6.1 in the August 2013 Work Plan outlines the monitoring
that will be done throughout the backfilling process for Stope B 1-18. For
reference purposes they are repeated below:

.
.

.
.
.
.
.

Board staff are satisfied with the
response provided by the proponent

All aspects of monitoring will be overseen by the project
professional engineer.
The paste delivery systems will be instrumented with pressure
transmitters to monitor pressure fluctuations in the line and pump as
a means to alert the operator when blockages have occurred or when
the delivery borehole and/or stope is full.
Cameras will be used in adjacent boreholes and in remote fixed
locations underground to help verify that backfill is complete as
required.
Measurements will be supplemented by direct underground visual
inspections or remote video monitoring depending on access to the
barricade sites.
Pressure mea~urements at fill barricades will be recorded, where
necessary, to ensure that barricades are not being overloaded.
Analytical testing laboratory will be certified by the Canadian
Association for Laboratory Accreditation.
Throughout delivery of tailings (i.e. at each pour), the pa~te will be
sampled to verify that it meets the requirements determined by the
paste engineer. The following types of tests will be conducted as
required:
Compressive strength testing
0
()
Daily or more frequently when required, grain size and
moisture content
Daily cement consumption
0
Daily water consumption
0
Surveys of tailings excavation area
0
Volume/pressure in backfill distribution pipelines
0
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