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Comment Summary
DIAND - GIANT (Proponent)
ID Topic

Reviewer
Proponent Response
Comment/Recommendation

1 General File

Comment (doc) ORS 5 Attachment 1 - GMRP Climate
Change Review Memo
Recommendation

2 General File

Comment (doc) ORS 5 Attachment 2 - Contaminated
Soils Response
Recommendation

Board Staff
Response

Alternatives North: Michael Nabert
ID Topic
1 Closure criteria P2-1

Reviewer
Proponent Response
Comment/Recommendation
Comment The primary design June 25: Open pit closure design studies are
plan for pit covers and tailings ongoing however the GMRP is currently thinking
covers appears to consist of an that engineered covers will not be integrated into

Board Staff
Response

impermeable membrane
surmounted by a depth of
granular fill. Although the
design intent is to prevent
ponding of water on tailings
covers, any ponding would
presumably occur at the level
of the geomembrane below the
overtopping fill, and be
difficult to visually observe
other than in extreme cases.
Similarly, subsidence events
that may compromise the
integrity of the geomembrane
itself may also prove difficult
to identity through visual
inspection. Similar pits in other
locations often use clay as a
liner. Is clay available in
sufficient quantity and if so
was this considered for Giant?
Recommendation
Alternatives North (AN)
recommends that the Giant
Mine Remediation Project
(GMRP) clarify how effective
monitoring of shallow graded
pit covers may identify
ponding or loss of integrity of
geomembranes in the absence
of clear visual data. What, if
any, measures may be
instituted to monitor for the

the pit closure design. If pit covers are required,
they will be graded to reduce ponding and if any
differential settlement is noted re-grading will be
carried out. If a cover with a geomembrane similar
to the tailings cover is used, limited (non-visible)
ponding would only result in very little infiltration
in terms of total volume. Any infiltration would
report to the mine pool and be treated. As per the
CRP section 5.3: Open Pits, if pit covers are
required either a rockfill layer with a geosynthetic
barrier layer (as chosen for tailings), or a rockfill
cover with compacted fine-grained soil would be
used. Monitoring of geomembrane from surface
includes observing for excessive deformation of
engineering cover and testing water quality of
runoff. If excessive differential deformation is
observed, the rockfill layer would be excavated to
expose the geomembrane and the repair would be
complete, as required. Please refer to responses to
Giant Mine Oversight Board: GMOB #27 and
Giant Mine Oversight Board: GMOB #29 for more
detail about geomembrane covers selected for the
TCAs.

occurrence of such ponding or
loss of geomembrane
integrity?
2 WTP outflow

Comment Water Treatment
Plant (WTP) effluent is
predicted to be denser than
surface water, creating a
sinking plume, and to dilute
less efficiently during under
ice conditions. Modelling may
need to be done to assess the
possibility that this may
represent a seasonally
heightened risk to benthics in
the outflow area.
Recommendation AN
recommends modelling of
under ice dispersal from the
Yellowknife Bay water outfall
be followed up with
monitoring of benthics in the
area during winter conditions
once built to verify the extent
to which benthic communities
may be impacted. Will there be
possible seasonal alterations to
the use and rate of outflow of
the WTP, or differing
expectations about the
dispersal of contaminants
under these conditions?

June 25: The GMRP will monitor benthic
invertebrates in sediment near to the outfall area in
the AEMP. The location of the monitoring stations
is still under review and would be included in the
Yellowknife Bay AEMP, which would be for
MVLWB approval prior to discharge from the new
WTP and outfall. In general, some changes to
benthic invertebrate communities will occur with
the dredging/covering of contaminated habitat and
replacement with new habitat in the area of the
outfall and there might be a lag time for
communities to colonize the new habitat.
Modelling has been done to predict under-ice and
open water behaviour of the plume (please refer to
EQC Report, Appendix E, Section E.2.2-4).
Modelling assumed steady state flow and indicated
some changes in dispersal patterns of the plume
between open-water conditions and under-ice
conditions. For example, the dilution factor at the
end of the turbulent mixing zone under-ice was
approximately 30 whereas during open-water
conditions the dilution factor was between 39 and
44. Seasonal alterations to the WTP outflow rate
have not been modelled. In general, under-ice
benthos sampling poses health and safety
challenges near any outfall in winter; fall benthos
sampling is proposed, which still captures any
possible effects from the previous winter and
would allow consistency with the past sampling
programs.

3 WTP outflow

Comment Treated water
outflow to Great Slave Lake is
anticipated to result in a
sinking plume as a result of
being denser than lake surface
water. If there is a possibility
of water outflow from the
WTP being warmer than
winter lake temperatures,
perhaps this might result in a
rising plume seasonally during
under ice conditions.
Recommendation AN
recommends that the GRMP
clarify whether any significant
temperature differential may
exist between water released
by the WTP during winter time
and the under ice lake water in
the mixing zone. Would such
an occurrence possibly alter
dispersal patterns in the mixing
zone or cause a change in ice
thickness in the outflow area?

June 25: Please refer to the response to
Alternatives North: Michael Nabert #2, and
Appendix E of the EQC Report for more details on
dispersal patterns during open water and under-ice
conditions. Near-field dispersion modelling was
completed on the effluent discharge to
Yellowknife Bay (Please refer to EQC Report,
Appendix E, Section E.2.2-4). During the icecovered season, the temperature of the effluent
was assumed to be 6 degrees C and the water in
the Yellowknife Bay is assumed to be 0.3 degrees
C. The potential for thin-ice due to this
temperature differential was discussed in SDE and
input from communities on the location of the
outfall was considered. The outfall location was
moved to the near-shore to reduce health and
safety risks (please refer to section 5.8 of the
CRP). Ice-thinning would be monitored post
construction of the outfall and signage and other
communication would be used to warn workers
and the public of risks of possible thin ice. (Please
refer to New Effluent Treatment Plant - Outfall
Location Options Analysis Appendix 5.8B to the
CRP (AECOM 2017a).

4 Freeze program

Comment The effects of
future climate warming on the
freeze program design have
been accounted for by
considering a 6.1ºC increase to
the mean annual air
temperature over the next
hundred years, based on
stabilization scenarios in the

June 25: In line with recent climate change
findings by Environment and Climate Change
Canada, Canadian Centre for Climate Modelling
and Analysis (CCCMA) and the IPCC 2014, the
GMRP has recently reevaluated its climate change
assumptions and made revisions to those reported
in the CRP. The CRP specified a MAAT of 6.1oC
based on IPCC 2007 projections. In 2014, the
IPCC released its Fifth Assessment Report, and

International Panel on Climate
Change 5th assessment report.
That assessment has been
demonstrated to be overly
conservative in its warming
predictions since its
publication in 2014, as more
recent climate research
indicates the potential for
significantly greater warming.
Of particular note are findings
that climate sensitivity is
higher than previous estimates
and also nonlinear, increasing
as temperatures rise (Tobias
Friedrich, Axel Timmermann,
Michelle Tigchelaar, Oliver
Elison Timm, and Andrey
Ganopolski: Nonlinear climate
sensitivity and its implications
for future greenhouse
warming, Science Advances 09
Nov 2016: Vol. 2, no. 11,
e1501923. DOI:
10.1126/sciadv.1501923), and
Environment and Climate
Change Canada's findings that
Northern Canada is warming at
triple the global rate within the
global context of a current
trajectory towards more than
2ºC of warming.
Recommendation As climate

used Representative Concentration Pathway (RCP)
scenarios to depict a range of possible future
concentrations of atmospheric greenhouse gases,
air pollutants and land use scenarios. Baseline
scenarios, which do not include any mitigation
effort to constrain greenhouse gas emissions result
in pathways that fall between RCP 6.0 and RCP
8.5. As such, the RCP 8.5 scenario reflects a worst
case scenario and is now used as the basis for the
scenario to evaluate long term thermosyphon
performance at Giant Mine. In support of the IPCC
assessments, detailed temperature projections
specific to Canadian regions were issued in 2016
through the Canadian Centre for Climate
Modelling and Analysis (CCCMA). The
Government of the Northwest Territories website
regarding climate change
(www.nwtclimatechange.ca), states that the rate of
warming in the Northwest Territories is anticipated
to be four to five times faster than the global rate.
Their website links to a tool developed by SNAP
(Scenarios Network for Alaska + Arctic Planning).
The SNAP tool uses model outputs that form the
basis for the IPCC's Fifth Assessment Report 2014
and the data is presented on a monthly basis,
allowing for the differentiation between summer
and winter warming trends. The developers of the
SNAP tool were asked by the Government of the
Northwest Territories to estimate climate change
trends beyond the IPCC 5th report bounds for
specific mines in and around, but excluding Giant
Mine. Current MAAT climate data at Giant best
matched that of the nearby NICO Mine. Using the

5 Baker Creek PMF
measures

change will represent the
largest variable impacting the
project, AN recommends that
the GMRP update its climate
considerations to bring them in
line with current predictions
and understanding of climate
science, and report at a regular
interval, no less than annually,
on how updated findings in the
field may impact the project's
current assumptions. It would
be of value for the freeze
program in particular if the
minimum number of operating
days for thermosyphons to
maintain the frozen shell were
calculated and a threshold of
observed warming established
to trigger consideration of
upgrading towards the use of a
hybrid freezing model.

highest and lowest MAAT projections out to 2130
for the NICO Mine, the change in MAAT between
2010 and 2130 is estimated to be +7.3°C with
winter air temperatures increasing +9.0°C over
120 years, while the summer air temperatures only
increase by +5.5°C. This is compared to a MAAT
of 6.1oC specified in the CRP based on IPCC 2007
projections. In terms of specifying a minimum
number of thermosyphon operating days per year,
this is not a relevant factor because it is both days
of operation and temperature of operation that
affect the heat extraction. The current design
accounts for both these factors. Annual updates to
the model will not be done; however, the long term
monitoring plan will allow for early detection of
ground temperature trending that is outside an
expected range and there will be multiple years of
response time to manage any change in operating
strategy, including a potential retrofit of
thermosyphons (which can be done without
additional drilling of more holes). Further details
can be found in ORS 5 - Attachment 1- GMRP
Climate Change Review Memo.

Comment Where section 5.0.5
mentions climate
considerations for Baker
Creek, it specifies that "Based
on the high end of the range of
potential change indicated by
the climate change assessment,
detailed designs will include
provision of additional
freeboard in critical areas near

June 25: The existing hydraulic model did not
calculate the additional channel and floodplain
hydraulic capacity that might be provided by
including 1 m of freeboard. However, it did
consider a scenario of 120% of calculated PMF,
which resulted in a water level increase of
approximately 0.35 m over the PMF alone.

pits (nominally up to 1 m
additional) to further decrease
the risk of flooding pits." If
adding additional freeboard to
critical areas near pits is
intended to serve as a
provision against the
possibility of Probable
Maximum Flood (PMF) being
underestimated, this provides
little clarity as to how much
additional security one metre
of additional freeboard may
provide.
Recommendation AN
recommends that the GMRP
clarify how much additional
security against flooding
additional freeboard may
represent by expressing it as a
specific additional percentage
of calculated PMF volume as
an available margin of error.
Would one metre of extra
freeboard allow the site to
accommodate 101% of
calculated PMF, or 150%?
6 Freeze program
monitoring and
maintenance plan

Comment The water licence
states that if a warming trend
occurred with the potential to
exceed the containment
criterion, this would be
indicated by post-closure

June 25: Analyses have shown that there will be
approximately 2-5 years of response time to
implement adaptive management strategies in the
event the field measured data show trends that
deviate from the calibrated models, which will use
actual climate data to the date of modeling as well

monitoring of temperature.
as the best climate future predictions available at
Warming trends will require
that time.
investigation and could require
mitigation. Greenland ice core
data indicate that significant
regional temperature changes
can occur quite rapidly during
periods of climate change. This
raises questions about the
responsiveness available to the
temperature monitoring
regime.
Recommendation How rapid
is the potential response time
for investigation of and
enacting mitigation measures
in response to a warming
trend?
7 Closure criteria P1-1

Comment The closure criteria
state that Berms/Diversions are
to be built to an elevation of
Baker Creek PMF. Section
5.0.5 specifies that "designs
will include provision of
additional freeboard in critical
areas near pits (nominally up
to 1 m additional) to further
decrease the risk of flooding
pits." This mention of
additional freeboard should be
consistent in all parts of the
licence, and should also
specify not only that the

June 25: Specific design criteria for
Berms/Diversions will be developed during
detailed design, and provision of freeboard above
the PMF will be considered. Values for freeboard
at different locations will be specified on a
location-specific basis in consideration of potential
risk.

designs will include additional
freeboard but that this
additional freeboard will
indeed be built.
Recommendation AN
recommends that the GMRP
specify that berms and
diversions be constructed to
accommodate PMF as well as
providing additional freeboard
as a margin for possible error
in PMF calculations.
8 Wildlife and Wildlife
Habitat Management
and Monitoring Plan

Comment Since birds and
other fauna tend to range over
wide areas, it will be difficult
to assess impacts on avian
populations in the region that
may be specific to Giant Mine.
Since insect and small
mammal populations tend to
contain themselves to smaller
ranges and provide food
sources for birds and other
larger fauna, it may be possible
to better assess potential
impacts on bird populations by
testing the levels of arsenic
bioaccumulation in key insect
and rodent species within the
site.
Recommendation AN
recommends that the GMRP
consider adding a monitoring

June 25: The GMRP has conducted a co-located
soil, vegetation, and small mammal (rodent)
survey in 2016 that was incorporated into the 2018
HHERA. This survey collected approximately 50
small mammal samples consisting of deer mouse
(Peromyscus maniculatus), northern red-backed
vole (Myodes rutilus), and shrews (Sorex sp.).
This data set was sufficient to determine whether
there were elevated levels of arsenic in these small
mammals and determine the possibility of adverse
effects. The measured small mammal data
demonstrated that no matter what the soil
concentrations were that the concentrations in the
small mammals (rodents) ranged from 0.1 to 5
mg/kg wet weight and the lowest concentration
measured was not associated with the lowest
arsenic soil concentration. The fact that rodents
were easy to collect on the Giant Mine site
demonstrated that rodents were reproducing. The
results of the assessment determined that birds
such as falcons and owls that would eat these

9 Human health
monitoring plan

effort that measures
bioaccumulation levels of
arsenic in insects and rodents
within the site area as a
measure towards greater
understanding of likely effects
on local bird populations.

rodents were not at risk and therefore there are no
likely effects on these bird populations. The 2018
HHERA determined that there were risks to birds
that consumed insects. This evaluation was based
on many conservative assumptions including that
emergent insect concentrations were 1/10 the
concentrations of benthic invertebrates and that
terrestrial insect concentrations were the same as
plant concentrations. Due to the data gap
surrounding insects within the 2018 assessment a
recommendation was made to collect of insect data
to verify the assumptions for birds and animals
that eat insects. The GMRP is evaluating adding
an insect monitoring component to its monitoring
programs.

Comment As one of the
concerns raised in the
Quantitative Risk Assessment
process includes consideration
of the possibility that humans
may forage for food or
medicinal plants from the site
area without understanding of
the possible risk of
bioaccumulated arsenic levels
in those plants being high, it
may serve the public good to
conduct testing of plants that
are more likely to be foraged
near their time of potential
harvest and make the results
publicly available.
Recommendation AN

June 25: As part of the Human Health and
Ecological Risk Assessment (HHERA), a
voluntary sampling program was initiated to
collect samples of country foods that members of
the different communities would eat. Members of
the YKDFN, NSMA, and other interested
stakeholders submitted samples of country foods
to the GMRP study team. The community
provided large wild game samples, small game
samples from different types of animals such as
rabbit, beaver, muskrat, bird, as well as berries or
edible plants and medicinal plans. The samples
came from areas where people hunt and harvest.
Organ samples were also analyzed. There were a
large number of fish samples from different areas
in Yellowknife Bay that were collected by various
scientific programs, as well as lake trout by
community members. Aquatic and terrestrial

10 B1 pit

recommends that the GMRP
undertake to test
bioaccumulation of arsenic in
plants associated with
traditional food and medicine
during the season when people
would be most likely to harvest
them and make the results
public in order to help reduce
risks of public exposure by
foragers.

vegetation sampling by the GMRP was also
considered in the HHERA. The samples provided
were then sent to the laboratory for analysis. The
sampling program was carried out over the course
of a year to cover harvesting during different
seasons. These results have been made public.

Comment Contaminated
material that does not fit in
chamber 15 is intended to be
stored in B1 pit, with a part of
B1 pit to be frozen. B1 pit has
the lowest pit rim elevation,
making it the most vulnerable
to overtopping by a possible
PMF, and 3 stopes or voids
under or adjacent to it with
volume c. 8200 cubic metres
that will need to be stabilized.
By contrast, B2 pit has a
higher pit rim and no
underlying voids or stopes to
represent risks of leakage
underground. B1 pit has a
larger volume, but only a nonspecified fraction of B1 pit is
to be frozen. It is somewhat
unclear why B1 pit was chosen
for this specific purpose.

June 25: The B1 pit has suitable volume available
to store the highly contaminated waste, and
freezing the arsenic stopes and chambers adjacent
to the pit walls will allow most of this material to
be frozen within the AR4 freeze zone without
installing extra thermosyphons. The B2 pit does
not have enough volume suitable to store and
freeze the 52,000 m3 of highly contaminated
granular fill. Although the B2 pit is adjacent to
some planned freeze zones extending the freeze
into the pit excavation could be problematic due to
the steep terrain on the east wall of the pit. Any
highly contaminated pit waste that is frozen in B1
pit will meet the same frozen containment criteria
as other freeze areas. Once the areas meet the
freeze criteria of -5C at 5 m from the
contaminants, water will not penetrate this highly
contaminated pit fill in the frozen zone and cannot
enter the mine workings below. Water diversion
berms will be constructed between Baker Creek
and the pit rims to protect the underground from
flooding, in the event that the area experiences a

11 Underground voids

Recommendation AN
recommends that the GMRP
clarify why B1 pit was
specifically chosen for
additional storage of
contaminated material and
freezing, and what proportion
of B1 pit is intended to be
frozen.

PMF. While the B1 pit has a pit rim elevation
close to the PMF, the B2 pit rim incorporates the
potentially vulnerable B2 dam which will need to
be raised to meet the new design standard of a
PMF. Arguably the B2 pit is more vulnerable to a
PMF flood than the B1 pit even though the rim
elevation is lower. Although the B1 pit does have
underground workings under and adjacent to it,
ongoing underground closure design includes
reasonably straight forward backfilling approaches
can suitably stabilize the floor of B1 pit. Heavily
contaminated fill will be placed in the bottom
eastern side of B1 pit, the percentage of which
remains to be determined. It is anticipated that the
planned thermosyphons to freeze these stopes will
only need to be augmented slightly to freeze this
material.

Comment A drilling program
was carried out in 2016 to
characterize the underground
voids, both under and adjacent
to the pits, and void volumes
were estimated, based on the
findings of this program.
Additional work is planned to
improve these estimates and
better understand the
feasibility and associated costs
of stabilizing the voids under
and adjacent to the open pits
where required, but no specific
time frame within which this
work is expected to be

June 25: Substantive designs for underground
closure is scheduled to be completed in the spring
of 2020, and the open pit closure designs is
scheduled to be completed in the summer of 2020.
Pit stabilization work is scheduled to be completed
by the spring of 2023, and open pit closure is
planned to be complete in the fall of 2025.
Currently, the underground design team is
collecting data to categorize the underground
voids, including getting entry to underground areas
which have not been accessible for years, for
example under and near the A1, B3, B4, and C1
pits. This investigation significantly improved the
understanding of the requirements for stabilizing
the underground areas under and adjacent to the
open pits. At this time, assessment of the data

completed is provided.
Recommendation When will
this work be conducted? Is it
possible that this assessment
will change the intended usage
of each pit or other aspects of
the current design plan? AN
recommends that the GMRP
specify the time frame in
which additional efforts to
better categorize the
underground voids, stability of
crown pillars, and challenges
involved in backfilling those
voids is expected to be
completed, and whether the
results may significantly alter
aspects of the final design plan
as it currently exists.
12 Contaminated soils and Comment While developed
sediments
areas of the site are intended to
be remediated to industrial soil
quality standards, and the
Townsite, Shoreline Lands and
Marina area will be remediated
to residential standards,
evidence seems to indicate that
there are likely to remain at
least some areas of relatively
high arsenic contamination
outside of the fenced area
within bedrock, forest, or
wetlands areas. As excavation

suggests that the current design approach stated in
the CRP will be appropriate to complete the
underground substantive design and no change to
the intended usage of the pits is expected.

June 25: The GMRP has a stated the following
site-wide objective: SW-4 "Residual risks are
identified, and local residents have been and
continue to be, informed of residual hazards (postremediation) (CRP, Table 5.0-1). Specific to this
objective, the GMRP has identified the following
two site wide criteria: "SW4-1 Public
communication initiatives as outlined in the
Perpetual Care Plan/Engagement Plan are
undertaken" and "SW4-2 A land map with residual
risks identified and available at Land Titles and
project websites." The GMRP will consult and
engage on the Perpetual Care Plan about the types
and format of signs and information to

and remediation efforts in
these areas may result in
extensive environmental
damage, such work is
considered infeasible, but
arsenic loading in the soil will
remain bioavailable and
concentrate in local flora,
possibly including traditional
foods.
Recommendation Is there any
intention to create a detailed
map of concentrations in areas
outside of the fence and to
mark areas of high
concentration with signage or
other warning measures? AN
encourages the GMRP to
develop a specific plan to
identify and reduce risks
associated with any "islands"
of higher contaminant
concentration in bedrock,
forest, and wetland soils
outside of the fenced area of
the site. Are any
methodologies for remediation
of that soil under
consideration, or is there a
commitment to funding
research in this area?
13 Delineation of fenced
area

communicate risk. A concentration map (for
outside the fence area after remediation) is not
planned as it assumed that is not a useful
mechanism for communicating with the public.
However a constraints map is provided in CRP
3.4-1. The GMRP has finished its review of
potential remediation options for these areas. No
further investigations or research is planned.
Please refer to ORS 5 - Attachment 2 Contaminated Soils Response for more
information regarding the GMRP's approach to
risk-managing contaminated soils.

Comment The final routing of June 25: Arsenic concentrations in
the fence is still under
bedrock/forest/wetland terrain soils are one of

evaluation and will be
completed as part of the
engineering work. Additional
soil sampling will be
completed to refine the
definition of arsenic impacts in
the bedrock/forest/wetland
terrain areas for consideration
in the fence routing. It is
unclear what specific criteria
will be used to define the
fenced boundary.
Recommendation Is a specific
threshold of contamination in
local soil the primary factor in
determining the exact final
location of the fence? How are
any areas of relatively high
contamination outside of the
fence to be managed? AN
recommends that the GMRP
clarify the specific criteria to
be used in determining
placement of the fence and
what strategies are available
for management of areas of
relatively high contamination
which are outside the fence
and not subject to remediation
efforts.
14 Contingency measures Comment While an effort is
clearly being made to assess
risks that may arise over the

multiple lines of evidence used to determine the
location of the fence. The rationale for the location
of the physical barrier was developed based on the
forensic mineralogy findings, the soil quality
model, review of case studies, and input from the
risk assessment team. Discussions on each of these
lines of evidence are provided in Sections 5.4.4.3
through 5.4.4.6 in the CRP. On average, soil
within the bedrock/forest/wetland terrain with
arsenic concentrations greater than 3,000 mg/kg
will be located inside the fenced area. Relative to
contaminated soils located in
bedrock/forest/wetland terrain outside the fence,
which are subject to risk management, the GMRP
has stated the following site-wide objective: "SW4. Residual risks are identified, and local residents
have been and continue to be, informed of residual
hazards (post-remediation)" (CRP, Table 5.0-1).
Specific to this objective, the GMRP has identified
the following two criteria: "SW4-1 Public
communication initiatives as outlined in the
Perpetual Care Plan / Engagement Plan are
undertaken; and SW4-2 A land map with residual
risks identified and available at Land Titles and
project websites." Please refer to ORS 2 Attachment #2 - Contaminated Soils Response.

June 25: There will be sufficient time (2-5 years)
to supply and install thermosyphon infrastructure
should the frozen shell require it to maintain

course of the project, the
current plan is sparse on what
sort of contingency measures
are being put in place lest some
of those potential risks
manifest.
Recommendation AN would
like more detail on any
additional contingency
measures that the site will be
equipped with. Will additional
thermosyphon parts and
equipment be on site should
the frozen shell require
additional stabilization? Will
the site or other local facilities
have the material capacity to
build more thermosyphons or
to convert them to hybrid
freezing systems? Will the
mine water pumps be
supported by backup systems
that can take over in the case
of a failure of the primary
pumps, and/or to provide extra
pumping capacity in the event
of unanticipated rise in mine
water levels? Has modelling
been done on the impact that a
potential rise in water level
might have upon the frozen
shell? Will impacted
communities be helped in

containment. There is redundancy in the plant
design and pumping capacity, given the amount of
underground storage there is sufficient time to
supply and install pumping capacity. Initial
modeling has been completed on the impact to the
frozen shell from a potential mine water raise. Any
health related concerns related to arsenic exposure
should be directed to a health care provider for
treatment. The GMRP is not considering
stockpiling chelating agents.

establishing a stockpile of
chelating agents to have
available for medicinal use in
circumstances where the public
may be exposed to elevated
arsenic levels?
City of Yellowknife: Kerry Penney
ID Topic
1 Plain Language
Summary

Reviewer
Proponent Response
Comment/Recommendation
Comment A figure would help
the plain language summary.
Recommendation Please add
a figure which shows the site
after closure. For example, on
page 7, the project discusses
putting fences around non-core
areas of high arsenic. Where
are these going to be?

2 Chapter 1 -1.1 Purpose Comment This document is
and Scope
intended to provide the final
closure plan - "a
comprehensive document". It

June 25: Figure 3.4-1 in the CRP shows the Site
post-closure, including the locations of the fences.
This figure will be included in the Plain Language
Summary. A fence will be installed around the
Core Industrial Area to restrict public access. The
Core Industrial Area consists of approximately 160
ha of bedrock/forest/wetland terrain with elevated
total arsenic concentrations in soil. The Core
Industrial Area is intersected by Ingraham Trail,
and it is possible there would be a requirement for
two fenced areas to accommodate the highway. In
addition, a fence will be installed along the
northwest boundary of the remediated Townsite
and Shoreline Lands. This fence will connect to
the Core Industrial Area fence line and act as a
physical barrier between the lands remediated to
residential soil quality criteria and the lands
remediated and/or risk managed to industrial soil
quality criteria.
June 25: Where sufficient detail is available, the
GMRP has proposed specific criteria, ready for
approval. In other cases, where design needs to be
more fully developed, the GMRP has indicated the

Board Staff
Response

leaves many major items
unclear - meaning that review
and approval in a haphazard
and piecemeal way. This
makes it harder for all parties
involved and shouldn't have
evolved to this point. The idea
that the detailed design is
necessary to inform the closure
criteria is not reasonable goals, objectives and criteria
are set, with the detailed design
stage providing the engineers
the time to show how those
closure targets are going to be
met. In certain occasions,
further work is needed and a
research reclamation plan is
developed. However, these are
ideally completed before the
final closure plan. This
document is equivalent to an
interim closure plan used at
other sites.
Recommendation The City
asks the Board to use its
discretion to direct the project
to identify the standards that
they will close to as soon as
possible - ideally before the
license is issued. This will
provide for a more holistic
understanding of what the end

type of criteria that will be developed and this will
guide designers. As the remediation project
unfolds a series of Design and Construction Plans
will be submitted for review and approval and
these will update criteria with more specifics. It is
expected the water license review process will
inform a revised CRP submission post-licensing.
Reviewer Slater Environmental Consulting
provides a comprehensive overview of the
approach in the report submitted to the MVLWB
in response to the GMRP Water Licence
Application. (Review of Post EA Package Giant
Mine Remediation Project, May 25, 2019, Slater
Environmental, p. 16).

points will be for each
component, ensure common
understanding during Phase II
of the reclamation, and
lowering the review burden in
the future.
3 Chapter 1 - 1.1 Purpose Comment "Because
and Scope
management and monitoring
needs will change over the
duration of the CRP, these
plans are stand-alone
documents. The plans include
actions for monitoring the
progress of remediation and
ultimately the achievement of
the closure objectives and
criteria as provided in the
CRP."
Recommendation Given the
disagreements on criteria
and/or a full set of criteria for
review, if the project's logic is
applied to the CRP in the same
way, then it will need to be
reviewed and updated because
it informs the management
plans. This is an approach that
we feel would be much more
utilitarian for all parties - to see
the CRP updated every three
years with a forward looking
approach to the work to be
undertaken. This would be for

June 25: The GMRP intends to provide updates to
the Closure and Reclamation Plan based on
updates to criteria or significant changes to scope
which have gone through a review process and
have been approved in the respective Design and
Construction Plan. The Closure and Reclamation
Plan provides an overview of the project and the
GMRP does not intend to provide a
comprehensive update unless there are significant
changes to the scope of the remediation project.
Submissions will be bundled as much as possible
in an effort to reduce the number of review
periods.

approval - resulting in several
large reviews replacing the
dozens of different reviews
that are going to be required.
4 Chapter 1 - 1.2 Goal (1) Comment This set of goals is
different than the project which
was assessed.
Recommendation The work
done during the intervening
years has resulted in changes
to the approach. That work
should not have resulted in
changes to the core goals of the
project. We would like to see
the goals of the DAR restored:
- maximizing the productivity
of Baker Creek - remediating
portions of the site to standards
suitable for other land uses,
with appropriate restrictions
and the goal that was
introduced to be removed: implement an approach that is
cost-effective and robust over
the long term

June 25: GMRP considers that taken together, the
fully revised and updated goals, principles and
objectives of the CRP are a significant
improvement on the DAR, one that is better
aligned with both affected party input and current
MVLWB guidance. The EA process did not
necessarily approve closure goals as written nor
did it specify that they could not be refined.
GMRP followed the Board's closure guidance and
set closure goals that are broad, applying to the
whole site. More specific objectives are also
established that are applicable to specific areas
(such as Baker Creek). The specific closure
objectives that follow from the goals define in
greater detail what the project is to achieve. These
were developed based on affected party input, the
report of the EA, and 2018 technical sessions, as
stated in Section 1.2 of the CRP. Further, the
closure objectives are consistent with those
previously presented for the GMRP in the Giant
Mine Remediation Plan (SRK/Senes 2007) and the
DAR (INAC and GNWT 2010), but have been
modified to be more specific and expanded to
account for specific components of the
remediation.For instance, while "maximizing the
productivity of Baker Creek" is no longer a goal,
there are now four specific objectives for Baker
Creek. These replace the former goal in a form that
is better aligned with current MVLWB guidance,

and states clearly the objectives for Baker Creek,
with more precise language. In particular, the
objectives take into account Fisheries Act
amendments and changing emphasis on the word
'productive' given it is hard to measure, as well as
input from engagement during SDE that indicated
that not all parties had the same goal for Baker
Creek. Some parties wanted fish excluded and
others wanted a sport fishery retained.
5 Chapter 1 - 1.2 Goal (2) Comment This set of goals is
different than the project which
was assessed.
Recommendation This
remediation was assessed not
just as a project to minimize
harm - to workers, to the
environment - but also to
provide something of value at
the end of it. Cost was not a
key factor in the environmental
assessment decision making
and it's not appropriate to
introduce it at this point. We
ask the Board to require that
these be incorporated - their
removal is potentially
significant. The City is
concerned that if the project
proceeds in this manner, it will
result in a project with a
different balance of positives
and negatives from what was
assessed.

June 25: The GMRP 2009 Remediation Plan and
the DAR both list cost-effectiveness as part of
closure goals/objectives so having cost in the CRP
is not new (see reviewer comment preamble to
City of Yellowknife: Kerry Penney #5). It would
be irresponsible not to include cost as a factor as a
government proponent. Measure 2 requires parties
to consider cost-effectiveness of closure solutions
for arsenic trioxide, suggesting cost-effectiveness
should be a consideration in mine closure. The
GMRP has been transparent when cost
considerations were made and included this in
option analyses as appendices to the CRP. Note
that many of the project decisions resulted in
increased cost to address the desires of affected
parties and reduce environment risk.

6 Chapter 1 - 1.2 Goals, p Comment The CRP should
1-6 item 3 (also p1-21) take into account restrictions
and opportunities to permit
future use of the closed mine to
the extent possible.
Recommendation The project
has not provided an
explanation as to how future
use has been taken into
account for the different areas
of the site. There is no
information provided to inform
what restrictions or
opportunities will exist after
the reclamation (this should
have been a key consideration
for setting goals and design
aspects). For each Closure
Component, please provide a
discussion on what land uses
were envisioned during the
development of the closure
plan, and what constraints
accompany the range of uses.
Ultimately, the City cannot
evaluate the closure plan if the
City doesn't know what the end
state of the land will be.
7 Closure and
Reclamation Plan 1.4.3

June 25: It is the intent of closure principle 3
"Constraints on future use" to address
considerations of restrictions and opportunities for
future use of the Site. Figure 3.4-1 of the CRP
shows the post-closure conditions and is a tool to
inform restrictions and opportunities in future land
use planning. The CRP Section 'the Considerations
of Closure Options and Selection of Closure
Activities-Key Drivers for Closure Decision'
describes the rational for decisions. In many cases,
one of the drivers for the final decision of the
closure activity was based on stakeholder
engagement (e.g. soils industrial vs residential.
Further background is described in the Surface
Design Engagement Report and history of
engagement appendix in the Engagement Plan. It
is important to note that the GMRP does not
determine what the future land uses are for the site.
It has taken into account feedback received from
stakeholders, and has accommodated those
concerns or requests.

Comment "Based on the
June 25: Thank you for the clarification.
engagement practices to date
(see Appendix 1B), the GMRP
believes affected parties have
had an active role in closure

planning and decision making"
Recommendation The City
would agree that there has
been the ability to provide
input to the closure planning
and decision making process.
To be clear, the decision
making has remained with the
project.
8 Closure and
Reclamation Plan 2.1.5

Comment Similar to the
June 25: Numeric trends are included in Figure
temperature paragraph, please 2.1.5
include the numeric trends in
the document.
Recommendation Update
section 2.1.5.

9 Closure and
Reclamation Plan 2.1.5

Comment It is difficult to
determine the endpoint of the
graph with the mean average
annual temperature (either year
or value).
Recommendation What is this
value? Given the rate of
increase observed
(approximately .037°C per
year) what would the predicted
MAAT be 100 years in the
future?

June 25: The source data can be accessed from the
reference GNWT. 2015. Climate Observations in
the Northwest Territories - Inuvik, Norman Wells,
Yellowknife, Fort Smith. Yellowknife:
Department of Government of the Northwest
Territories, Environment and Natural Resources.
Available at:
http://www.enr.gov.nt.ca/en/files/nwt-climateobservations-temperature-and-precipitationobservations-nwt-1957-2012. The GMRP provided
predicted MAAT in Section 5.0.5 Climate
Considerations. The GMRP at the time the CRP
was submitted was considering a 6.1oC increase to
mean annual air temperature. . This MAAT has
been revised upward since February 2019 to an
increase of 7.4oC by 2125. More detail is provided
in response to ORS 5 Alternatives North #4.

10 Closure and
Reclamation Plan 2.1.5

Comment Generally speaking,
appreciable climate change
started in 1985. Inclusion of
the early part of the climate
record may not be indicative of
the changing environment.
Recommendation Please
calculate a predicted rate of
temperature increase for the
next 100 years based on the
data recorded over the last 34
years. Please provide this value
and include it as part of the
climate trends if it represents
another consideration than
what is provided.

June 25: The Government of the Northwest
Territories website regarding climate change
(www.nwtclimatechange.ca), states that the rate of
warming in the Northwest Territories is anticipated
to be four to five times faster than the global rate.
Their website links to a tool developed by SNAP
(Scenarios Network for Alaska + Arctic Planning).
The SNAP tool uses model outputs that form the
basis for the IPCC's Fifth Assessment Report 2014
and the data is presented on a monthly basis,
allowing for the differentiation between summer
and winter warming trends. A limitation of the
IPCC data and subsequently the SNAP data is that
it only projects out climate change trends until the
year 2100. Construction of the freeze program is
anticipated to be completed by 2025, so a 100 year
projection of freeze performance would require
climate change data until 2125. This is the model
we have used for design. More details are provided
in ORS 5 - Attachment 1 - GMRP Climate Change
Review Memo.

11 Closure and
Reclamation Plan 2.1.5

Comment The City is
concerned that the climate
models are not going to be
sufficiently accurate, with the
not just the adaptive
management steps somewhat
unclear, but also the
effectiveness of the range of
options unclear.
Recommendation The City
believes that the response
framework associated with the

June 25: Please refer to the responses to
Alternatives North: Michael Nabert #4 and #5. The
final monitoring and response framework will be
provided in the Design and Construction Plan. The
GMRP is confident that the overall Freeze
monitoring plan and the contingency to
supplement the freeze with hybrid
themorpsyphons will be sufficiently robust. The
hybrids will provide a very rapid recovery to offset
any undesired ground warming trends after which
time they can be used only as needed to maintain
the containment criteria. The freeze system will

frozen block needs to be
have sufficient flexibility to handle any climate
developed according to a
upset condition.
defined timeline. Part of this
effort needs to be focused on
identifying the range of options
and the amount of resilience
that each option provides
12 Closure and
Reclamation Plan Figure 2.3-3

Comment TDS concentrations
are very high, through to Baker
Creek.
Recommendation 1) Please
explain why TDS or its
individual constituents do not
constitute contaminants of
concern. TDS levels in the
receiving environment are
much, much lower than the
effluent. 2) Can the project
discuss the TDS levels in the
effluent after the new water
treatment plant, along with the
levels both in and outside the
mixing zone 3) The 95% trend
at Baker Creek seems to have a
trend where it's increasing in a
fairly linear manner since 2004
(except in 2018). Has the
project reviewed this and is it a
matter of concern for
licensing?

June 25: Please refer to Section 5.2.2 of the EQC
report for information on why TDS itself is not a
COPC. For concentrations at end of pipe, and
inside and outside the mixing zones, please refer to
Section 4.3, Section 4.4 and Appendix E of the
EQC report. The GMRP is watching this trend and
did observe its decline in 2018. The factors
influencing the increase in TDS are not fully
understood and likely from multiple contributors
on site. Potential contributors include recent
regional dry conditions (areas of TCA ponds
drying and then re-wetting), dust suppressant, and
the addition of ferric sulphate during effluent
treatment. Concentrations of TDS, chloride and
sulphate in ETP discharge were lower in 2018,
which was a higher precipitation year compared to
recent years (Figures B-4, B-8, and B-14 of the
EQC Report), demonstrating the potential effects
of site and regional/climate conditions on TDS and
ion concentrations. Monitoring of the ETP
discharge will continue, and the pattern in TDS
and ion concentrations will be evaluated. The
GMRP has directed the MCM to review
alternative dust suppressants to calcium chloride,
which has been used for a number of years on the
road network. Additionally, GMRP has reviewed

potential alternatives to ferric sulphate, which is
used in the ETP. Another comparable coagulant is
ferric chloride. However, to date, no appropriate
alternative has been identified that would not
contribute to either chloride or sulphate loading.
13 Closure and
Reclamation Plan 2.3.3.2

Comment Given the range of
monitoring wells seem to be
predominately shallow in
nature, the City would like to
better understand how the
project is monitoring that the
'groundwater sink' is being
maintained.
Recommendation Please
provide a discussion on how
the project currently is
demonstrating that the
pumping is acting as a
hydraulic sink, how it will do
this during Phase II of the
remediation, and then what
steps will be taken during
Phase III.

June 25: The GMRP presumes that Phase II and
Phase III in the comment by the City of
Yellowknife refer to the "Active Remediation and
Adaptive Management" and the "Post-closure
Monitoring and Maintenance" stages of the
project, respectively. In order to establish the
conditions under which the mine acts as a
groundwater sink, the GMRP developed a 3-D
hydrogeological model. The model was used to
determine approximately at what elevation the
mine would stop acting as a groundwater sink. The
GMRP can monitor that the groundwater sink is
being maintained by simply monitoring the
elevation of the mine pool. This numerical model
of the groundwater regime in the area of the
Project was developed and calibrated to current
conditions using, as a first line of evidence,
measured groundwater levels and measured
hydraulic conductivities of the rock mass at Giant
Mine. Historic pumping records were used as a
second line of evidence to validate the model's
calibration. The model predicts the mine would act
as a sink at mine water elevations of -78 masl (i.e.
750 level), 33 masl (425 L) and 157 masl (slightly
above Yellowknife Bay), and that groundwater
would start discharging to Yellowknife Bay if the
mine water elevation reaches approximately 162
masl (spill point elevation of the A2 pit). Please

note that, in addition to the shallow groundwater
well network, the GMRP monitors a network of
multi-level wells (sometimes referred to as
WestBay wells) that extend in some places over 1
km in depth. These are installed generally around
the mine envelope. Water quality and pressure
measurements are collected twice-annually as with
the shallow well monitoring program.
14 Closure and
Reclamation Plan Figure 2.3-7

Comment One of the goals of
the project is to prevent arsenic
from entering the environment.
In figure 2.3-7 we see some of
the shallow wells with extreme
arsenic levels.
Recommendation How will
the closure activities effect the
concentrations observed in the
range of monitoring wells
found in this figure? Which of
these wells will be kept as a
monitoring tool through
closure? What ranges would
suggest or demonstrate that the
closure has been effective in
preventing the mobilization of
arsenic?

June 25: Almost all the wells were installed and
screened within heavily contaminated sources
areas (tailings or heavily contaminated soil), with
the purpose of characterizing the mobility of these
contaminant sources themselves and not
necessarily migration away from the source. In all
cases, these source areas will be either removed
and disposed of in a contained location on-site or
contained in-situ with the use of an engineered
cover (as per CRP Section 5.4 Contaminated Soils
and Sediments and Section 5.6 Tailings
Containment Areas). The engineered cover will
consist of a low permeability geosynthetic cover to
minimize the possibility that precipitation will
come in contact with or seep through the
contaminated source material. The only wells
installed beyond source area limits are: MW0004A/B, downgradient of the North TCA; and
MW00-02, MW00-03A/B, downgradient of the
Northwest TCA; and MW01-2A/B at the
Foreshore Tailings. As per the Water Management
and Monitoring Plan and Surveillance Network
Program (SNP)submitted as part of the GMRP
Water Licence Application package, these wells
are proposed for continued use as SNP stations to

monitor lateral seepage from the TCAs, along with
new wells to be installed to the west and south of
the Northwest TCA, to the northeast of the North
TCA and to the east of the North and Central
TCAs.
15 Closure and
Reclamation Plan Figure 2.3-9 and page
2-37

Comment Uncertainty around
elevation.
Recommendation If the 750L
is at -67m above sea level, can
the project confirm that the
950 level is at -120m and the
1500 level is at -281m above
sea level? Secondly, can the
project label the data points on
the figures - confirming that
"0m depth" is actually the 750
level (and thus is 240m below
the C collar).

16 Closure and
Comment This passage notes
Reclamation Plan - 3.2 that there are 6 components.
Recommendation The closure
documents use different
numbers of components
throughout. At some point it'd
be useful if the project would
establish a single set of
components to help convey

June 25: Depths noted in the text bullets on Page
2-37 of CRP and in Figure 2.3-9 are relative to the
750L, which is the level from which the water
samples were collected (i.e., where the sampling
instrumentation was located). In the plot, 0 m =
750L for visual purposes only. The figure depths
are not referenced to elevation above mean sea
level (amsl); however, the conversion is provided
below and in the glossary of the CRP: 750L: 66.7m amsl; 950L: -127.2m amsl; and 1500L: 282.3m amsl. These elevations have been
confirmed with accurate surveys. Note that all
mine track levels were driven at approximately at a
+1% grade so that water would drain towards Cshaft so the track level elevations are not constant
throughout the mine. There is a typographical error
on page 2-37 of the CRP, the first bullet should
read: [.] (215 m from the 750L).
June 25: The GMRP would like to further discuss
how remediation activities are grouped into
Engineered Components as defined in the
application during the technical sessions.

how they are breaking down
the site into different
management units.
17 Closure and
Reclamation Plan 3.3.5

Comment "While notices were
printed in the Yellowknife
newspapers warning people
not to use or drink meltwater,
these warnings did not
necessarily reach local First
Nations groups."
Recommendation We don't
believe that this
characterization is accurate or
in line with the spirit of
reconciliation. Please evaluate
this passage with YKDFN or
modify it.

June 25: The CRP includes section 3.3.5 to
acknowledge and document the impacts the Giant
Mine had on indigenous people. The GMRP will
continue to make efforts to address the topic
respectfully.

18 Closure and
Comment This passage notes
Reclamation Plan - 3.4 that there are 10 components.
Recommendation Clarify
components throughout.

June 25: The GMRP would like to further discuss
how remediation activities are grouped into
Engineered Components as defined in the
application during the technical sessions.

19 Closure and
Comment Page 4-8 notes that
Reclamation Plan - 4.2 the deconstruction and
decontamination program had
already generated waste.
Recommendation Please note
the volumes of hazardous and
non-hazardous waste that were
generated. Please include the
percentages of the total waste
stream that has already been
generated.

June 25: The hazardous waste generated under the
deconstruction and decontamination program are
going to be managed under the current Water
Licence. Volumes of waste were reported in semiannual reports for Water Licence MV2012L80010.

20 Closure and
Comment From the DAR: "A
Reclamation Plan - 4.3, new mine water pumping
Pumping Redundancy system will be installed for the
implementation of ground
freezing, consisting of multiple
wells clustered together, each
containing a pump. The wells
would intersect the mine
workings at one or more
depths to allow full control of
the water level at different
stages of flooding. At least
three wells will be needed to
provide the required pumping
capacity and redundancy."
Recommendation As part of
this passage, please discuss the
pumping plan that was
proposed as part of the DAR,
including the pros and cons of
the new scheme relative to the
past proposal. In particular,
please address the redundancy
aspects of the current proposal
versus the DAR version of 3
potential draw points.

June 25: The pumping plan that had been
proposed in the DAR was premised on
maintaining the mine water elevation circa 425L.
(Please reference Section 6.8.3 of the Developer's
Assessment Report). The mine development
workings (e.g. drifts) are well connected and are
continuous laterally across almost the entire length
of the mine on the 575L, 750L and at greater
depths. At other levels, such as the 425L, the
lateral connection is limited. For this reason, the
pumping plan of the DAR was predicated clusters
of multiple wells intersecting various depths. By
contrast, the pumping plan proposed in the current
CRP is premised on maintaining the mine water
elevation circa 750L. (Please reference Sections
4.3 and 5.8.2.2 of the Closure and Reclamation
Plan, and Sections 4.2.2 and 5.2.3 of the Water
Management and Monitoring Plan.) A new system
consisting of submersible pumps installed in two
deep wells drilled from surface to intersect mine
workings in the Akaitcho area (North end of the
mine) between 750L and 950L has recently been
installed. It is currently used to maintain the mine
water elevation circa 750L by pumping mine water
to the Northwest Tailings Area. A similar system
is planned to be installed in the C-shaft area (Core
Industrial Area of the mine) for active remediation
/ adaptive management and the post-closure phases
of the project. That system will have 2 separate
well intakes intersecting 2 different underground
workings areas. Each pump will provide 50% of
the required maximum pumping capacity. Should
operational difficulties occur with one of the two

wells a 3rd target in the core area has been
identified and can be developed to provide added
pumping redundancy, if required. Further one or
both of the interim wells at Akaitcho can be
retrofitted, as required, to provide even more
redundancy.
21 Closure and
Comment Bullet 3 notes that
Reclamation Plan - 4.7, careful consideration of
Lessons Learned
permafrost conditions and
subsidence is required. Our
review has noted little in the
way of consideration of
permafrost conditions in the
closure plan (or the supporting
documents).
Recommendation Please
indicate the careful
considerations that have been
incorporated into the closure
plan (both as a thorough
description and appropriate
references from the documents
submitted as part of licensing).

June 25: Engineering design teams are aware of
the discontinuous permafrost zone in which the
GMRP is located, and this has underpinned design
decisions. As part of the consideration of potential
climate change effects, design has taken care to
avoid making design choices that could be affected
by changes in the existing permafrost regime.
Section 5.0.5 of the CRP provides an overview of
permafrost considerations, including how they
related to design decisions made for Baker Creek,
siting new buildings on bedrock, pipeline
alignment, new bridge construction, and ongoing
dam investigations. Where appropriate, more
detail is provided in the associated designs. Note
that not all designs require significant additional
detail after the initial design choice is made. For
example, once the decision has been made that
new building foundations are to be on bedrock,
there are not additional considerations to
document. This is not to imply that evaluation of
permafrost related considerations is completed. It
will continue to be taken into consideration
through the design process, and the Permafrost
Adaptive Management Desktop Study planned for
2018-2019. This study, described in Table 5.5-5 of
the CRP will be carried out in support of detailed
design for Baker Creek and will examine existing

permafrost and soil ice data to characterize
subsurface materials and potential subsidence
areas, to identify gaps requiring additional field
study, and to identify and evaluate potential
mitigation measures to be considered in design.
22 Closure and
Reclamation Plan Table 5.0-1

Comment The monitoring
listed should be the mechanism
by which the criteria listed is
demonstrated to be met.
Recommendation The
monitoring provided is not
linked to specific criteria - it is
general, often broad references
to address what should be
specific criteria.

June 25: The closure objectives tables would
become very large and unwieldy if the detail from
the management and monitoring plans is expected
to be included herein. This is also not required by
the closure guidance.

23 Closure and
Reclamation Plan Table 5.0-1, SW3

Comment Criteria are specific
statements or numeric criteria
which are used to determine
successful closure. SW3-1
mentions that it will meet the
tables of chapter 5 and below.
It's not clear what tables are
being indicated.
Recommendation Please
provide references to the tables
in Chapter 5 and below.
Secondly, please explain what
monitoring will be used to
show that the individual items
being referenced are being
met.

June 25: Table 5.0-1 includes the site-wide
objectives and criteria, and these are meant to
encompass the cumulative site activities
throughout Chapter 5, including monitoring. This
could be edited for clarity in the final version of
the CRP post-licensing.

24 Closure and
Reclamation Plan Table 5.0-1, SW3

Comment SW3-2 indicates
that the criteria for success will
be to minimize the perpetual
care requirements.
Recommendation Overall, the
criteria for this objective are
unclear. The City cannot
actually understand the details
of this sitewide criteria.

June 25: The overarching objective SW3 that
informs this criteria ("remaining operational
engineered structures/controls meet appropriate
design levels required for long term care") reflects
a widely held desire for the project, but not one for
which objective, numerical standards exist. As a
result of this, many of the criteria associated with
SW3 are qualitative and relative in nature, and in
general the relative criteria are not meant to be
relative to an external standard, but rather to a
comparison between the selected approach and
alternative, potentially viable approaches. Preengagement feedback indicated that more
information was required to clarifying SW 3.
Addressing this feedback was done by including
criteria that could be used to evaluate if numerous
different site activities meet appropriate design
levels for long term care. Due to the factors listed
above, these criteria tend to be qualitative and
relative. The specific criteria identified were
developed to drive preference for design options
that require lower maintenance requirements,
lower long-terms costs, low probability of failure,
and include redundancy to address failure. GMRP
has attempted to address the reviewer's specific
concerns with individual criteria related to SW3 in
the following responses (City of Yellowknife :
Kerry Penney #25 to #29), but these should be
considered in the above context.

25 Closure and
Reclamation Plan Table 5.0-1, SW3

Comment SW3-2 indicates
that the criteria for success will
be to minimize the perpetual
care requirements.

June 25: Please refer to the response to City of
Yellowknife : Kerry Penney #24. As indicated in
the referenced response, this relative and
qualitative criterion is used to compare the

Recommendation 1) "Lower
in maintenance" is not clear.
Lower in maintenance
compared to what? How is this
to be evaluated - which of the
monitoring actions listed will
show this to be the case? How
will As-builts, mine
inspections or the perpetual
care plan conduct evaluations
to test this criteria? Lastly,
what metrics are to be used in
this evaluation - if we are
reviewing maintenance, is this
simply an hours or visits
required consideration?

selected activity to alternative, potentially viable
activities. Once selected, the role of as-builts,
inspections, etc. is to confirm that the selected
activity has been implemented in accordance with
design.

26 Closure and
Reclamation Plan Table 5.0-1, SW3

Comment SW3-2 indicates
that the criteria for success will
be to minimize the perpetual
care requirements.
Recommendation 2) "Lower
Long Term Costs" - Again,
compared to what?

June 25: Please refer to the response to City of
Yellowknife : Kerry Penney #24. As indicated in
the referenced response, this relative and
qualitative criterion is used to compare the
selected activity to alternative, potentially viable
activities.

27 Closure and
Reclamation Plan Table 5.0-1, SW3

Comment SW3-2 indicates
June 25: Please refer to the response to City of
that the criteria for success will Yellowknife : Kerry Penney #24.
be to minimize the perpetual
care requirements.
Recommendation 3)
Remaining Operational
Controls - What does this
mean?

28 Closure and
Reclamation Plan Table 5.0-1, SW3

Comment SW3-2 indicates
June 25: Please refer to the response to City of
that the criteria for success will Yellowknife : Kerry Penney #24.
be to minimize the perpetual
care requirements.
Recommendation 4) Low
probability of failure of
engineering controls - What
does this mean? What is an
acceptable probability that
would constitute success? How
will this be
evaluated/demonstrated?

29 Closure and
Reclamation Plan Table 5.0-1, SW3

Comment SW3-2 indicates
that the criteria for success will
be to minimize the perpetual
care requirements.
Recommendation 5)
Demonstrated Design
Redundancy - What does this
mean? That two designs will
be completed? How will it be
evaluated.

June 25: Please refer to the response to City of
Yellowknife : Kerry Penney #24. The intent of this
criteria is that where designs require an element of
redundancy for control of critical risks (such as
backup capacity or parts), this is communicated in
design and construction reports.

30 Closure and
Reclamation Plan Table 5.0-1, SW4

Comment SW4-2 discusses a
land map with residual risks.
Recommendation Please
provide a mechanism by which
this criteria will be met.

June 25: This criterion is met by submission of a
map to Land Titles (in appropriate format to be
determined at the time: electronic, hard copy, etc.)
and to be made available on the project website.
This will also be managed through land tenure
discussions (e.g. reserve of notation, land transfer,
leases etc).Further details will be discussed with
GNWT Lands over time.

31 Closure and
Reclamation Plan Table 5.0-1, SW4

Comment SW4-3 notes that
there are barriers being
installed and must be
maintained.
Recommendation The
monitoring tool to demonstrate
this may be the Perpetual Care
Plan. Is this correct? If not,
what inspection/monitoring
routine will this be found in
(linking to the response
framework)?

June 25: Correct, the types of barriers or long
term communication tools or structures are to be
outlined in the Perpetual Care Plan along with
their maintenance requirements. A reference to the
maintenance and inspection (through the
Operational Monitoring Plan) will be added to the
final table. Further, a cross reference to
maintenance of site infrastructure and security
checks of the area will be added (Site
Infrastructure Objective 3)

32 Closure and
Reclamation Plan Table 5.0-1, SW4

Comment SW4-4 discusses
informing landowners with
information regarding
constraints.
Recommendation The
Engagement Plan does not
feature this as part of their
engagement activities. Where
is this action going to be
performed/demonstrated to
have been completed?

June 25: The Engagement Plan can include
considerations on risk communications and
informing land users in upcoming revisions, if it is
determined appropriate.

33 Closure and
Reclamation Plan Table 5.0-1, SW4,
HHERA

Comment The project
currently for review is not the
same as what was evaluated by
the Review Board. The City
does not necessarily believe
that their will be significant
impacts, but does believe that
there is a higher risk and
management steps need to be

June 25: The GMRP considers restrictions to land
use on the Project site to align with recreational
uses as assumed in the HHERA sufficient to
mitigate potential effects. The GMRP anticipates
that engagement with stakeholders on the
framework for the Perpetual Care Plan (PCP) will
include discussions on methods for risk
management of the areas outside of the Core
Industrial Area fence. The GMRP will also work

34 Closure and
Reclamation Plan Table 5.0-1, SW5

in place to address the different
levels of risk - e.g. mitigating
any significant impacts.
Recommendation Through
what mitigations and
mechanisms does the project
intend to address the degree of
increased risk between the
assessed project and the
proposal currently for review.
Or, when viewed through the
lens of the Closure Objective
SW4, what steps, other than
the HHERA will the project
undertake to manage the risk
of impacts to humans or the
environment?

to align risk management with off-lease risk
management efforts. The GMRP cannot develop
the approach to managing these areas in isolation
of its stakeholders, Indigenous partners, the
Government of Northwest Territories (GNWT)
and the City of Yellowknife. The risk management
activities will require the co-proponents to use
broader government authority, not constrained by
the scope of authority currently granted to the
GMRP. An example of these kinds of actions is
that Chief Public Health Office of the Department
of Health and Social Services issued their first
health advisory for residents and visitors about
precautions they can take to avoid exposure to
elevated arsenic levels found in some of the
lakes/areas located around Yellowknife in 2016,
with subsequent annual updates being informed by
university research in addition to including the
results from the 2018 GMRP HHERA, which not
only assessed risk on the Giant Mine Site, but to
residents in general from Yellowknife, Ndilo and
Detah using and harvesting from the land around
the Site. The advisory can be found
at:https://www.hss.gov.nt.ca/en/newsroom/arseniclake-water-around-yellowknifeThe GMRP will
support, align and improve similar risk
management practices moving forward

Comment SW5-1
Recommendation See
comment for SW3 - what
tables?

June 25: As noted in SW3, these tables refer to
tables throughout Chapter 5 that list relevant
regulations for various mine components. This
could be edited for clarity in the final version of
the CRP post-licensing.

35 Closure and
Reclamation Plan Table 5.0-1, SW5

Comment SW5-2, SW5-3,
SW5-4 discusses erosion and
EQC/WGO
Recommendation Please
explain what aspects of the
EQC address erosion and
how/where those elements are
being monitored.

June 25: The GMRP acknowledges that EQC are
for the ETP/WTP and only regulate how much
suspended sediment is in effluent discharge and
are not directly applicable to erosion. However, in
the long term, meeting water quality criteria
(runoff criteria; EQC) and monitoring the
receiving environment (meet WQOs) will provide
the indicators that the remediated site is stable and
significant erosion is not occurring, and aquatic
habitat is protected. That the five criteria together
(three of which are water quality as noted above)
are intended to collectively demonstrate that
Objective SW5 was met.

36 Closure and
Reclamation Plan Table 5.0-1, SW5

Comment SW5-5
Recommendation 1) Rather
than simply 'designing' to resist
erosion, it's not clear why the
project is not setting out a
criteria that evaluates at the
success of the design - e.g.
how the design is performing.
2) Similarly, if the objective of
revegetation is to reduce
erosion, then clear metrics and
monitoring are required to
know when that design
element has been achieved
(how much vegetation etc.).

June 25: SW5-2, 5-3 and 5-4 all provide direct
evaluation of the success of design. A principle
concern with erosion is mass wasting resulting in
unacceptable sediment loads to surface water
bodies. By setting water quality criteria and
monitoring potential receiving environments,
direct measurement of the success of erosion
control is provided. As per the answer to (1)
above, water quality monitoring provides clear
metrics. The density of vegetation (or other
metrics related to vegetation) would be only an
indirect measure of success, as vegetation density
is only one of the variables that affects erosion
(root density, soil moisture, soil type, slope, slope
length, exposure can all be factors as well). GMRP
recognizes that these quantitative criteria and
measurements do not provide a complete picture
of erosion control success. For this reason, the
objective also includes more qualitative criteria
(such as SW5-5) and operational monitoring with

visual inspection for signs of erosion such as
slumping, mass wasting, and cracking.
37 Closure and
Reclamation Plan Table 5.0-1, SW6

Comment SW6-1
Recommendation It's not
clear how this criteria will be
assessed as met. Which of the
*management plans* listed
contains the monitoring that
demonstrates that this has been
met? Secondly, where is the
listing of the knowledge or
summaries of what was learned
and how it was used?

June 25: The monitoring and maintenance and
inspection column of the table outlines the
specifics of where plans will contribute to meeting
this objective. The GMRP understands the
YKDFN intend to update their traditional
knowledge and share with the project and help
direct where traditional knowledge could best be
used. The appendix of the engagement plan
outlines areas where local and traditional
knowledge have been incorporated into the
Project, and specifically the closure plan.

38 Closure and
Reclamation Plan 5.0.4, bullet 1

Comment The project
contains many sets of
'components'. It would be
useful to be clear on which list
is being used.
Recommendation Please
clarify the document. If not,
provide the list documenting
which components this passage
is discussing.

June 25: The GMRP would like to further discuss
how remediation activities are grouped into
Engineered Components as defined in the
application during the technical sessions.

39 Closure and
Reclamation Plan Table 5.1-2

Comment UG1-2
Recommendation It's not
clear what unsecured openings
to the underground will exist.
How does this criteria fit
within UG1-1 which states that
all openings to the
underground will be secured?

June 25: The GMRP acknowledges that without
additional context, it is unclear how UG1-1 and
UG1-2 reconcile, and that the wording of the
criteria could be improved. The intent of the two
criteria is that all openings to surface will be
secured in a manner that meets the NWT Mine
Health and Safety Act, and for almost all of the
openings, this will be in the form of a seal.
However, a portal for long-term access to the

underground is needed, and UG1-2 speaks to the
need for this portal to be in an area with restricted
access. Closure of openings to surface is discussed
in Section 5.1.5.3 of the CRP, and the long-term
access portal is discussed in more detail in Section
5.1.5.6 of the CRP
40 Closure and
Reclamation Plan Table 5.1-2

Comment UG2-1
Recommendation It's not
clear what is being researched
with this criteria? This is one
of the clearest criteria used in
the closure plan. Perhaps the
project would like a new
criterion to reflect their desire
to raise the mine water, which
would then be linked to the
RRP.

June 25: UG2-1 is the current proposed criterion,
however it is in development until the RRP in
complete and the GMRP can determine the
preferred minewater elevation.

41 Closure and
Reclamation Plan Table 5.1-2

Comment UG2-1
Recommendation Its not clear
how the water chemistry
monitoring, as built, and the
final inspections will
demonstrate how these criteria
is being met. Within the Water
Management Plan, please
indicate the monitoring
aspect/tool that is
demonstrating how this is
achieved.

June 25: The Water Management and Monitoring
Plan outlines the monitoring the minewater
elevation, which would be directly tied to the
measurement of level suggested in UG2-1. The
other monitoring plans listed will provide related
information, but UG2-1 and2-2 would most
directly be measured with monitoring from the
Water Management and Monitoring Plan.

42 Closure and
Reclamation Plan Table 5.1-2

Comment UG2-2
June 25: The operational monitoring plan is
Recommendation What is the currently a component of the Water Management
Operational Monitoring Plan? and Monitoring Plan and aspects are outlined in

This is not provided as a plan
or referenced in the draft
license.

the SNP and SOP. The OMP will expand to
include other monitoring activities beyond water
monitoring such as visual inspection of covers,
fencing and other site components as the Project
proceeds. Approval is not considered necessary.

43 Closure and
Reclamation Plan Table 5.1-2

Comment UG3-1
Recommendation Shouldn't
the monitoring for this
reference the Mine Inspector
rather than a Qualified
Professional in the employ of
the project?

June 25: Agreed, the table should be modified to
include the Inspector for monitoring of compliance
with UG3-1

44 Closure and
Reclamation Plan Table 5.1-2

Comment UG3-3
June 25: Please refer to the response to City of
Recommendation Again,
Yellowknife: Kerry Penney -#42
what is the Operational
Monitoring Plan? This is not
provided as a plan or
referenced in the draft license.

45 Closure and
Reclamation Plan Table 5.1-2

Comment UG3-5
Recommendation The
objective features "approaches
to adaptive management",
which is an ongoing issue. The
clear (e.g. not the Operational
Monitoring Plan) aspects of the
monitoring associated with
these criteria are all instant as-builts, final inspection. Is
the project's view that the
Qualified Professional will
design/review the proposed
monitoring and management

June 25: Monitoring to confirm physical stability
is identified in UG3, the details of which will be
located in the Operational Monitoring Plan.
Backfill monitoring will include a combination of
visual monitoring for a period immediately after
stabilization and instrumentation monitoring
during longer term (examples: extensometers,
inclinometers, borehole camera surveys, cavity
monitoring system surveys, LiDAR etc.). Standard
Operational Monitoring Plans will be developed
that outline, on a stope by stope, or area by area
basis, the movement criteria thresholds and the
appropriate response if those thresholds are
exceeded.

program only? That the
implementation is not covered?
If not, how will they
demonstrate the criteria is met?
46 Closure and
Reclamation Plan Table 5.1-2

Comment UG4-5, UG4-6
Recommendation What
engineering work is ongoing?
Where is the Research
Reclamation Plan that features
this effort?

June 25: The engineering work here refers to ongoing engineering design work. Engineering
design is not reclamation research, and no specific
reclamation research plan is proposed. The Board's
closure gives allowance for engineering work to
further inform closure.

47 Closure and
Reclamation Plan 5.1.5.2, Bullet 6

Comment The project states
that they are developing a
performance-based
specification to fill the voids to
meet the specification required
to meet the criteria.
Recommendation 1) Please
explain what the differences
are between performance
based specifications and
closure criteria. Generally
speaking, shouldn't the
specifications be used as
criteria? 2) In passage, which
criteria are the specifications
being developed for? 3) Should
this form part of a Research
Reclamation Plan? If not, why
not? 4) Where are these
specifications being developed
and where will they be
reviewed? If as part of a

June 25: 1) Performance-based specifications are
used to guide contractor execution of specific
elements (in this case, backfilling), and related to
the execution of specific engineering works. The
performance-based specifications are written to
enable achieving the engineering design developed
to meet the criteria and objectives. However, in
some cases the specifications may not link directly
to specific objectives; 2) The performance-based
specifications will be most closely related to each
UG criteria. Specifications will be specifically
developed for UG1-1, UG1-2, UG3-1, UG3-3,
UG3-4, UG4-1, UG4-5, and UG4-6. UG4-2 is a
specification; 3) No. Performance based criteria
will be developed through advancing engineering
design and implementation. Research is not
required; 4) Unique designs and specifications will
be developed for many specific underground
entities. These designs and related specifications
will be tendered and resulting contractor plans to
execute the work are all checked by professional

Construction and Design Plan, engineers and submitted to the NWT Mines
please provide a list of these
Inspector.
plans that will feature this
specification.
48 Closure and
Reclamation Plan 5.1.5.2, p5-33

Comment The project states
that aggregate will be taken
from both on and off-site
sources.
Recommendation 1) Please
provide a discussion on why
off-site sources are necessary.
2) Please provide a list of the
off-site sources and the
volumes required, including
this as a percentage of the total
needs. 3) For Phase III of the
project, what are the
anticipated aggregate needs for
maintenance and adaptive
management. What are the
volumes to be sourced from
off-site areas? 4) For the risks
(e.g. dam failure, channel
upset/erosion etc.) that the
project have identified, what
contingency planning has been
completed to identify
aggregate volumes required for
emergency response? Are
these readily available?

June 25: The GMRP states in section 5.1.5.2 of
the Closure and Reclamation Plan: "Backfilling is
anticipated to be carried out using a combination
of existing tailings; aggregate from both on-site
and off-site sources (primarily on-site)". Offsite
sources are being considered as a contingency plan
to using on-site borrow. Reasons why off-site
sources would be necessary include; if on-site
borrow sources are not geochemically suitable, if
there are delays in sourcing on-site borrows which
would impact the project schedule, or if the
volume of suitable borrow on site is less than the
project requirements. The GMRP has not
identified the off-site sources, nor the volumes that
would be out-sourced at this stage. The preference
is to source aggregate on site and tests are being
conducted to identify suitable borrow locations on
site. For Phase 3: Post-closure Monitoring and
Maintenance, the GMRP has not identified the
quantity of aggregate that post closure activities
will necessitate, nor whether it will source this
aggregate from on-site or off-site sources. With
regards to the aggregate volumes required for
emergency response, the GMRP currently
maintains a quantity of aggregate stockpiled for
emergency situations, and will continue to review
the volume of stockpiled aggregate to ensure that it
is sufficient.

49 Closure and
Reclamation Plan 5.1.5.4

Comment The project states
"Approaches to reducing the
amount of material that needs
to be frozen" are required, at
least for contingency purposes.
The City wants to ensure that
one of these approaches is not
moving the goalposts of what
materials currently need to be
frozen.
Recommendation Can the
project commit that they will
not alter the thresholds
associated with the material
which is to be frozen?

June 25: The GMRP commits to not altering the
arsenic concentration thresholds associated with
which material is to be frozen, without appropriate
approvals from the MVLWB. The CRP statement
"Approaches to reducing the amount of material
that needs to be frozen" refers to the GMRP's
intention to investigate remedial technologies to
reduce the arsenic concentration in a portion of the
52,000 cubic meters of heavily contaminated
granular fill. Should these technologies prove
successful on site, the volume of material that
requires freezing could be decreased.

50 Closure and
Reclamation Plan 5.1.5.5

Comment There are
significant concerns with the
Research Reclamation Plan.
The review and approval of
this should be delayed until
after the license has been
issued.
Recommendation Unless the
project can provide specific
rationale that the RRP needs to
be considered at this point in
time, the RRP should be
updated and issued for review
in January 2021. There are so
many uncertainties already, it
seems unnecessary to include
this at this point.

June 25: The GMRP does not agree. The purpose
of the RRP is to reduce uncertainty about water
levels in the underground and it will take several
years of research to address this. The RRP should
not be conflated with a long-term raise.
Implementing the RRP does not equate with
raising the mine pool to a new static water
elevation and maintaining it at this new higher
level in the long term. The RRP is a series of tasks,
studies and analysis that once all completed
provide the GMRP, stakeholders, and regulators
with a much improved understanding of the
potential impacts and mitigations that would be
associated with a long-term mine water raise.
Annual updates on the progress of the RRP will be
provided to the MVLWB and affected parties such
that progress and any concerns that arise can be
addressed. There is no plan at this time to raise the

mine water level, only to study the benefits and
risk of a possible future raise.
51 Closure and
Reclamation Plan 5.1.5.5

Comment "Any mine
infrastructure that would
impact mine water quality
would need to be removed."
Recommendation It's unclear
how much the mine
infrastructure would influence
water quality relative to the
mine itself. While source
control is an obvious step, this
doesn't address the real issue.

52 Closure and
Comment From an elementary
Reclamation Plan - 5.2 point of view, the freeze plan
is moving from a very large
block of material to a 5m
frozen shell around the arsenic
chambers. This seems to
represent a large decrease in
the amount of redundancy
provided.
Recommendation 1) What
would have been the frozen
widths of the frozen block(s)
of the DAR proposal? 2) Can
the project revisit the
assumptions that were
reviewed for the EA regarding
the freeze? For example,
section 6.2.8.2 of the DAR
stated that in their 2006b

June 25: As noted in 5.1.5.5, mine infrastructure
items such as underground electrical transformers
which contain PCBs, underground shop tanks
which could contain fuel and oil, and powder
magazines which could contain explosives will
need to be removed prior to raising the mine water
level. No modelling has been done to characterize
what would occur if this infrastructure is left in
place; it is proactive to remove this.

June 25: ?1) The DAR frozen block concept was
advanced when the project objective was to wet
the dust and freeze it solid. Stakeholders
providing feedback expressed a desire to maintain
an option for "reversibility" which is much more
easily accomplished if the dust remains as dry as
possible. Therefore, the frozen shell concept was
introduced. The 5m frozen shell concept was
developed as it provides sufficient distance of cold
ground outside a chamber (e.g. ground colder than
-5°C) to fully contain the contents of the
chambers. Monitoring the temperature trends at
the outer perimeter of a 5m buffer zone is also a
much more robust and safer approach than trying
to monitor the temperature of the edge of a
chamber or even to monitor within the arsenic dust
itself as no instrumentation needs to be installed
within or even close to the dust. This limits
worker exposure. In both the DAR frozen block

simulation of the performance
of the frozen blocks, it would
take 10 years for the dust to
reach -5 and another two
decades before the dust began
to thaw. With this proposal,
how much contingency is built
into the plan with the climate
model used by the project?

and the current frozen shell approach, the extents
of the cold ground will trend to the same condition
over time. The key difference is that the DAR
assumed wet dust which is no longer desired nor
necessary for containment. Details of the frozen
shell can be found in CRP Section 5.2.4.2. 2) The
DAR frozen block warming simulations were
based on how long it takes the edge of a chamber
to warm to -5 °C and then to 0 °C. The current
strategy is to monitor (using ground temperatures
and calibrated models) how long it takes the edge
of the 5m buffer zone to warm to these same
values. The current approach is more robust in
that it monitors temperatures 5m away from any
dust, not at the dust / chamber contact surface
which was the DAR case. Given that both the
DAR and current approaches will see the same
ultimate frozen ground extents, the timing reported
in the DAR remains valid. The key benefit to the
current approach is that monitoring 5m outside the
dust allows even more time to assess warming
trends and therefore respond appropriately

53 Closure and
Comment The project
Reclamation Plan - 5.2- advances an 'uncertainty,' then,
3
within the section where they
indicate how they plan to
address it, effectively proceed
to say that it's not an
uncertainty at all.
Recommendation A better
response to this real
uncertainty is to have
something that considers the

June 25: In terms of the response plan for future
climate uncertainty, the GMRP has considered a
ground temperature and climate monitoring plan
that will provide many years of advanced warning
to assess if trends are on a path to exceed current
expectations; and if so, provide the option to
convert passive thermosyphons to hybrid units
without the need to drill any more holes and install
more passive thermosyphons. This will be detailed
in the Arsenic Trioxide Management and
Monitoring Plan.

options available if the
uncertainty proves to be true
(as most climate predictions
have underpredicted the rate of
change). In that case, the
project has identified hybrid or
active thermosyphons, as well
as the option of adding more
thermosyphons. Please provide
a discussion on the range of
options available and details on
how they could address
observations of climatic
warming greater than predicted
in the closure plan.
54 Closure and
Comment p1-4
Reclamation Plan - 5.3- Recommendation This notes
3
that criteria are yet to
developed, and there is no
Research Reclamation Plan
associated with this. Secondly,
it's not clear how objective
UG4 applies - monitoring and
access to address/manage
settlement within the pits is
very simple.

June 25: Not all engineering uncertainties require
reclamation research plans. On-going engineering
work can address many of these questions and
design documents and construction plans will be
provided to the MVLWB for approval. Closure of
the underground voids will be designed to adhere
to UG4-6 once it is developed. "Voids under pits
will be filled to the extent practical (depending on
void geometry and access) to prevent no more than
1 m subsidence of the fill in the pits, and damage
to pit covers, where installed." Engineering design
will be used to determine what type of pit cover is
required to correspond to the UG4-6 criteria.

55 Closure and
Comment p2-1
June 25: The intent of this criterion was to
Reclamation Plan - 5.3- Recommendation Permanent differentiate holding water temporarily as water
3
is a long time - instead of
drains to the underground versus retaining water
framing the criteria this way,

the project should indicate that on a long term basis (i.e. acting like a pond). The
the pits will not retain water.
word permanently can be removed.
56 Closure and
Comment p2-2
Reclamation Plan - 5.3- Recommendation What types
3
of specifications will the
Qualified Professionals utilize
in the design of the pits to
reduce worker, public, and
wildlife risk?

June 25: Open pit closure design work is ongoing.
However, key criteria and specifications to reduce
risks to workers, the public, and wildlife include,
but are not limited to: Underground void
stabilization under pits to be carried out to support
risk-based determination of requirement for, and
amount, of stabilizing backfill using acceptable
risk tolerance. Steep remnant open pit benches will
be contoured using fill material, blasting, or
combinations thereof to reduce the potential for
falls. Contaminated material placed in the pits will
be capped with clean course rock fill to reduce the
potential for contact contamination. All openings
to surface present in the open pits will be filled to
prevent pit fill material from moving into the
underground and to prevent inadvertent public
entry or trespass.

57 Closure and
Comment p2-3
Reclamation Plan - 5.3- Recommendation 1) Please
3
indicate what an appropriate
slope is. As part of this
response, please provide
details on why the slope
discussed in 5.3.5.3 is not
being used as a criterion
(2H:1V to 5H:1V). 2) What
further engineering work is
underway and why is there no
Research Reclamation Plan
associated with it?

June 25: In order to determine a safe slope angle,
the GMRP will complete various geotechnical
analysis, taking into account the angle of repose,
level of compaction and anticipated level of revegetation to ensure long term slope stability. The
GMRP will be referencing mine closure guidelines
from other sites to determine the minimum angle
to dissuade public use and applying a factor a
safety to the final design. Reclamation research is
not required as choosing a safe pit slope angle is a
well understood principle of civil engineering.

58 Closure and
Comment p2-4
Reclamation Plan - 5.3- Recommendation Beyond the
3
1% of height settlement, what
further engineering work is
underway and why is there no
Research Reclamation Plan
associated with it?

June 25: Pit closure design work and final options
assessments are ongoing. The 1% settlement
criteria is based on the assumption that pit covers
will be incorporated into the final pit closure
design. No reclamation research plan is needed as
this value would have been refined based on
engineering design studies that included options
analysis and backup calculations and these would
be used to determine final pit closure design.

59 Closure and
Comment p2-5
Reclamation Plan - 5.3- Recommendation What
3
further engineering work is
underway and why is there no
Research Reclamation Plan
associated with it?

June 25: Pit closure design work and final options
assessments are ongoing. Engineering work
includes assessing pit cover and capping options.
No reclamation research plan is needed as this
value would have been refined based on
engineering design studies that included options
analysis and backup calculations and these would
be used to determine final pit closure design.

60 Closure and
Comment p3-1
Reclamation Plan - 5.3- Recommendation While a
3
good design is important, it's
not clear how the design (set as
the criteria) will demonstrate
that the objective is being met.
In closure, the starting point is
important, but itÃ¢Â€Â™s the
achievement that is the key
point. The project must refocus
on what the goal is, not on
what work they will do to
complete the goal - that's not
enough. '

June 25: In general terms, GMRP agrees that the
achievement of the goal is the key point. Criteria
P3-1 should be taken in context of the other related
numeric criteria, including P3-2, and the criteria
associated with Objectives SW1, UG2 and WTP2,
which provide measurement of the endpoints
related to meeting the goal. However, successful
execution of the closure activities, which have
been designed to achieve the objective, is a
fundamental component of achieving that
objective. GMRP fully agrees that good design is
important, but also recognizes that a design is not
the same thing as a constructed engineering work,
and Criteria P3-1 provides an opportunity certify
that pit fill has been place in accordance with

design, representing the endpoint of construction
supervision and quality control/quality assurance
procedures. It is a clear criteria to mark success on
the progress towards achieving the objective
61 Closure and
Reclamation Plan 5.3.4.2

Comment When asked about
pit covers during the preengagement, the project stated
"Heavily contaminated
granular fill will not be placed
in the B2 Pit; therefore, it will
not require freezing."
Recommendation On Page 567 the project states that B2 Pit
is a good candidate to store
contaminated granular file. It
also says that A1 is a good
candidate for the placement of
contaminated material. Page 568 states that A1,possibly B2,
and the non-frozen parts of B1
will be filled or partially filled
with contaminated material.
Please clarify and indicate
what types of material,
including the maximum
acceptable level of
contamination that the project
will potentially place in each
of the pits. With this, please
confirm which will be capped.

June 25: Please refer to CRP table 5.4-1:
Summary of Contaminated Material Types,
Volumes, and Disposal Locations. The reference
to heavily contaminated granular fill refers to
material that contains more than 4500 mg/kg.
Heavily contaminated fill will be frozen. The
reference to contaminated granular refers to
material that contains more than 340 mg/kg (160
mg/kg in the Townsite/Marina) to 4,500 mg/kg.
The coarse fraction of contaminated granular fill
that will be excavated on surface will be placed in
A1, B1, and possibly the B2 pit. In the pits where
contaminated granular fill is placed, clean granular
fill may be placed as a cap or an engineered cover
to reduce the risk of human and wildlife contact
with the contaminated materials. All other pits will
be filled or partially filled with clean coarse
granular fill.

62 Closure and
Reclamation Plan table 5.4-4

Comment CS1-1
Recommendation Can the
project please provide a map
that only features the
developed areas?

June 25: Please refer to Figure 5.4-1. This figure
shows the Developed Areas of the Site.

63 Closure and
Reclamation Plan table 5.4-4

Comment CS1-2
Recommendation Similar to
the comment above, can the
project provide a map that
feature only the Townsite,
Shoreline Lands and Marine?

June 25: Please refer to Figure 5.4A-4 in
Appendix 5.4-A. This figure shows the Townsite,
Marina, and Shoreline Lands.

64 Closure and
Reclamation Plan table 5.4-4

Comment CS1-2
Recommendation The criteria
set the marina/boat launch
should not only address the
arsenic levels, but also the
physical needs for launching
and docking boats - including
the large vessels currently
using the launch

June 25: It is not appropriate for the GMRP to set
closure criterion for the launching and docking of
boats. The sediment cover in this area will match
existing lake contours where possible and not
impede the flow of water from Baker Creek.
Notification and discussion with affected parties
on minimizing impacts to this area will continue.
Construction plans will provide detailed
specification related to slope and depth.

65 Closure and
Reclamation Plan table 5.4-4

Comment CS1-4
Recommendation It's not
clear if the fence will
encompass only the area most
impacted (the core area) or if
fences will be used to isolate
other areas of the site with high
levels of contamination. If
other areas will be fenced,
please provide a map that
highlights these locations.

June 25: A fence will be installed around the Core
Industrial Area to restrict public access. The Core
Industrial Area consists of approximately 160 ha
of bedrock/forest/wetland terrain with elevated
total arsenic concentrations in soil. The Core
Industrial Area is intersected by Ingraham Trail,
resulting in two fenced areas. In addition, a fence
will be installed along the northwest boundary of
the remediated Townsite and Shoreline Lands.
This fence will connect to the Core Industrial Area
fence line and act as a physical barrier between the
lands remediated to residential soil quality criteria

and the lands remediated and/or risk managed to
industrial soil quality criteria. No other fences are
planned around contaminated areas. Please refer to
CRP Figure 5.4-5 - Post Closure Site Conditions
for a map of the proposed fence line location.
66 Closure and
Reclamation Plan table 5.4-4

Comment CS1-6
Recommendation As with a
similar criterion with the Pits:
Permanent is a long time instead of framing the criteria
this way, the project should
indicate that grading of the
backfill will not retain water.

June 25: The intent of this criterion was to
differentiate from temporary water retention
versus long term water retention (i.e. acting like a
pond). The GMRP will reconsider this wording.

67 Closure and
Reclamation Plan table 5.4-4

Comment CS1-9
June 25: The Fisheries Act Authorization process
Recommendation As this
will make requirements that will inform this. No
matter remains 'TBD' it should RRP is necessary.
be addressed to a Research
Reclamation Plan.

68 Figure 5.4-2

Comment City staff believed
that past research and soil
sampling has shown quite high
arsenic values in the upland
areas above the 'A' pits
(Perhaps as part of the queens
research efforts).
Recommendation These
values do not seem to be
reflected in the mapping here.
Can the project confirm review
what these results were and
that they formed part of this
mapping?

June 25: A limited number of soil samples from
the area west of the A1 and A2 Pits were collected
by Bromstad (2011). Arsenic concentrations in
these samples ranged from 400 to 700 mg/kg. This
dataset was supplemented by samples collected by
Jamieson et al. (2017), which identified similar
arsenic concentrations as the samples from
Bromstad (2011). The samples from Bromstad
(2011) and Jamieson et al. (2017) were included in
the soil quality model development and its results
are shown in Figure 5.4-2. The abovementioned
reports completed by Bromstad and Jamieson have
been referenced in the CRP as follows: I)
Bromstad MJ, Wrye LA, Jamieson HE. 2017. The

Characterization, Mobility, and Persistence of
Roaster-Derived Arsenic in Soils at Giant Mine,
NT. II) Bromstad MJ. 2011. The Characterization,
Persistence and Bioaccessibility of RoasterDerived Arsenic in Surface Soils at Giant Mine,
Yellowknife, NT.
69 Closure and
Reclamation Plan 5.4.7.1, 5.4.7.3

Comment The project notes
that the design of these covers
(deep developed areas,
shoreline lands) are being
developed.
Recommendation What
principles and objectives are
guiding the design? What
criteria is this linked to and
where is the Research
Reclamation Plan?

June 25: The design of engineered covers are
being evaluated for areas where the contamination
extends beyond a depth of 2m, and where it is
considered challenging to remove the
contaminated material. The principles and
objectives that guide the design of covers are
referred to in the Site-Wide Closure Objectives
and Criteria presented in the CRP Table 5.0-1 and
the Contaminated Soils and Sediment Closure
Objectives and Criteria CS1, presented in the CRP
Table 5.4-4. Closure criteria that are linked to the
design of the covers include: a)SW1-1 Air quality
standards outlined in the Dust Management and
Monitoring Plan and associated Air Quality
Monitoring Program are met. b)SW2-2 and SW5-3
Approved surface runoff quality criteria are met,
as per the approved Water Management and
Monitoring Plan. c)SW3-1 and SW5-1 Elements
are designed to meet regulations as described in
tables of Chapter 5 and below, and design
specifications are met. SW3-2 Minimize perpetual
care requirements including the following: Lower
in maintenance, lower long-term costs, remaining
operational controls, low probability of failure of
engineering controls, demonstrated design
redundancy. SW4-2 A land map with residual risks
identified and available at Land Titles and project

websites. CS1-3 Runoff from engineered soil
covers meets surface runoff quality criteria as per
the approved Water Management and Monitoring
Plan. CS1-7 Design engineering drawings for soil
covers are signed and sealed by a Qualified
Professional and the specifications outlined therein
are met. CS1-9 Closure criteria for the shoreline
lands sediment cover are TBD. Two additional
concepts guide the design of the covers: (1)
Reduce dermal exposure pathways and the risk of
human/wildlife exposure to contaminants (ie CS1);
and (2) Protect water quality within Baker Creek
by reducing the risk of contaminant transport via
groundwater and/or surface water (i.e, BC4).
There is no Reclamation Research Plan for the
design of the soil and sediment covers; this is ongoing engineering work.
70 Closure and
Reclamation Plan table 5.3-3

Comment BC4-1
Recommendation How does
meeting the approved effluent
criteria help improve the
environmental conditions in
Baker Creek? Please provide
an explanation.

June 25: The closure action that this criteria
addresses is "Stop effluent discharge into Baker
Creek from the existing ETP and install and
operate new WTP with outfall to Yellowknife Bay
(refer to Objectives WTP1 and WTP2)." In
practice, the act of changing the discharge location
as indicated is sufficient to improve environmental
conditions in Baker Creek. The criteria could have
been simply "Discharge from ETP to Baker Creek
ends". However, GMRP chose the wording of
BC4-1 ("Meet approved effluent quality criteria
(refer to Objective WTP2).") to provide a numeric,
measurable ongoing criteria that is directly related,
and to acknowledge that ending discharge to Baker
cannot occur in isolation from the commissioning

of the WTP and meeting applicable discharge
criteria to Yellowknife Bay".
71 Closure and
Reclamation Plan table 5.3-3

Comment BC4-5
Recommendation While a
good intent, this criterion
needs to be better refined how will this be assessed?
'Similar' is not a term that is
particularly precise.

June 25: The GMRP has not stated a numerical
goal for an improvement in arsenic concentrations.
Water quality data from these two stations will be
compared, with a quantitative comparison
developed for review in the Annual Water Licence
Report. Pre-remediation conditions are considered
to be 2011 to 2018 measurements, and could be
updated to include up to 2021; this excludes the
time frame of mine operation and is focused on up
to date data.

72 Closure and
Reclamation Plan BC5

Comment This objective is not
reflective of the project that
was assessed.
Recommendation The Board
should direct that the
objectives and criteria must be
considered with the overall
goal of "Restore Baker Creek
to a condition that is as
productive as possible (Goal
#5 of the DAR).

June 25: The GMRP followed the Board's closure
guidance and set more broad closure goals that
applied to the whole site, with more specific
objectives that are applicable to specific areas.
There are four specific objectives for Baker Creek
that are explicitly outlined in the Closure and
Reclamation Plan. These replace the goal that was
in the Environmental Assessment (EA) in a form
that is better aligned with current MVLWB
guidance, and states clearly the objectives for
Baker Creek, with BC4 and BC5 providing more
precise language. The EA process did not
necessarily approve closure goals as written nor
did it specify that they could not be refined.
Refinements were made based on the following:
1.) closure guidance provided by the water
board/GNWT in 2013 that gives more direction on
closure goal development. 2.) Fisheries Act
amendments and changing emphasis on the word
'productive' given it is hard to measure. 3.)

Engagement during SDE indicated that not all
parties had the same goal for Baker Creek. Some
parties wanted fish excluded and others wanted a
sport fishery retained. Taking all of this into
account, the GMRP identified specific objectives
for Baker Creek restoration and accommodation of
the probable maximum flood. The GMRP plans to
use the Fisheries Act Authorization and
compensation monitoring to outline the specifics
for the future Baker Creek fishery.
73 Closure and
Reclamation Plan BC5

Comment BC5-2
Recommendation The
'presence' of fish and benthos
isn't a high enough goal - this
reclamation must aim for a
productive creek with the full
range of expected species
diversity and population/use
levels (leading into BC5-3).
Secondly, the monitoring must
be more definitive - linked to
allow the criteria to be
evaluated.

June 25: The GMRP agrees that the Baker Creek
fish and benthos should be more specific.
However, it is noted that this is a criterion in
development, and it is assumed the Fisheries Act
Authorization engagement and habitat
compensation planning will inform this such that
specifics can be given. Details of the monitoring
under the habitat compensation are not yet known
and cannot be supplied in this table. The GMRP
has noted these as 'in development' to allow more
work to be done to finalize these.

74 Closure and
Reclamation Plan Table 5.5.5

Comment At present, the
project is in the second time
period listed, with the
assumption that the design is
moving to 90% complete. As
far as we are aware, the project
has held one set of meetings
with DFO in July 2018 (Preengagement

June 25: Table 5.5.5 indicates that in 2018 - 2019
the design of Baker Creek would advance to 60%
and in 2019-2020 the Design would advance to
90%. In keeping with this schedule, the Project has
only recently developed a Draft Design to 30%.
The Project has updated fish habitat mapping of
Baker Creek. Both the Draft 30% Design and the
fish habitat information will form the basis of
engagement with DFO and stakeholders in the Fall

responses)regarding Baker
Creek design. We are not
aware of the other parties
being involved to date. The
project goes on to note that the
specifics are still under review
with DFO and the parties (p5146). The City has not been
part of this review and are
unclear as to what is
happening.
Recommendation Please
provide a discussion that helps
parties understand how and
when engagement and input
into the process will occur.

of 2019, after which the Project plans to refine and
improve the design to 60%. The engagement
currently envisioned for Baker Creek design would
likely include a Working Group session and an
additional engagement session specific to the
YKDFN, both of which would ideally include
DFO participation. The Project will report back to
participants through Working Group and GMAC.
However specifics on engagement have not been
determined. The focus and nature of the
engagement session are, in part, dependent on the
nature of the offsetting required. The Project plans
to engage with DFO to continue to better establish
offsetting requirements prior to the wider Fall
2019 engagement sessions. Offsetting
requirements are currently uncertain due to
predicted changes in legislation. Engagement is
delayed until the Fall, 2019 in recognition of the
demands on stakeholders in the past number of
months and moving forward in the Water Licence
process.

75 Closure and
Reclamation Plan Table 5.6-3

Comment Both the T2-2 and
T2-3 criteria are yet to be fully
developed.
Recommendation In the
absence of a developed set of
criteria, a Research
Reclamation Plan is needed.

June 25: GMRP does not agree. Engineering
design is advancing, and criteria will be developed
as part of design. No research needs have been
identified.

76 Closure and
Reclamation Plan Table 5.6-3

Comment T5 discusses
volume reduction when the
objective discusses the reduced
footprint.

June 25: It is unclear where the reviewer sees
discussion of volume reduction in Table 5.6.3,
objective T5. Both the objective and the criteria
are expressed in terms of area (90,000m 2), and

Recommendation A more
common use would be to
indicate how much the area is
reduced. Please modify.

area will be measured through the as-built
engineering drawings indicated in the
monitoring/maintenance and inspection column.
The monitoring also includes records of the
volume of tailings moved, as per standard civil
engineering earthworks practices. This information
is supplemental, and not a direct measurement of
success for achieving the objective.

77 Closure and
Reclamation Plan Quarry objectives 1

Comment The creation of new
disturbance should not just be
minimized, but that the new
disturbance does not make the
visual impact significantly
worse
Recommendation The project
commits to designing to
minimize aesthetic impact - but
it would be preferable if there
were actions aimed at closing
the borrow site in a way that
limiting the visual disturbance.
In addition, we hope that the
project will provide further
description of the areas to be
disurbed and the visual impact.

June 25: Please see the closure activities
associated with objective Q3, which includes
activities to limit the visual disturbance. Selection
of borrow locations and their design will consider
a number of factors, including aesthetics, public
feedback, geochemical characteristics of the rock
in the potential borrow locations, and haul
distance/transit considerations. Pit closure and
borrow design effort is ongoing. Engagement on
Borrow Source development is planned for the end
of 2019 and the GMRP will consider the concerns
raised from stakeholders during technical sessions.

78 Closure and
Reclamation Plan 5.6.8.4

Comment This section
describes the engineered cover,
but does not discuss the size of
the material to be used. For
example, is the .7m thick layer
to be made of 70 cm boulders
or otherwise? The grade of

June 25: Details on the sizes of material used for
the rockfill and fine-grained soil are provided in
Section 4.4.1 of CRP Appendix 5.6A - Conceptual
Tailings Cover Design. As stated in that section,
the rockfill should generally consist of cobble and
gravel sized particles (300 mm or less and the fine
grained soil at 0.075 mm or less.

material will have significant
impacts on potential use.
Recommendation For clarity,
please add the sizes of the
material used for rockfill and
fine-grained soil (<0.425mm?).
79 Closure and
Reclamation Plan 5.6.8.4

Comment The cover is
intended to significantly
reduce infiltration of
precipitation (5-192).
However, this is not an
Objective or Criteria.
Recommendation Please
explain how and why the cover
will reduce the amount of
infiltration, providing metrics
for what degree of water being
intercepted and diverted would
represent a success.

June 25: To be clear, the intention of the cover is
not to reduce infiltration. The intention of the
cover is to prevent contact between surface runoff
and the underlying tailings. Seepage from tailings
areas will report to the surface water collection
system and subsequently for treatment or will be
of a quality that it can be discharged without
treatment. For this reason, reduction of infiltration
is not a stated objective of the cover, nor are there
metrics associated with infiltration reduction as a
measure of success. However, the type of cover
designed will result in significant reductions in
infiltration, as an inevitable function of its design.
This is considered beneficial, but not necessary.
With respect to 'how' the cover will reduce
infiltration, the cover includes a single layer of
geosynthetic barrier. Under ideal conditions, such
a geosynthetic would be virtually impenetrable.
Decades of experience in the construction of
covers with geosynthetics has shown that even
with proper construction procedures, it is prudent
to assume that some damage will occur to the
cover, resulting in some permeability. This
permeability will be several orders of magnitude
lower than the already low permeability of the
tailings, resulting in to reduced infiltration.

80 Appendix 5.7A Borrow Comment A map would
greatly help understand the
areas being considered for
Borrow sourcing.
Recommendation Please
provide a map that individually
highlights the defined and
potential borrow sources.

June 25: Please refer to CRP Appendix 5.7A
'Supplemental Borrow Source Identification
Report' Figure 1: Defined and Potential Borrow
Sources.

81 Appendix 5.0A Comment Unlike the format
Closure Objectives for of other sections, the
Borrow and Quarries
objectives and criteria are not
within the main CRP.
Recommendation Update
CRP to keep consistent

June 25: The objectives and criteria for borrow
are found in the main body of the CRP on page 5206. No update required.

82 Appendix 5.0A Closure Objectives for
Borrow and Quarries Q3

Comment Criterion Q3-1 only
discusses slope of the site.
When looking at the closure
activity, there is a gap as
revegetation is not going to
address the slope.
Recommendation The project
must add a criterion that
defines what successful
revegetation is as it plays into
reclamation of the borrow
sites.

June 25: This is addressed in Objective SW5 and
the associated criteria, particular criteria SW5-3
and specifically SW5-5 "remediated areas are
designed to resist erosion including armoring and
targeted revegetation with native species".

83 Closure and
Reclamation Plan Table 5.8-2

Comment The Report of
Environmental Assessment
discusses the need to address
possible resuspension of
sediments. The project
screening document notes that

June 25: No, the GMRP does not agree that every
measure must result in a closure criterion. Measure
16 states: 'Before construction, the Developer will
model re-suspension of arsenic from sediments
and resulting bioavailability in the vicinity of the
outfall. If the modelling results indicate that the

the will undertake monitoring
to confirm that this does not
happen. However, there is no
Closure Criteria or associated
monitoring for this. x
Recommendation WTP1
discusses the outfall location
and minimum depth. It must
address the MVEIRB
direction, with a linkage to the
monitoring to demonstrate that
the measure has been met.

84 Closure and
Reclamation Plan 5.8.4.3.1

outfall may re- suspend arsenic from sediments,
the Developer will modify the outfall design until
operation does not cause re- suspension of arsenic
from sediment.' The GMRP interprets this measure
to mean that the proponent should a) assess if a
risk exists and b) mitigate the risk by design of the
outfall such as to not cause resuspension of arsenic
from sediment. Based on this and Measure 14, the
outfall design was modified and relocated. The
current outfall design is a near-shore pipe with low
flow rather than a high velocity diffuser. The
GMRP did a preliminary review of potential
effects of the outfall flow and decided that the
final design should account for resuspension.
Decisions made after SDE further informed the
design of the outfall area, i.e., a sediment cover
would be installed.As outlined in Section 5.8 of
the CRP, the outfall will be placed over a sediment
cover and at a depth and flow rate that minimizes
ice scour and sediment scour and maximizes
mixing and meets Measures 14. The GMRP has
moved to the mitigation portion of the measure
and considers the intent of the measure to be met.
Further assessment the specifics (e.g., thickness of
the sediment cover) will be confirmed in detailed
design. Monitoring will be done in this area to
confirm mitigations are effective. WTP2-5 is how
this will be noted.

Comment The project has
June 25: Past engagement with the City of
specifically included a section Yellowknife is documented in the Engagement
that reviews the consultation
Log.
associated with the outfall
location.

Recommendation Given the
recent attention associated with
the closure of the Giant Boat
launch, can the project provide
a similar review of
engagements where this was a
matter of focus (other than the
July 5, 2018 meeting with the
City)?
85 Closure and
Reclamation Plan 5.8.5.2, p5-233

Comment References to
June 25: The GMRP agrees and will update the
Figure 5.8-1
reference on page 5-233 to read: Figure 5.8-2
Recommendation Either
instead of 5.8-1.
existing figure 5.8-2 should be
renamed or the references
should be corrected to 5.8-3.

86 Closure and
Reclamation Plan 5.8.5.2, Supporting
Infrastructure

Comment It's not clear that the
reference AECOM 2012
(Appendix 5.8a) is relevant to
the current day, as the 2014
Report of Environmental
Assessment changed the water
treatment proposal.
Recommendation Can the
project confirm that this
reference is appropriate
background for the current
proposal? If not, what aspects
have been altered? Can the
project provide an update on
the project recommendations:
does this report recommend
using Ion Exchange as the

June 25: The Environmental Assessment (EA)
process resulted in a number of measures that have
required changes to the management of water postclosure and with which the current approach
complies. Specifically, Measure 14 requires that:
"The Developer will add an ion exchange process
to its proposed water treatment process to produce
water treatment plant effluent that at least meets
Health Canada drinking water standards
(containing no more than 10µg/L of arsenic), to be
released using a near shore outfall immediately
offshore of the Giant Mine site instead of through
the proposed diffuser. The Developer will achieve
this concentration without adding lake water to
dilute effluent in the treatment plant." The 2012
design targeted an arsenic effluent concentration of
200µg/L. The current design complies with

87 Closure and
Reclamation Plan 5.8.5.3

water treatment? If so, under
what conditions and
assumptions. Lastly, have
these conditions and
assumptions been updated in
the 7 years of design since?

Measure 14 and will achieve an arsenic effluent
concentration of 10µg/L. The 2012 design did not
include ion exchange as part of water treatment.
The current design does. The reference to 2012
water treatment design work is appropriate. The
following references update the key aspects from
the 2012 PDR for the design, specifically the use
of arsenic removal media as part of the water
treatment process and outlines the conditions and
assumptions. The updated design criteria include
the use of arsenic removal media to achieve an
effluent arsenic concentration of 0.010 mg/L and
confirmation of arsenic removal through piloting:
Section 5.8.5.2 can be updated with references
AECOM 2013a, AECOM 2013b, and AECOM
2018; AECOM. 2013a. Giant Mine Water
Disposal - Information Request Response. 14
March 2013; AECOM. 2013b. Giant Mine Water
Disposal - Information Request Response, Further
Technical Information for Arsenic Removal. June
2013; and AECOM. 2018. Giant Mine
Remediation Project Pilot Plant Options Analysis
(Rev 5, DRAFT). 3 August 2018.

Comment Some of the NWTs
mine sites use heat tracing to
support their water treatment
activities - both by design and
retrofit.
Recommendation Would this
effort not be advantageous for
the project given the lack of
redundancy and the importance

June 25: The discharge and outfall (i.e. the piping
from the water treatment plant to Yellowknife
Bay) is being designed. The incorporation of heat
tracing into the design is being considered.

of year round outfall
operation?
88 Closure and
Reclamation Plan Table 5-9.1

Comment Monitoring for SI3
uses an operational monitoring
program.
Recommendation It's not
clear what management
program this monitoring is
conducted under or where it is
described.

June 25: This is an internal monitoring program.
Currently the OMP is incorporated in the Standard
Operating Procedures for Effluent and Water
Monitoring (CIRNAC and GNWT 2019d) and is
listed in the Water Management and Monitoring
Plan. The plan complements the SNP, providing
additional data from surface water, groundwater
(shallow and deep), seepage, underground
minewater, and surface runoff from the Site. It is
anticipated that the OMP will evolve to include
other, non-aquatic, components (e.g. structural
aspects) over time. The OMP will be modified into
a separate monitoring plan and expanded to
encompass structural monitoring aspects (e.g., pit
walls and caps/covers) that are not captured
elsewhere (e.g., Tailings Management and
Monitoring Plan).

89 Closure and
Reclamation Plan 5.9.5.1, p 5-261

Comment Specific prevention,
reduction and monitoring
activities will be implemented
to address the Measures
identified in the Report of EA
(MVEIRB 2013) which
addresses deconstruction
activities directly.
Recommendation Where are
the responses to these
specifically required
prevention, reduction and
monitoring activities found?

June 25: The GMRP's Management and
Monitoring plans will be the umbrella under which
all work on the site will be conducted. Each
Design and Construction Plan will include activity
specific management and monitoring activities that
correspond with the GMRP's Management and
Monitoring Plans. In some cases, contractors will
be responsible for developing the on-the-ground
implementation of these activities. The MCM will
confirm that all management and monitoring
activities are being enacted and documented in
compliance with the overall GMRP's Management
and Monitoring Plans.

The paragraph following the
first 7 bullets suggests that this
will be developed by the
contractors. It seems inefficient
and unwise to transfer this sitewide responsibility to an
unknown number of
contractors.
90 Closure and
Reclamation Plan Table 5.9-2

Comment It's unclear what
level of contamination the Mill
Process Wastes contain.
Recommendation Can the
project characterize this aspect
of the mineral waste stream?
What will the final destination
be?

June 25: The Mill Building contains various
amounts of unprocessed and semi-processed ore.
These materials are chemically similar to the
contaminated soils and tailings. Therefore, this
waste is suitable for disposal along with the
contaminated soils (e.g. in TCAs or in Open Pits).
Mill Process Waste that is identified to contain
leachable arsenic concentrations in excess of the
NWT waste disposal standards of 2.5 mg/L will be
treated as "arsenic containing" and will be
containerized and disposed of in a frozen zone.

91 Closure and
Reclamation Plan 5.9.5.5

Comment "The arsenic wastes June 25: The reference should be 5.1.5.4. This
currently stored in the
will be changed in the next draft of the CRP.
Northwest Pond hazardous
waste area will be removed
and placed in a freeze zone as
described in Section 5.9.5.5."
Recommendation This is a
self-reference. Where is the
description found? (This
applies to the next paragraph
as well)

92 Closure and
Reclamation Plan Table 5.10-1, L2

Comment It's hard to
understand the relationship
between L2-3 and L2-4 - with
one intended to shed water
with a 1% grade, while the
other features a 0.75% grade to
facilitate the collection of
water.
Recommendation Please
provide some explanation.

June 25: The grades are different because they are
serving different purposes. The landfill base
grades were designed to match existing ground
contours. The top of waste grades were designed
to maximize airspace availability. The two design
elements are not connected (i.e. there is no
relationship between the two); evident since they
drain in opposite directions.

93 Closure and
Reclamation Plan 5.12.2.9 Freeze
Monitoring, Bullet 3

Comment At other industrial
sites in the NWT, the
proponents have experienced
difficulty with maintaining
operational ground temperature
monitoring devices, limiting
the ability to evaluate the
performance of engineered
structures requiring freezing.
As part of the closure
monitoring, more information
is required to establish a
minimum.
Recommendation Please
provide an overview of the
minimum number and
necessary distribution of
temperature monitoring strings
to ensure that appropriate
monitoring data can be
collected to verify that frozen
shell is meeting closure
criteria, detecting any trends,

June 25: The monitoring strategy and locations of
monitoring strings are based on commonly applied
ground freezing project approaches as well as what
has proven useful from the FOS monitoring
program. It is not possible or feasible to install
sensors at enough locations that the sensors alone
provide all information about the freezing state.
Therefore, at a high level, the objective is to have
sufficient sensor quantities at key locations so that
they can be compared against the numerical
models which serve to "fill in the gaps" as to what
the temperature in the ground will be where
sensors do not physically exist in the field. The
field monitoring is interpreted hand in hand with a
validated numerical model so that there is
confidence the model shows the full picture and
extents of freezing and more important, how
freezing will trend in the future given the most
valid climate predictions available at that time.
Climate data will be obtained from either an onsite meteorological station as part of the tailings
cover monitoring or water treatment plant, or
alternatively the Yellowknife airport.

and collecting information to
inform thermal modelling
efforts.
94 Closure and
Reclamation Plan Figure 5.13-1, box 5

Comment What is
"monitoring response"? Is this
management?
Recommendation What does
the project mean by this?

June 25: The term 'monitoring response' here
refers to what the monitoring result. For example,
if the monitoring response (monitoring results)
show closure objective SW1 related to dust
management and air quality is not being met,
actions would be taken to identify mitigation and
maintenance options in order to ensure the
monitoring response aligns with SW1.

95 Closure and
Reclamation Plan Table 5.13-1, bullet 6

Comment The North Shaft
wells are capped, but available
in terms of contingency.
Recommendation In this
contingency, how long will it
take to 'uncap' with the current
design, purchase new pumps
and mobilize to site?

June 25: In the event that the need arose to pump
from the wells located in the immediate vicinity of
the Akaitcho shaft, the GMRP estimates that this
could be achieved in the span of two months if
pumps are on hand, and within twelve months if
new pumps need to be sourced.

96 Closure and
Reclamation Plan Table 5.13-1, bullet 8

Comment The relevant
contingency for pit cover
stability issues is to fence the
area. This only treats the
symptom.
Recommendation The project
contingency should be to
return the pit cover to grade ensuring that standing water or
infiltration isn't going to be an
issue.

June 25: Please refer to the CRP Section 5.13:
Contingencies, where the intention of Table 5.131: General Contingencies for Selected
Components of Giant Mine is described as "an
example of the generic types of actions that would
be taken". The footnote (a) states that "this
contingency proposed for closure period 20202030." Should we experience a significant
differential settlement, the area would be fenced to
prevent access (as stated in table 5.13-1). Once the
area has stabilized, it may be possible to fill the
depression, re-grade and cover the pit, as
suggested in the reviewer comment. This would

require geotechnical assessment and would be
evaluated on a case-by-case basis.
97 Closure and
Reclamation Plan CRP, Appendix 2E

Comment Given the
foundational nature of the
HHERA to the project's
decision to no longer pursue an
industrial standard for the
whole of the site, greater
comprehension and clarity is
necessary for the potential end
uses and the management of
the areas left 'as is'. This is
critical for comprehending the
project's goals and standard of
success as part of a regional
landscape. As Slater
Environmental's review notes,
the outcomes of the project and
the risks identified in the
HHERA will result in a
permanent constraint of human
activities in the affected areas
(and likely the contaminated
areas off lease).
Recommendation The City
would like further information
provided to explain the use
constraints that the project
used to drive the human health
risk assessment. Our current
understanding is that the
HHERA was completed
without evaluating the range of

June 25: The 2018 HHERA did evaluate the range
of contamination on the Giant Mine site that would
be outside the proposed fenced area and assumed
that there will be public access to the site at an
arsenic concentration of 747 mg/kg (represented
by the 95% Upper Confidence Limit on the Mean).
This represents an average exposure that is about
twice the industrial criterion. The results of the
assessment determined that public access for
recreational use results in very low risks for
exposure to arsenic. The GMRP is only related to
the remediation of the Giant Mine. There is
currently a human health risk assessment (HHRA)
being undertaken by GNWT and CIRNAC. The
purpose of the HHRA is to examine, and
determine the risks associated with exposure to
legacy arsenic and other contaminants in soil,
water, sediment, fish, country foods, air, dust,
plants and mushrooms. The focus of the HHRA is
on the areas west of Giant Mine and around Con
Mine, and within a 25 km radius around
Yellowknife. The HHRA will look at areas where
people have cabins, camp and fish (e.g. Ingraham
Trail area), and other traditionally used areas
identified by local Indigenous communities. The
draft HHRA will be presented publicly during
engagement sessions with communities in the fall
of 2019. The outcomes of the risk assessment will
be reviewed by GNWT and CIRNAC, including
their respective health departments, to evaluate
what remedial actions or risk management options,

98 Closure and
Reclamation Plan Visual Perspectives

contamination known to exist.
Beyond just general
information that would form
the discussion around land use
constraints for the area
remaining unremediated, the
City would like to understand
how other activities beyond the
minesite factor into the risk
assessment. As an example
(but please, do not simply
address this example) of our
uncertainty - how are the
outcomes affected if a person
also pursues recreational
activities in areas adjacent to
the mine, say walking to
Ranney Hill, picnicing, and
returning to Vee Lake Road? Is
this acceptable once, twice?
How can planning efforts be
guided and residents be
informed as to their activities
in these areas?

may be required. Considerations with respect to
risk communications will be an important
component of future engagement with
stakeholders. The Interdepartmental GNWT
Legacy Contaminants Committee will also support
public communication initiatives and tool
development needs as a result of the outcomes of
the HHRA work. It is important to note that the
Chief Public Health Office of the Department of
Health and Social Services issued their first health
advisory for residents and visitors about
precautions they can take to avoid exposure to
elevated arsenic levels found in some of the
lakes/areas located around Yellowknife in 2016,
with subsequent annual updates being informed by
university research etc, in addition to including the
results from the 2018 GMRP HHERA, which not
only assessed risk on the Giant Mine Site, but to
residents in general from Yellowknife, N'dilo and
Detah using and harvesting from the land around
the Site. This HHRA will further inform future
advisories. The advisory can be found at
https://www.hss.gov.nt.ca/en/newsroom/arseniclake-water-around-yellowknife

Comment It would be useful
for residents to have a visual
representations of what the
final closure looks like - to
help translate thousands of
pages into something they can
easily comprehend.
Recommendation As soon as
possible, if the project could

June 25: The GMRP has developed numerous
computer-generated renderings of various
locations across the site depicting what the future
condition could potentially look like in closure.
The GMRP has also been exploring the use of
augmented reality (HoloLens) as another tool to
help stakeholders visualize what the future
condition of the site will look like from various
vantage points. The GMRP will consider the

product new images of what
locations identified in this comment as potential
the site will look at from two immersive views as we continue to develop our
perspectives, it would be
augmented reality scope.
useful - from the townsite/boat
launch area and from the
highway looking back towards
the site. If new areas of
disturbance are to occur on
Vee Lake Road, being able to
see these areas after the
disturbance should be part of
this effort as well.
Ecology North: Craig Scott
ID Topic
1 Quarry/Borrow
Locations

Reviewer
Proponent Response
Comment/Recommendation
Comment (doc) We have been
notified of plans for blasting of
the site for fill material, and we
would like to echo concerns
voiced by the Yellowknife
Historical Society, the
Yellowknife Climbing Club,
and members of the general
public, in recommending not to
blast undisturbed areas near the
bypass road and near the boat
launch. These areas are highly
visible.
Recommendation We support
the use of rock from already
disturbed and less visible
areas, as noted by the

June 25: Please refer to General Public:
Yellowknife Historical Society #2 Pit closure and
borrow design effort is ongoing. Engagement on
Borrow Source development is planned for the end
of 2019 and the GMRP will consider the concerns
raised during these technical sessions.

Board Staff
Response

Yellowknife Historical
Society.
2 Noise

Comment We suggest that
noise pollution should be
addressed when dealing with
rock crushing, and other noisy
activities on site, as the site is
very close to town and sound
travels easily over water into
Old Town and Ndilo.
Recommendation Ensuring
best practices to limit and
deflect the noise from the city,
and further using proper blast
mats to limit blast rock
littering the hillsides (this is a
form of pollution that is
evident along the bypass road),
should be encouraged by the
contractors.

June 25: The GMRP will apply a number of best
practices to its blasting and other activities. The
MVLWB will review the Blasting and Explosives
Management and Monitoring Plan prior to these
activities being undertaken on site. The GMRP
will also adhere to the City of Yellowknife Bylaw
3537.

Environment and Climate Change Canada: Eva Walker
ID Topic

Reviewer
Proponent Response
Comment/Recommendation

1 General File

Comment (doc) ECCC Cover
Letter
Recommendation

2 The New Water
Treatment Plant and
Outfall MV2007L80031 - DIAND-GIANT
- Closure and

Comment The Giant Mine
Remediation Team (the
Proponent) stated that pumping
of the underground mine works
for the project will continue to

June 25: A hydrogeological model was developed
and calibrated. It predicts that the mine would act
as a groundwater sink at mine water levels of -78
m above sea level (750L), 33 m (425L) and 157 m
(slightly above Yellowknife Bay), and that full

Board Staff
Response

Reclamation Plan (C
and R Plan) - Apr1-19

control the mine pool level to
maintain access to the
underground mine shafts and
to allow the underground to
continue to act as a
groundwater sink. Controlling
the mine pool elevation will
also keep arsenic trioxide
storage areas dry during and
immediately after the freeze
program in the mine. Given
that the ore is associated with
arsenic and the processing of
ore involved roasting that
produced arsenic trioxide, it is
likely that there are metals
contained in the tailings.
Pumping in the underground is
a way to ensure that the
underground workings remain
a hydrological sink; however,
when pumping stops, there
may be a chance that the
underground workings will no
longer be a hydrological sink,
and the contaminants in the
tailings may potentially diffuse
into the groundwater and to
Great Slave Lake nearby.
Recommendation
Environment and Climate
Change Canada (ECCC)
recommends that the Giant

groundwater containment would be lost if the
water were to rise to 162 m (spill point elevation
of the A2 pit). The GMRP will prevent arsenic and
other contaminants from entering the groundwater
and migrating into Great Slave Lake by
maintaining the mine water approximately at 750L
(approximately at -78 m above sea level) per
objective UG2 of the Closure and Reclamation
Plan. In addition, the construction of covers on the
tailings containment areas will result in significant
decrease in infiltration to, and through, the tailings.

Mine Remediation Team (the
Proponent) clarify how they
will prevent arsenic and other
contaminants from entering
groundwater and migrating
into Great Slave Lake.
3 Foreshore Tailings
Giant Mine
Remediation Project Closure and
Reclamation Plan â€“
SECTION 5.6 Tailings Containment
Areas:, sections: 5.6.1.3
Foreshore Tailings
Area; Section: 5.6.5.4
Foreshore Tailings
Area; section: 5.6.7
Engineering Work Foreshore Tailings
Area

Comment In section 5.6.1.3 Foreshore Tailings Area, the
proponent stated, "In 2001,
remedial works were carried
out on the tailings located
along the shoreline in the
Foreshore Tailings Area. The
extent of the cover placed
(approximately 2,500 m2) is
shown in Figure 5.6-4. The
cover consists of a coarse rock
layer, underlain by gravel, and
a non-woven geotextile. The
objective of this work was to
extend the physical barrier
between the tailings and the
waters of Yellowknife Bay in
order to reduce the potential
for further erosion and
minimize further dispersion of
tailings into Yellowknife Bay."
Additionally, in sections
5.6.5.4 Foreshore Tailings
Area & 5.6.7 Engineering
Work - Foreshore Tailings
Area, the Proponent notes that
"Several rehabilitation options

June 25: Engineering designs for the foreshore
tailings are not as advanced as for other aspects of
the CRP, and as indicated in Section 5.6.7 of the
CRP, further conceptual work is required (and is
ongoing). Provisionally, the concept is an
extension of the existing cover; however, as
indicated in Section 5.6.9 of the CRP, this concept
may be modified. The final cover design will be
driven by compliance with objective T2 ("Risk of
tailings erosion and human contact with tailings in
the foreshore area is reduced"). None of the studies
to date have shown that tailings in the foreshore
area are leaching contaminants into Great Slave
Lake in significant quantities, and control of this is
not driving the design. Key factors driving the
design at this time are risk of human contact and
scour and erosion.

for the Foreshore Tailings Area
have been considered over the
years (SRK 2004), which
included stabilization options,
chemically or physically, or
complete removal of the
tailings. However, in
consideration of the limited
environmental impact of the
tailings, the potential for
environmental impacts as a
result of removal, as well as
the high cost of removal, the
approach to date has been to
minimize further erosion of the
tailings through cover
placement and continue to
monitor." In addition, the
Proponent notes that
"Additional work is planned to
develop the design of the final
cover in this area." ECCC
notes that there is also no
indication that the cover of the
foreshore tailings will prevent
long term leaching of
contaminants from the tailings
into Great Slave Lake as water
flows (flushes) through the
tailings.
Recommendation ECCC
recommends that the
Proponent provide a discussion

of the alternatives considered
for the remediation of the
foreshore tailings, and why
covering the tailings was
selected as the best option.
ECCC also recommends the
proponent provide a discussion
on if and when monitoring will
be continued in order to
demonstrate that the cover
placed on the foreshore tailings
is the best available
environmental remedial option
and the tailings are not
continuing to leach
contaminants into Great Slave
Lake.
4 Water Treatment Plant
Residuals Giant Mine
Remediation Project Closure and
Reclamation Plan NonHazardous Waste
Landfill (CRP Section
5.10)

Comment All residuals from
the new Water Treatment Plant
(WTP) including spent ion
exchange media, sludge, and
other process residuals (CRP
Section 5.8) will be disposed
of in a constructed cell of the
on-site landfill. This cell will
remain operational over the life
of the Giant Mine Remediation
Project (GMRP); once full or
no longer needed, it will be
covered with a low
permeability cover. Table 4-3
lists Potential Impacts from
Closure Activities and includes

June 25: Investigations in 2012 and 2019 have
been completed to predict WTP waste residual
disposal characteristics. Based on the testing
completed, both the waste sludge and waste ion
exchange media streams will be classified as nonhazardous waste. The classification is based on the
comparison of analytical waste classification data
to NWT waste disposal standards. The waste
classification sampling included the determination
of leachable metals using the toxicity characteristic
leaching procedure (TCLP, SW-846 EPA test
method 1311). This EPA test method is the
standard procedure for determining the mobility of
organic and inorganic parameters in liquid and
solid waste. For arsenic, the limit set per the NWT
Guideline for Hazardous Waste Management is

"Seepage from WTP residuals
deposited in the landfill could
impact water quality if water
quality does not meet nonhazardous criteria." Mitigation
states that residuals will be
non-hazardous and monitoring
of landfill performance and
seepage quality will be done. It
is not clear if the residuals are
chemically stable or whether
mitigation relies on long-term
encapsulation/isolation.
Recommendation ECCC
recommends that the
Proponent clarify the longterm stability of treatment
residuals and whether
complete containment in the
landfill is required.

2.5 mg/L of leachate following the TCLP. Based
on the analytical results the waste is deemed to be
chemically stable and is not required to be
disposed of in a hazardous waste disposal facility.
Toxicity characteristic leaching procedure (TCLP)
testing of samples of sludge from the ETP's
settling pond conducted in 2012 yielded arsenic
concentration results of 0.23 and <0.20 mg/L.
TCLP testing of samples of three brands of spent
ion adsorption media from a pilot plant conducted
in 2018 yielded arsenic concentration results of
0.355, 0.211 and 0.102 mg/L. Five additional
samples of sludge were collected from the Settling
Pond on March 16, 2019 and were subjected to
TCLP tests. The tests yielded four non-detectable
concentrations of arsenic (less than 0.20 mg/L) and
one concentration of 0.37 mg/L. During the initial
operations of the new WTP (in 2026) sludge and
spent media samples will be collected and tested to
confirm that these waste streams remain not
leachable. Groundwater monitoring will be
completed prior to landfill construction as well as
during landfill operations. (Please reference
Section 4.3 of the Waste Management and
Monitoring Plan). Analytical data obtained from
the monitoring will be evaluated to identify and
monitor potential changes in groundwater quality.
In the long-term, the WTP residuals cells of the
non-hazardous waste landfill will be covered using
an impervious membrane. This will limit
infiltration of precipitation into the cells and will
further prevent the formation of leachate. Postclosure monitoring and maintenance will be

further developed at the GMRP nears the end of
the Active Remediation and Adaptive
Management Phase. (Please reference Section 5 of
the Waste Management and Monitoring Plan).
Analytical data from the monitoring program will
be evaluated to identify changes in groundwater
quality.
5 Water Treatment Plant
Outfall Closure and
Reclamation Plan
Water Treatment Plant
and Outfall Systems
(CRP Section 5.8)

Comment The Closure and
Reclamation Plan states that as
part of the future engineering
activities for the water
treatment plant outfall there
will be a review of any
dredging and/or cover required
for the lake bottom to mitigate
sediment resuspension at the
water treatment plant outfall
location. Sediments in the
water treatment plant outfall
area are contaminated with
historical loadings associated
with mine discharges. Cover
placement may result in
disturbance and mobilization
of contaminants if dredging is
not done prior to cover
materials being deposited.
Additionally, if dredging
occurs the disposal location for
dredged materials should be
identified within the Closure
and Reclamation Plan.
Recommendation ECCC

June 25: The properties of the sediments along the
shore of Yellowknife Bay, between the mouth of
Baker Creek and the Foreshore Tailings - which
includes the location of the proposed outfall, will
be assessed in 2019 and 2020 so as to inform the
dredging and/or cover design, and to inform the
disposal requirements of the dredged materials.
The outfall will be located within the nearshore
sediment area that will be remediated by partial
excavation and an engineered cover. Engineering
design for the proposed works to occur within the
water treatment plant outfall area is currently
underway. As part of this engineering design
effort, specific mitigation measures for dredging
and/or cover placement will be developed, as
required. The proposed works, potential associated
impacts and mitigations for the water treatment
outfall area are addressed in the Preliminary
Screening document submitted as part of the
GRMP Water Licence Application package (Table
3-1 modifications #7 and 13). The following is
provided to supplement information provided in
the Preliminary Screening document. Mitigation
measures for dredging may include the use of
environmentally accepted methods for dredging
contaminated sediments that minimizes the spread

recommends that the
Proponent provide further
details on the proposed works
for the water treatment plant
outfall area, specifically what
measures will be taken to
prevent mobilization of
sediments and contaminants
and if dredging occurs, where
dredged materials will be
disposed of.

of contaminants to surrounding waters. These
methods may include the use of closed clamshells
for grab dredging, closed buckets for backhoe
dredging, specialized cutters for suction dredging,
the use of precision positioning and monitoring
systems on equipment, and/or the use of silt
screens or bubble screens to prevent sediment
dispersal into adjacent waters. Dredged material
would be contained during excavation process and
disposed in the TCAs. Mitigation measures for
cover placement may include the use of precision
positioning and monitoring systems on equipment
to minimize the potential for initial disturbance of
existing sediments during cover placement, the
placement of filter fabric prior to placement of
cover materials, and/or the use of silt screens or
bubble screens to prevent sediment dispersal into
adjacent waters.

General Public: Ian McCrea
ID Topic
1 Launch, retrieval, mast
stepping and
unstepping of keel
sailboats facility at
Great Slave Sailing
Club

Reviewer
Proponent Response
Comment/Recommendation
Comment We (Ian and Rita
June 25: Please refer to the response to General
McCrea) have been members Public: Ian McCrea #2.
of the Great Slave Sailing Club
for over 20 years. We own a
Hunter 32 sail boat which
weighs 12000 lbs, has a mast
52 feet in height and requires
over 5 feet of water to float.A
consequence of the Giant Mine
Remediation is the eviction of
the Great Slave Sailing Club

Board Staff
Response

(GSSC) and its members from
its location of over 40 years
near the 'Townsite' portion of
the former Giant Mine
development. The GSSC's
application for an expansion of
the lease is being ignored by
the City. The application was
made to acquire more space for
the relocation of boats to
accommodate the remediation.
Recommendation See Below
2 See Above

Comment Launching,
retrieving, mast stepping and
unstopping, and storage of sail
keel boats is more complex
and time consuming than for
power boats of similar size. A
large flat stable area close to 7
feet or more of water is needed
for a crane. To economically
use the crane, waiting boats
must be marshalled in the close
proximity to thecrane. Dry
sailing - that is launching and
retrieving just before and after
and excursion is not practical.
Recommendation The City
and the GNWT withdraw their
eviction of the GSSC and
allow the modest expansion of
property applied for by the
Club to facilitate a staged

June 25: In the 2007 Water Licence application,
the GMRP proposed remediating the townsite and
associated areas to industrial soil standards.
During the Environmental Assessment process, the
City of Yellowknife (the City), who leases the boat
launch area from the GNWT, asserted that the
townsite and shoreline areas should be remediated
more stringently; that is, to residential standards
for soils. This assertion was again echoed during
the GMRP's 18-month Surface Design
Engagement Process. The decision to remediate
these areas to residential soil standards was made
as a result of extensive engagement with partners,
affected parties, and interested members of the
public at these engagement sessions. The GMRP
has shared these Project decisions publicly on
many occasions, including meetings with the City
and Sailing Club, as identified in the Engagement
Log. To achieve residential soil standards, the
GMRP will need to complete more extensive work
than proposed in the 2007 closure and reclamation

collaborative approach to the plan. This, in turn, means that access to these areas
remediation of the sailing club will be impacted more than originally proposed.
property: and
The GMRP believes this short-term inconvenience
will help make the area safer for the public and the
environment for the long-term. The GMRP
recognizes the stakeholder's desire for a staged
approach to remediation in the area such that
access to the area is maintained during active
works. The GMRP has not determined the
feasibility of such an approach, as sufficient detail
is not currently available. The GMRP will explore
the possibility of staged solution during detailed
design but notes that it is likely that at certain
times no access will be permitted. The GMRP will
continue to ensure there is as much lead time as
possible to look at ways to minimize these
impacts, as well as to give the sublease-holders
time to plan alternatives for when land will not be
accessible. The GMRP will continue to work to
keep this inconvenience as short as possible;
however, notes that the City is best positioned to
help their sublease holders determine alternatives
while the land is not accessible to the public in
order to allow the areas to be remediated for
residential soil standards to be met. As more
design information becomes available, the GMRP
will continue to meet with the City and the GNWT
to determine what this means for the leased lands,
as well as how to determine the appropriate
avenues to address sublease holder concerns.
3 See Above

Comment Until this summer
we and fellow club members
understood that the club

June 25: Please refer to the response to General
Public: Ian McCrea #2.

operations would be
interrupted by remediation to
an industrial standard. We
understand this would be
achieved by capping the
questionable soil and that
could be accomplished in
stages by remediating half the
property at a time thereby
allowing the club and its
members to occupy the other
half. The remediation could
have been achieved in a year
and should not have resulted in
the eviction of the club. That
suddenly changed in the July
2018 remediation plan.
Recommendation The City
and the GNWT withdraw their
eviction of the GSSC and
allow the modest expansion of
property applied for by the
Club to facilitate a staged
collaborative approach to the
remediation of the sailing club
property: and
4 See Above

Comment Until this summer
we and fellow club members
understood that the club
operations would be
interrupted by remediation to
an industrial standard. We
understand this would be

June 25: Please refer to the response to General
Public: Ian McCrea #2.

achieved by capping the
questionable soil and that
could be accomplished in
stages by remediating half the
property at a time thereby
allowing the club and its
members to occupy the other
half. The remediation could
have been achieved in a year
and should not have resulted in
the eviction of the club. That
suddenly changed in the July
2018 remediation plan.
Recommendation See Below
5 See Above

Comment The McCrea family June 25: Please refer to the response to General
supports the remediation this Public: Ian McCrea #2.
contaminated site. We feel that
the Giant Mine Remediation
Committee should work with
the GSSC and its members to
plan a staged remediation of
the property (with retention or
restoration of the necessary
wharf) which will enable the
club to continue to occupy its
property, or an increased area
of the same property. We
recommend that such a
collaborative staged plan
would enable the GNWT and
City to withdraw its eviction
order and allow the club and its
boats to remain on the

property. We understand this
will result in interruption to the
club operations however, we
can recover from an
interruption of one season.
That translates into 18 months
for remediation activities.
Recommendation as soon as
possible, the Giant Mine
Remediation Committee work
with the GSSC to develop and
execute a collaborative staged
remediation which would
allow the club to continue to
occupy the property and wharf
with the minimum interruption
in sailing operations
6 Impact of Remediation
Plan on the ability of
owners to sell their sail
boats.

Comment Two alternative
June 25: Please refer to the response to General
locations under consideration Public: Ian McCrea #2.
by the City for a marina/boat
launch, do not appear to be
appropriate for safe,
economical lifting in/out and
mast stepping for medium
sized and large sailboats.
Given the steep approaches,
limited marshalling room, and
no apparent boat storage area;
if the launching of medium to
large sized sail boats is
possible the cost, in our case
may be ten times or more of
the current cost. We can

provide estimates based upon
actual costs. We do not know
if this is the forum for detailed
financial calculations. This
may make sailing unaffordable
for people on modest incomes
such as ourselves.
Recommendation See Below
7 See Above

Comment Some of our fellow June 25: Please refer to the response to General
club members' boats are not
Public: Ian McCrea #2.
mobile at all and are in a worse
situation than us
Recommendation See Below

8 See Above

Comment The uncertainty
June 25: Please refer to the response to General
generated by this sudden
Public: Ian McCrea #2.
change of plan (with no
consultation with tenants) has
made the larger sailboats
unsaleable. Prospective
purchasors will not likely take
a chance at any price on
purchasing a larger keel boat
with no sense of if and where it
could be launched, retrieved or
if that can be achieved at an
affordable rate. Sale of
sailboats sometimes takes
considerable time. The current
circumstances makes the sale
of larger sailboats impossible
at any price
Recommendation See Below

9 See Above

Comment A significant
increase in the operating cost
of our boat will make sailing
unaffordable for us. But the
current plan traps us by
removing the option to sell our
boat
Recommendation That the
Giant Mine Remediation
Project either purchase the
boats of those sailors affected
or otherwise compensate them
for loss of use and reduced
resale value and disposal costs.

June 25: The change in remediation to residential
soil standards will improve the long-term
condition of the area. We encourage the Great
Slave Sailing Club to contact the GMRP if they
intend to submit a compensation claim. For further
details please refer to the response to General
Public: Ian McCrea #2.

General Public: Ryan Silke
ID Topic
1 Section 5.7 Borrow
Material, Figure
5.7â€“1

Reviewer
Proponent Response
Comment/Recommendation
Comment (doc) The
June 25: Please refer to General Public:
proponent proposes creating
Yellowknife Historical Society #2
new quarry pits at A1 and A2
Open Pits, and at locations
along the Ingraham Trail and
Vee Lake Road in order to
create fill necessary to fill in
the existing open pits, and
other engineering designs of
the remediation project.
Recommendation Quarry Pits
should be managed in a way
that is asesthetic to the
surrounding landscape,
especially if within areas that

Board Staff
Response

maintain a high degree of
public use and visibility at the
Giant Mine Townsite Area.
The proponent should be
required to source quarry
material from another location
within the minesite itself.
Alternative sources might be
found southeast and east of the
main mine site (C-shaft and
mill area) and adjacent to the
South and Central Ponds.
These areas are already in the
middle of the mine&rsquo;s
footprint and leveling off these
outcrops to the surrounding
grade would not leave a
significant mark. Lands that
are not already physically
disturbed must not be
impacted. The remediation of
Giant mine should not increase
the size of the mine&#39;s
footprint, especially into areas
that have high public visibility.
2 Appendix 5.0A, in
Table 8, entitled
â€œClosure Objectives
and Criteria for Borrow
Pits and Quarriesâ€

Comment I note that the
Proponent includes a closure
objective for burrow pits,
which states: "New disturbance
due to borrow/quarry areas is
minimized, to the extent
practicable" and "New borrow
and quarry areas are reclaimed

June 25: Please refer to General Public:
Yellowknife Historical Society #2. Design efforts
are ongoing for the selection and landscape design
of borrow extraction areas, and for defining the
amount of fill needed for pits. A key objective of
the GMRP is to reduce risks to the public
associated with historically mined pit walls, such
as the risk of fatality from an uncontrolled rock

at the end of their production."
Upon our review of the
Closure and Reclamation Plan,
the Proponent has chosen
locations for new borrow and
quarry pits that would
absolutely create new
disturbance, on lands not
previously subject directly to
the mine's footprint, and could
only be managed in ways that
would be difficult to reclaim
due to the creation of new high
walls.
Recommendation I propose
alternate locations where
quarries could be built adjacent
to existing contamination,
away from public use, and
possibly be easier to reclaim to
the standards desired. See
points made above.

fall. The steep, discontinuous highwalls of A1 and
A2 pits have been identified as a safety hazard and
in order to eliminate this risk, it has been decided
that the benches would be re-contoured. This
process would involve a combination of blasting
and filling in order to complete a highwall cutback
and reduce the overall slope angle. The final slope
angle is still to be determined but 2H:1V and
5H:1V cutbacks were the scenarios analyzed in the
CRP. Contouring by blasting will increase the
footprint of disturbed land but it will result in a
safer slope. Pit closure and borrow design effort is
ongoing. Engagement on Borrow Source
development is planned for the end of 2019 and
the GMRP will consider the concerns raised
during these technical sessions.

General Public: Yellowknife Climbing Club
ID Topic

Reviewer
Proponent Response
Comment/Recommendation

3 5.3-4 Contaminated fill Comment &quot;A1 Pit is a
good candidate for the
placement of contaminated
material for the following
reasons: &bull; The risk of
overtopping of A1 Pit during a
Baker Creek flood is lower

June 25: Pit closure and borrow design effort is
ongoing. There will be a borrow engagement
planned for the end of 2019 and the GMRP will
take your points into consideration. Please refer to
General Public: Ryan Silke #2 regarding safety
considerations. The current engineering work is
considering a partial fill of some pits and re-
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than other pits (Section 5.5).
&bull; A1 Pit is further from
Baker Creek than A2 Pit. As a
result, placement of
contaminated fill in A1 poses a
marginally lower risk of
potential impacts on Baker
Creek from localized
movements of shallow
(perched) groundwater flow
through the pit and towards the
creek. Note that in both cases,
the predominant groundwater
flow is expected to be
downwards (towards the
minewater pool). &bull; A1 Pit
is farther from Great Slave
Lake than A2 Pit and therefore
represents a lower risk of
potential impacts on the lake.
&bull; A1 Pit is large and can
hold a significant volume of
material in one consolidated
area&quot;. &nbsp;
Recommendation The YKCC
recommends that the area
identified as A1 and A2 to
remain unblasted. In regards to
contaminated fill, the YKCC
further recommends that this
area be kept free of
contaminated fill so that it may
be developed for recreational

contouring of benches, however this design is not
confirmed. While we understand the desire to keep
A1 free of contaminated material, this must be
balanced against an overall need of the GMRP to
find safe, stable locations for contaminated
material. Extensive screening of alternative
disposal locations has been conducted. Please refer
to CRP Appendix 5.3B for open pit closure option
and CRP Appendix 5.4A: Remedial Strategy for
Contaminated Surficial Materials Report.

use for years to come. While
we understand that the entirety
of the site will not be
remediated for recreational
use, the YKCC insists that the
bluffs identified as A1 and A2
do not need to be used as a
borrow source.
4 7. Borrow Material

Comment &quot;The
June 25: Please refer to Please refer to General
additional borrow material
Public: Ryan Silke #2.
needed will come from within
the mine property. Some
borrow will be dug up and
some will be blasted. To find
the most suitable locations for
these excavations, additional
investigations will be carried
out of the physical and
chemical properties of the rock
as well the locations of
archaeological artifacts. The
areas where borrow is to be
excavated will be designed to
limit the impact of borrow
extraction on the surrounding
landscape. Further consultation
will be conducted with respect
to the location and final shape
of the borrow areas.&quot;
&nbsp;
Recommendation The
Yellowknife Climbing Club
recommends that the GMRP

not blast the areas identified as
A1 and A2. It is the hope of
the YKCC that eventually, the
bluffs may be developed for
recreational areas. The YKCC
has an interest in these areas as
they have a high potential to be
developed as climbing routes.
This is because any blasted
rock is unusable for climbing,
as the blasting reduces the
integrity of the rock. The
blasting creates serious safety
concerns with placement and
longevity of bolts that must be
hammered drilled into the
rock. &nbsp;
General Public: Yellowknife Historical Society
ID Topic
1 Section 5.3 Open Pits

Reviewer
Proponent Response
Comment/Recommendation
Comment 5.3.3 "recontour
remnant high walls above A1
and A2 pits".. There must be a
way to eliminate the risk
associated with the open pit
high walls and benches without
the significant blasting
proposed. 5.3.6 Final Site
Conditions "recontouring high
walls above specific pits has
been identified as an activity
that would improve the safety

June 25: The GMRP has a stated objective that
new disturbance due to borrow/quarry areas is
minimized, to the extent practicable (please refer
to CRP Table 5.7-4: Borrow Pits and Quarries
Closure Objectives and Criteria, Closure Objective
Q1). Design efforts are ongoing for the selection
and landscape design of borrow extraction areas,
and for defining the amount of fill needed for pits.
The GMRP recognizes the importance of this
aspect of the project to all stakeholders, and there
will be engagement specifically on the topic of
borrow material at the end of 2019. The points
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2 Section 5.7 Borrow
Material, Figure
5.7â€“1

of the pit access area, and
reduce the need for the
generation of new borrow
areas."... We would argue that
the blasting of these rocks
would in fact create a new
open pit high wall and not
make the area any safer.
Recommendation Open Pits
should be managed in a way
that is asesthetic to the
surrounding landscape,
especially if within areas that
maintain a high degree of
public use and visibility (ie:
The Giant Mine Townsite area
and YK Historical Society
musem lease). The Society
questions the need to fill in the
pits, especially considering the
volume of quarry material
required, and where this
material would be responsibly
sourced from. Why aren't
backfilled tailings being
seriously considered as a way
of filling in the pits? This issue
is addressed further below.

raised in this letter will be taken into account as
design is advanced. A key objective of the Project
is to reduce risks to the public associated with
historically mined pit wall benches and these will
be reduced by re-contouring steep benches by
blasting, filling, and a combination thereof.
Contouring by blasting will increase the footprint
of disturbed land but it will result in a safer slope.
Previously, fencing and berms were chosen as the
pit closure activity (in the DAR). The GMRP has
opted to backfill to pits based on two significant
factors: affected party preference and Suggestion
13 and Baker Creek flood protection and Measure
11. The details in support of this rationale are
presented in Section 5.3.4 of the CRP. Engineering
work on pits is in progress, however for many pits
a partial fill to contour pit benches is being
considered. Backfilled tailings was seriously
considered as a way of filling in the pits. Through
SDE there was a desire expressed by stakeholders
to fill pits with tailings. Unfortunately, tailings had
to be rejected as a primary pit fill material during
technical screening for several reasons, including
geotechnical hazards related with placing the
tailings (see CRP Appendix 5.3B - Open Pit
Closure Options Analysis Report).

Comment The proponent
proposes creating new quarry
pits at A1 and A2 Open Pits in
order to create fill necessary to
fill in the existing open pits,

June 25: A key objective of the GMRP is to
reduce risks to the public associated with
historically mined pit wall benches and the current
plan is for these to be reduced by re-contouring
steep benches. This process would involve a

and other engineering designs
of the remediation project. The
A1 and A2 open pit areas are
in direct view of our activities
at the Giant Mine Townsite
Lease, quite literally across the
road from our museum
building. Reducing these hills
to rubble and the resultant
open scar that would be
produced, significantly alters
the aesthetic of our museum
site. But our concerns are not
just rooted in a selfpreservational opinion of
'property value'. Blasting away
these ridges and hills would
significantly alter a landscape
that we, as a Society, would
like to preserve not only for
our own benefit but as part of a
general stewardship of our
taiga landscape.
Recommendation Quarry Pits
should be managed in a way
that is asesthetic to the
surrounding landscape,
especially if within areas that
maintain a high degree of
public use and visibility at the
Giant Mine Townsite Area.
The proponent should be
required to source quarry

combination of blasting and filling. The GMRP
has a stated objective that new disturbance due to
borrow/quarry areas is minimized, to the extent
practicable (please refer to CRP Table 5.7-4:
Borrow Pits and Quarries Closure Objectives and
Criteria, Closure Objective Q1). Design efforts are
ongoing for the selection and landscape design of
borrow extraction areas, and for defining the
amount of fill needed for pits. GMRP recognizes
the importance of this aspect of the project to all
stakeholders, and there will be engagement
specifically on the topic of borrow material at the
end of 2019. Selection of borrow locations and
their design will consider a number of factors,
including aesthetics, public feedback, geochemical
characteristics of the rock in the potential borrow
locations, haul distance, the location of required
remediation infrastructure, traditional land
use/archeological considerations, and the extent of
soil contamination.

material from another location
within the minesite itself (refer
to appended map). Alternative
sources might be found
southeast and east of the main
mine site (C-shaft and mill
area) and adjacent to the South
and Central Ponds. These areas
are already in the middle of the
mineÃ¢Â€Â™s footprint and
leveling off these outcrops to
the surrounding grade would
not leave a significant mark.
Lands that are not already
physically disturbed must not
be impacted. The remediation
of Giant mine should not
increase the size of the mine's
footprint, especially into areas
that have high public visibility.
3 Section 5.7 Borrow
Material, Figure
5.7â€“1

Comment The proponent
June 25: Please refer to General Public:
proposes creating new quarry Yellowknife Historical Society #2
and granular pits along the Vee
Lake Road and Ingraham Trail
to create fill necessary for
engineering designs. These are
areas of high public use and
visibility.
Recommendation Quarry Pits
should be managed in a way
that is asesthetic to the
surrounding landscape,
especially if within areas that

maintain a high degree of
public use and visibility at the
Giant Mine Townsite Area.
The proponent should be
required to source quarry
material from another location
within the minesite itself (refer
to appended map). Alternative
sources might be found
southeast and east of the main
mine site (C-shaft and mill
area) and adjacent to the South
and Central Ponds. These areas
are already in the middle of the
mineÃ¢Â€Â™s footprint and
leveling off these outcrops to
the surrounding grade would
not leave a significant mark.
Lands that are not already
physically disturbed must not
be impacted. The remediation
of Giant mine should not
increase the size of the mine's
footprint, especially into areas
that have high public visibility.
4 Section 5.9.5.7
Remaining
Infrastructure

Comment The Society faces
pressure to relocate the
Commissary building due to
final site designs of the Baker
Creek. We also face pressure
to move the Outdoor Display
area which we have invested
significant money and

June 25: The GMRP commits to continuing to
work with the Yellowknife Historical Society, as
outlined in the Engagement Plan submitted with
the Water Licence Package (ORS 3). The GMRP
has committed to completing a structural
assessment of the Commissary Building (summer
2019) to determine if it can be relocated. Soils in
the vicinity of the Outdoor Display fall within the

5 Section 5.9.5.7
Remaining
Infrastructure

volunteer hours to maintain.
Recommendation The
proponent should work with
the YK Historical Society to
ensure that its many assets are
protected during the course of
the remediation. Targetted
remediation of soils only, and a
temporary removal of Society
assets (ie: machinery at the
outdoor display) if requierd,
otherwise the Outdoor Display
can remain where it is for the
duration of the remediation.

area designated to be remediated to residential
standards and will be subject to disturbance. The
re-alignment of Baker Creek and improvements to
the floodplain are necessary to mitigate risks of
flooding on the site and are determined by
topography. The changes to the existing area will
impact the Outdoor Display and Boat Launch
Parking Lot. To preserve the value of the Outdoor
Display the Yellowknife Historical Society will
need to move the Display.

Comment The public boat
launch, cruising club, and other
public uses of the Giant Mine
Townsite Area are affected by
the proposed remediation of
this area.
Recommendation The
proponent should schedule
work in a way that minimizes
distruption of the public boat
launch and cruising club.
These services should remain
open for the duration of the
remediation project. In the
event that this is not possible,
the GNWT and the City of
Yellowknife should encourage
a return of waterfront
accessibility at the Giant Mine

June 25: GMRP recognizes the stakeholder's
desire for a staged approach to remediation in the
area such that access to the area is maintained
during active works. The GMRP has not
determined the feasibility of such an approach, as
sufficient detail is not currently available. The
GMRP will explore the possibility of staged
solution during detailed design but notes that it is
likely that at certain times no access will be
permitted. The GMRP will continue to ensure
there is as much lead time as possible to look at
ways to minimize these impacts, as well as to give
the sublease-holders time to plan alternatives for
when land will not be accessible. The GMRP will
continue to work to keep this inconvenience as
short as possible; however, notes that the City of
Yellowknife is best positioned to help their
sublease holders determine alternatives while the
land is not accessible to the public in order to

Townsite Area at the
allow the areas to be remediated for residential soil
completion of the remediation standards to be met. As more design information
project.
becomes available, the GMRP will continue to
meet with the City and the GNWT to determine
what this means for the leased lands, as well as
how to determine the appropriate avenues to
address sublease holder concerns.
6 Section 5.9.5.7
Remaining
Infrastructure

Comment General comment
about the drainage issue on our
Museum Lease and final site
design considerations.
Recommendation The
proponent should be
responsible for solving the
drainage issue in the
SocietyÃ¢Â€Â™s
Ã¢Â€ÂœMuseum Parking
LotÃ¢Â€Â. They must
remove the former pipebox
waste-rock
Ã¢Â€ÂœbermÃ¢Â€Â that
runs from the Boilerhouse to
the former Curling Rink, and
redirect the drainage around
our parking area. This berm
stops the flow of water off the
old highway and has created a
large stagnant pond behind our
museum building. If any
remediation of soils is required
at the Ã¢Â€ÂœMuseum
Parking LotÃ¢Â€Â, this
shall be conducted at the

June 25: The "Museum Parking Lot" is not
anticipated to be impacted by remediation
activates. The GMRP will consider potential
impacts to drainage to adjacent areas in its design
of remediated areas

expense of the Remediation
Project. The final product will
be a graded lot upon which we
may be permitted to use as a
landscaped parking lot for
museum public access.
7 Section 5.9.5.7
Remaining
Infrastructure

Comment Antique diesel
engines at the A-shaft
powerhouse building
Recommendation The Society
recommends that the diesel
engines inside the building be
kept as lasting monuments to
the Giant Mine. These historic
engines (two Dominion
engines installed in 1947 and a
large McIntosh-Seymour
engine installed in 1957)
would provide stable static
monuments. We would prefer
they remain in their historic
context rather than removed
for display elsewhere. We
encourage the proponent to
support the preservation of a
monument at Giant Mine, and
the A-shaft powerhouse diesel
engines would be an excellent
choice.

June 25: The A-Shaft powerhouse building
presents a risk to human health and safety and will
be demolished. The GMRP is willing to work with
the Yellowknife Historical Society to preserve the
engines if this can be done in a safe manner.

8 5.5.3 Baker Creek
Comment Reach 1 to Reach 0 June 25: The re-alignment of Baker Creek and
Closure Objectives and of Baker Creek flows adjacent improvements to the floodplain are necessary to
Criteria
to the YK Historical Society
mitigate risks of flooding on the site and are

museum sublease and adjacent
to our other assets
(Commissary building,
Outdoor Parking Lot). We note
in 5.5.4.2 Selected Closure
Activities for Baker Creek
regarding Reach 1: "The new
channel and flood plain will be
closer to A Shaft and will be
constructed over underground
workings to the northeast of
A2 Pit, requiring mitigation of
potential seepage to the
underground mine. Bridges
will also be required to provide
access to remaining mine
infrastructure (e.g., ETP,
freeze pads) and to the
Townsite area and boat
launch." We want to ensure
that this floodplain does not
impact the Outdoor Display
nor our Commissary building.
Recommendation The
proponent should ensure that
the final site design for Baker
Creek Reach 1 to Reach 0
floodplain does not limit public
access to the Giant Mine
Townsite Area in the future.
New roads and bridges to
provide access to the public
boat launch are necessary. The

determined by topography. The existing Baker
Creek channel, which does not have an adequate
floodplain, is located in close proximity to the A2
Pit. The need to provide a floodplain and
separation from the A2 Pit crest requires that
Baker Creek be relocated to an alignment that
passes across areas currently occupied by YK
Historical Society assets. The changes to the
existing area will impact the Outdoor Display and
Boat Launch Parking Lot. To preserve the value of
the Outdoor Display that the Yellowknife
Historical Society will need to move the Display.
The planned future Baker Creek alignment is
shown in Closure and Reclamation Plan Figure
5.5-7, and is anticipated to also have a small
encroachment on the southwest corner of the Boat
Launch Parking Lot. The GMRP is currently
considering two bridges in the Reach 1 area; one
to provide access north to the future WTP and
freeze areas, along the approximate alignment of
the existing road; and one to provide access to the
public boat launch and Townsite Area.

floodplain should not impact
the Outdoor Display and Boat
Launch Parking Lot.
9 Appendix 5.0A, in
Table 8, entitled
â€œClosure Objectives
and Criteria for Borrow
Pits and Quarriesâ€

Comment We note that the
Proponent includes a closure
objective for burrow pits,
which states: "New disturbance
due to borrow/quarry areas is
minimized, to the extent
practicable" and "New borrow
and quarry areas are reclaimed
at the end of their production."
Upon our review of the
Closure and Reclamation Plan,
the Proponent has chosen
locations for new borrow and
quarry pits that would
absolutely create new
disturbance, on lands not
previously subject directly to
the mine's footprint, and could
only be managed in ways that
would be difficult to reclaim
due to the creation of new high
walls.
Recommendation The Society
proposes alternate locations
where quarries could be built
adjacent to existing
contamination, away from
public use, and possibly be
easier to reclaim to the

June 25: Please see the responses to General
Public: Yellowknife Historical Society Comments
1 and 2. Selection of borrow locations and their
design will consider a number of factors, including
aesthetics, public feedback, geochemical
characteristics of the rock in the potential borrow
locations, and haul distance/transit considerations,
the locations of required remediation infrastructure
(such as the mine water treatment plant),
traditional land use/archeological considerations,
and the extent of soil contamination. Pit closure
and borrow design effort is ongoing. There will be
a borrow engagement planned for the end of 2019
and the GMRP will take your points into
consideration.

standards desired. See points
made above.
10 Comment Letter Comment (doc) (please see
Yellowknife Historical attached)
Society
Recommendation (please see
attached)

11 Borrow Source
Reference Map Yellowknife Historical
Society

June 25: The GMRP has reviewed the
Yellowknife Historical Society's attached letter.
The GMRP considers the reviewer comments also
submitted by the Yellowknife Historical Society
and the Project's responses to address the contents
of the letter in full.

Comment (doc) (please see
June 25: The GMRP acknowledges receipt of
attached)
attachment
Recommendation (please see
attached)

Giant Mine Oversight Board: GMOB Giant Mine Oversight Board
ID Topic

Reviewer
Proponent Response
Comment/Recommendation

1 General File

Comment (doc) GMOB
Comments Cover Letter
Recommendation

2 General File

Comment (doc) Slater
Environmental Consulting
Memo referenced by GMOB
Recommendation

3 Overall Closure Goal

Comment Guidance on
minesite reclamation is
provided in the MVLWB
document "Guidelines for the
Closure and Reclamation of
Advanced Mineral Exploration
and Mine Sites in the
Northwest Territories". This
document recommends an

June 25: The GMRP has articulated its goals in
the CRP. As acknowledged by GMOB, Giant is
different than other sites and therefore adopting
the typical goal of a new mine site was not
appropriate. The site has a long legacy, is large
and has a number of different components,
features and risks and therefore the GMRP has
clearly articulated several goals in the CRP that
reflect this. Furthermore, the GMRP has a wide
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objectives based approach to
closure planning, whereby an
overarching closure goal is
established for the site and all
closure activities are carried
out with the intent of meeting
this goal. For a new
development, the Closure Goal
is typically to "return the mine
site and affected areas to viable
and, whereever practicable
self-sustaining ecosystems that
are compatile with a healthy
environment and with human
activities". GMOB
acknowledges that the GMRP
is different, in that it is a
remediation instead of a new
development and there is a
relatively high level of ongoing
disturbance due to the
proximity of the City of
Yellowknife. While there are
closure goals listed in section
1.2 of the CRP, there is no
overarching vision articulated
for what the site is meant to
look like or how the land is
meant to be used in future.
This overall vision would serve
as direction for the closure of
individual site components and
as a point of reference in the

range of stakeholders with sometimes different
views and perspectives and the GMRP has made
extensive efforts to accommodate these where
possible and clearly articulate how this was done
in the CRP. The GMRP agrees that various types
of visuals may be needed to help affected parties
understand the future appearance of the site. The
GMRP has developed augmented reality
experience to help people visualize the site in the
future and has produced renderings etc. These
tools will be used in the forthcoming engagement
on Borrow areas that will also provide further
input on what the site will look like post-closure.
Affected party input on the types of visuals will be
important. The GMRP has assumed limited,
recreational land use for the majority of the site
and will work with stakeholders and relevant
agencies to provide necessary guidance and
expertise to ensure appropriate land use
restrictions going forward.

event that closure objectives or
actions are modified in the
future, i.e. any proposed
changes could be evaluated
against this overall site wide
goal to ensure the end result
remains consistent. It is
important that all interested
parties develop an
understanding of this overall
vision and how decisions
regarding closure of subcomponents will be affected.
As an example of how the lack
of an overall vision for the site
may be causing some
confusion is that there appear
to be several somewhat
contradictory ideas regarding
how the closed site should look
- one is to render it grey and
ugly while the other is to
minimize the visual impact of
the remediation (e.g. quarry
placement) in order to
minimize impacts on tourism
or the enjoyment of local
residents. In addition, selected
areas of the site are being
remediated to a residential
standard, which implies that
alternative uses (i.e. not "grey
and ugly" and off-limits) are

being considered for certain
portions of the site. Fencing is
to be used in some areas, but
the A1 and A2 pits are to be
extensively re-contoured for
safety reasons (e.g., objective
P2) instead of fenced off. The
lack of a site wide objective
defining the overall outcome
for the site remediation, with
respect to re-vegetation,
surface distrubance, wildlife
habitat, land use capacity, etc.,
was also identified by Slater
Environmental Consulting
(SEC) in a May 25, 2019
memo to the Giant Mine
Working Group. SEC noted
that the lack of clarity
regarding whether "grey and
ugly" applied to the entire site
or just portions of it will
impact decisions made
regarding the level of
reclamation and re-vegetation
in areas that will present little
post-reclamation risk. To help
the GMRP communicate the
overall vision for the site,
visual aids or models could be
developed that would help
people to better understand
how the final site would look,

and provide greater awareness
of any consequences and tradeoffs that result from closure
actions. For example, filling
the pits may be beneficial in
some respects, but will require
quarries which will have a
visual impact.
Recommendation GMOB
recommends that the GMRP
communicate the overall
closure vision for the site,
including potential future land
uses, and develop a visual aid
to help local residents better
understand how the site will
look once remediation is
complete.
4 General - Reclamation Comment References are
June 25: Summaries of each RRP are provided in
Research
made throughout the report to subsections of Section 5 of the CRP, adjacent to
reclamation research that will the relevant engineering component.
be conducted, including
activities such as a passive
treatment wetland,
contamination in the area near
Dam 3, minewater level raise,
etc. GMOB did not identify a
section in the CRP that
summarized the planned
reclamation research programs.
Such a summary is included as
an appendix in other CRP's
submitted to the Board (e.g.

Gahcho Kue).
Recommendation GMOB
recommends the GMRP
include a summary of planned
reclamation research within the
CRP.
5 General - Closure
Criteria

Comment In Section 5.0.2, the
GMRP acknowledges that
feedback received on closure
criteria is that the criteria
should be discrete and
measurable. Some of the
closure criteria provided in the
CRP do provide discrete
measurable endpoints that
clearly illustrate how the
objectives will be achieved.
However, a number of the
criteria remain somehwat
vague. As development of the
closure plan continues, GMOB
expects that the designs will
include critical parameters that
will be monitored for several
years after construction is
complete, and GMOB believes
these key parameters could be
articulated into discrete,
measurable closure criteria that
would better meet the intent of
the Board's closure guidelines.
In addition, as the designs are
finalized, performance

June 25: The GMRP has identified a number of
closure criteria that are still under development
and will be further informed with design
advancement. Through upcoming plan submission
processes those details will be presented to
affected parties and there will be opportunity for
further input through the process. Individual
recommendations and questions from Slater
Environmental Consulting (SEC) with respect to
criteria have been addressed in the responses to
SEC and have not been duplicated here.

expectations will also become
more developed and it will be
possible to incorporate a
performance component into
the criteria. Development of
appropriate criteria should
remain an ongoing topic of
discussion amongst all parties.
GMOB has not provided
detailed comments on closure
criteria at this time since, as
noted above, the process of
refining the closure criteria
will continue as designs
become more finalized.
However, GMOB has
reviewed the recommendations
on specific closure criteria
provided by Slater
Environmental Consulting
(SEC) in a May 25, 2019
memo provided to the Giant
Mine Working Group. GMOB
generally agrees with all of
SEC's recommendations, and
in particular wanted to
highlight the following specific
SEC comments (pp. 19 - 21):
7. There are currently no
criteria that define expectations
for post-closure sediment
quality in Baker Creek. 10. T1
addresses arsenic loadings

from TCAs to the
environment. It is unclear why
the tailings objective only
addresses arsenic while
objectives for other
components address a broader
range of contaminants. T1
should be revised to define
expectations for all
contaminants. 11. A criterion
that specifies the minimum
water depth above the toe of
the covered tailings would be
beneficial and help to define
long term expectations. 13.
The CRP discusses the
development of an outfall
design aimed at avoiding
sediment re-suspension, in part
to address concerns raised
during the EA. There are
currently no objectives that
address the issue of sediment
re-suspension. 18. Criteria for
L2 do not address potential for
groundwater to be affected by
contamination, although the
monitoring program includes
plans for groundwater wells to
measure performance. The
criteria also do not address
potential for contamination to
affect the terrestiral

environment. SEC also notes
that there are currently no
criteria that define expections
for un remediated areas outside
the fence (pg. 11)
Recommendation GMOB
recommends that discussion
regarding closure criteria needs
to continue after licence
issuance and as detailed
designs are finalized. In our
comments below, GMOB has
provided several general
comments regarding the
development of closure criteria
for consideration by the GMRP
and the Board. GMOB also
supports recommendations
made by SEC regarding
closure objectives and criteria.
6 General - Lack of
Consistency in Regards
to Contaminated Soil
Remediation

Comment The approach for
addressing contaminated soils
across the Giant mine site and
regionally is not consistent. On
the site, areas of the site will be
remediated to residential
standards, a second category to
industrial standards, and a third
category will be fenced, but
not remediated despite having
arsenic (and potentially other
contaminant) concentrations
higher than industrial

June 25: The off-lease legacy contamination is
outside the scope of the GMRP, however aligning
risk management efforts between on and off lease
areas where feasible is reasonable. There is
currently a human health risk assessment (HHRA)
being undertaken by GNWT and CIRNAC. The
purpose of the HHRA is to examine, and
determine the risks associated with exposure to
legacy arsenic and other contaminants in soil,
water, sediment, fish, country foods, air, dust,
plants and mushrooms. The focus of the HHRA is
on the areas west of Giant Mine and around Con
Mine, and within a 25 km radius around

standards. Off lease areas will
not be addressed at all,
potentially resulting in a
scenario where soils could be
excavated or capped up to the
lease boundary, and then
remediation would stop leaving soils that are equally
contaminated without any
remediation or administrative
control. GMOB is not aware of
any focussed analysis or
discussion regarding how this
collection of different
approaches will result in the
optimal reduction in potential
arsenic exposure to local
residents and terrestrial and
aquatic receptors that will use
the site lands and adjacent site
lands into the future. Soils left
in place (both on and off-site)
will continue to act as an
exposure source for people and
the environment. This issue is
also discussed in a the May 25,
2019 memo provided by Slater
Environmental Consulting
(SEC) to the Giant Mine
Working Group. SEC notes
that not physically addressing
off-lease Giant Mine impacts
means that, for some people,

Yellowknife. The HHRA will look at areas where
people have cabins, camp and fish (e.g. Ingraham
Trail area), and other traditionally used areas
identified by local Indigenous communities. The
draft HHRA will be presented publicly during
engagement sessions with communities in the fall
of 2019. The outcomes of the risk assessment will
be reviewed by GNWT and CIRNAC, including
their respective health departments, to evaluate
what remedial actions or risk management options,
may be required. Considerations with respect risk
communications will be an important component
of future engagement with stakeholders. The
Interdepartmental GNWT Legacy Contaminants
Committee will also support public
communication initiatives and tool development
needs as a result of the outcomes of the HHRA
work. It is important to note that the Chief Public
Health Office of the Department of Health and
Social Services issued their first health advisory
for residents and visitors about precautions they
can take to avoid exposure to elevated arsenic
levels found in some of the lakes/areas located
around Yellowknife in 2016, with subsequent
annual updates being informed by university
research etc., in addition to including the results
from the 2018 GMRP HHERA, which not only
assessed risk on the Giant Mine Site, but to
residents in general from Yellowknife, N'dilo and
Detah using and harvesting from the land around
the Site. This HHRA will further inform future
advisories. The advisory can be found at

the implementation of the
https://www.hss.gov.nt.ca/en/newsroom/arsenicremediation project will fail to lake-water-around-yellowknife
address human health risks that
arose from the Giant Mine
project as a whole. SEC
acknowledges that risk
management may be the only
feasible strategy for addressing
the regional impacts from the
mine, but notes that it will be
critical to permanently
constrain human activities in
the affected areas to activities
that are consistent with the
assumptions in the HHERA. A
long term messaging and
management strategy will be
required.
Recommendation GMOB is
aware that the GNWT is
currently conducting a risk
assessment of legacy
contamination in off-lease
regional areas; at this time, it is
not known what, if any,
remediation would be done in
those areas or what the
approach would be to
controlling access by humans
or animals (e.g., fencing,
signage). While we know that
the GMRP's efforts are meant
to focus solely within the Giant

lease boundaries, there is
certainly a case to be made for
implementing an approach to
remediation and access control
that is consistent with
approaches in the off-lease
areas. GMOB recommends
that additional discussion
should occur with regards to
the selected approaches for
addressing contaminated soils
both on and off the site with
the goal of ensuring
consistency.
7 Section 2.1.5 Precipitation

Comment The last paragraph
in this section identifies an
increase in mean winter,
summer and fall precipitation,
but then states that there has
been a small decline in winter
precipitation in Yellowknife
from 1953 to 2012. These
statements appear
contradictory. In addition, the
information in Figure 2.1-5
does not appear to show a
decrease in winter snowfall
over the 1953 to 2012 period.
Recommendation GMOB
recommends the GMRP
confirm the accuracy of these
statements and the plotted data.

June 25: Thank you for identifying this
inconsistency. The GNWT data indicate an
increase in winter, summer and spring
precipitation. There has been a small decrease in
spring snowfall, not winter snowfall. Declining
spring snowfall compared to overall increasing
spring precipitation is indicative of warmer spring
temperatures preventing snow from falling.

8 Section 2.3.3.1 - Site
Run-off

Comment Site run-off is
identified as being highly
conductive and most samples
contained elevated chlorides
and sulphates. GMOB would
expect this to be the case for
site areas that had been
exposed to tailings or
minewater (which would
contain higher salt
concentrations), but would not
have expected elevated
chlorides and sulphates to be
present across the site.
Recommendation GMOB
recommends the GMRP
confirm whether the increased
conductivity and salts are
present across the site or
whether this relates more to
areas impacted by tailings or
minewater. If it is a sitewide
phenomenon, GMRP should
provide information regarding
possible sources of the salts.

June 25: The concentrations of ions are detected
above background (i.e., upstream Baker Creek
quality) at multiple locations across site, but are
highly variable. Areas with the highest
concentrations are located near the Mill. The
source of the elevated ion concentrations in the
Mill area is likely due to current and historical
water management (i.e., discharge of effluent from
the Mill Pond pre-2006, historical use Polishing
Pond for dust control on-site, ore-processing
methods). Potential contributors include recent
regional dry conditions (areas of TCA ponds
drying and then re-wetting), dust suppressant, and
the addition of ferric sulphate during effluent
treatment. Concentrations of TDS, chloride and
sulphate in ETP discharge were lower in 2018,
which was a higher precipitation year compared to
recent years (Figures B-4, B-8, and B-14 of the
EQC Report), demonstrating the potential effects
of site and regional/climate conditions on TDS and
ion concentrations. Monitoring of the ETP
discharge will continue, and the pattern in TDS
and ion concentrations will be evaluated. The
GMRP is reviewing alternative dust suppressants
to calcium chloride, which has been used for a
number of years on the road network.

9 Section 3.3.3.4 - Dam
Construction

Comment This section
identifies that records of dam
construction in the 1950s and
1960s are limited and informal,
suggesting the dam designs
and construction were likely
undertaken by mine and

June 25: The lack of dam construction records has
required the GMRP to complete additional
geotechnical investigations to confirm the ground
conditions at some of the dams. Geotechnical
investigations, including installation of
instrumentation, were completed in 2018 and
2019, with additional geotechnical investigations

company staff. GMOB is
uncertain how this lack of
documentation may affect
future closure activities in
these areas.
Recommendation GMOB
recommends the GMRP
confirm how this lack of
records may impact closure
design and construction in
these areas and describe any
additional investigations that
may be required to confirm the
stability of these older
structures.

planned. The geotechnical investigation and
monitoring results will improve the understanding
of ground conditions at the dams and will be used
to advance the closure designs identified in the
CRP. The stability analysis of dams not listed in
the CRP will also be updated. The planned closure
measures documented in the CRP will generally
tend to favour the stability of the dams.
Contouring and covering the surface of the TCAs
will promote runoff, reducing the amount of water
retained in the TCAs, lowering the phreatic level
which tends to increase stability. Closure design as
presented in the CRP includes consideration of a
recent stability review for the dams (Golder 2015),
which incorporated conservative assumptions
where information was lacking. Closure design
also took into consideration the anticipated use of
dams in closure. Within Section 5.6.6.2 of the
Closure and Reclamation Plan (CRP), work to
address dam stability as part of closure is further
described.

10 Section 3.3.4.2 - Stack Comment This section
Dust Disposal
identifies that dust build-up in
the stack was periodically
removed and disposed of "in a
suitable area north of the
property". Records of this
disposal location are
apparently not available.
GMOB acknowledges that
these activities occurred long
in the past, but is concerned
that this material could present

June 25: The GMRP is currently investigating
areas identified by past employees where barrels
were potentially buried. This will include a
historical air photo review as well as hold follow
up interviews with GMOB and other
knowledgeable individuals. Potentially there is a
connection between buried barrels and the disposal
stack dust. The GMRP has also met with a past
employee to identify chlorine cylinders in Back
Bay. The GMRP will continue to work with local
community members and former mine employees
withh knowledge of the Giant Mine Site history.

a risk to human and ecological
health and efforts should be
made to identify the potential
disposal locations.
Recommendation GMOB
recommends the GMRP
describe what actions have
been taken to identify past
disposal locations including
interviews or site visits with
former Giant Mine employees.
11 Table 3.4.1 - Fine
Grained Soil
Requirements

Comment This table identifies
that fine grained soil
requirements are not currently
known, but will be confirmed
as part of detailed design. If
this material must be quarried,
GMOB is concerned about the
potential impacts of such
quarries on the site including
environmental (sediment and
run-off), visual (where would
such quarries be located) and
future uses of the site. GMOB
is also uncertain whether all of
the required material can be
sourced from the site or
whether the GMRP will need
to obtain additional material
from off-site sources. In
addition, the volumes that will
be required are potentially
quite large and difficult for

June 25: The GMRP states in CRP table 5.7-1:
Project Requirements for Borrow Material, that it
estimates the fine-grained demand for borrow to
rehabilitate the site to be 620,000 cubic meters.
The volume 620,000 m3 is approximately 68,000
dump truck loads. If it was spread out on a twoland highway at a depth of 1m, it would be enough
to go from Yellowknife to Rae (i.e approximately
100 km) Table 5.7-2: Planned Borrow Sources
outlines the on-site borrow sources for both
coarse-grained supply and fine-grained supply.
Initial investigations of on-site fine grained borrow
suggest that there is sufficient onsite sources to
fulfill the GMRP's requirements. The fine grained
borrow requirements will be met using a mix of
by-products from other on-site remediation
activities and material quarried from onsite
(borrow).The reclamation of the borrow sources
will follow the NWT Northern Land Use
Guidelines for Pits and Quarries. Borrow areas
will be designed to positively drain to the extent
practicable, and prevent borrow pit lakes. The

many residents to put into
perspective. It would be useful
for the GMRP to frame these
volumes and areas in terms of
more commonly understood
sizes, e.g. dump truck loads,
football fields/hockey rinks,
etc. An example of this being
done effectively was to
compare the size of the
underground stopes to one of
the Yellowknife office
buildings in the scale models
that have been constructed for
the underground.
Recommendation GMOB
recommends the GMRP
describe the expected sources
(on and off-site) of fine
grained materials as well as
preliminary estimates of
volume. GMOB recommends
that the volumes of material
and disturbed areas should also
be conveyed in more easily
visualizable terms, such as
truck loads or playing field
sizes, to help communicate the
size of the undertaking to
residents.
12 Table 3.4.1 - WTP
Process Residuals

post-reclamation landscape of the borrow areas
will be shaped to generate a topography that
blends visually into the surrounding terrain (to the
degree practicable), promotes runoff (working
within the context of the site wide Water
Management and Monitoring Plan), and minimizes
risks to wildlife and humans. Quarry permits will
be acquired by the GMRP prior to construction
activities. The GMRP describes in table 5.7-4 the
Borrow Pits and Quarries Closure Objectives and
Criteria. Under closure objective Q2, "Borrow and
quarry materials/areas are not a source of
environmental contamination and do not pose a
safety risk" The table outlines how this closure
objective will be achieved and what Monitoring
/Maintenance and Inspections will be conducted.
In the abovementioned table, under closure
objective Q3, it states that "New borrow and
quarry areas are reclaimed at the end of their
production." Pit closure and borrow design effort
is ongoing. There will be a borrow engagement
planned for the end of 2019 and the GMRP will
take GMOB's recommendations into
consideration. The GMRP is in the process of
developing visuals to illustrate the impact of
borrow on the final landscape and will be
developing methods of communicating material
volume more effectively for the upcoming
engagement sessions.

Comment In this table and
June 25: Investigations completed in 2012 and
throughout the CRP, there is an 2019 have been completed to predict WTP waste
assumption that the WTP
residual disposal characteristics. Based on the

13 Table 5.1.2 - UG3 Long Term Care

process residuals will be nonhazardous and that disposal in
an on-site non-hazardous waste
landfill will be a viable
disposal option. However, the
CRP also acknowledges that
testing will be required to
confirm the non-hazardous
nature of the WTP residuals. In
the event that the residuals
leach metals at unacceptable
concentrations, alternative
disposal options will need to
be considered. These
alternatives are only briefly
described in the CRP (i.e.
might be off-site at a suitable
location). It is not clear
whether the GMRP would also
consider constructing an onsite hazardous waste disposal
area for these materials.
Recommendation GMOB
recommends that the GMRP
provide additional information
on potential contingencies in
the event that the WTP process
residuals cannot be disposed in
an on-site non-hazardous waste
landfill.

testing completed, both the waste sludge and waste
ion exchange media streams will be classified as
non-hazardous waste. It is recommended that
analysis of both waste residual streams be
completed to confirm there is no significant
deviation between the results to date and during
full-scale operation of the WTP. If follow up
testing reclassifies the waste as hazardous, an
alternate disposal strategy will need to be
determined. Currently the GMRP is not
considering constructing a hazardous waste
disposal facility.

Comment Closure objective
UG3 states that "Structures,
controls, and adaptive

June 25: Long-term care refers to the 100 year
design life of the frozen zone and the context here
is the need for stabilizing underground backfill in

14 Section 5.2.5.1 Thermal Model
Calibration

management approaches used
for the remediation of the
arsenic trioxide meet
appropriate design levels
required for long-term care".
Depending uon one's
perspective, "Long term care"
can reflect different time
scales. GMOB is not certain
what "long term" means to the
GMRP - e.g. 100 years?
perpetual? This objective could
be improved by including
greater specificity around the
intended duration of "long
term". GMOB also notes that
"long term" could have
different meanings for
different components - i.e.
some infrastructure may need
to be replaced after 10 years,
while other might last for
considerably longer.
Recommendation GMOB
recommends the GMRP update
UG3 to incorporate a more
specific description regarding
what is intended by the phrase
"long term".

voids under and adjacent to it. The text in Table
5.1.2 can be edited as follows: "Structures,
controls, and adaptive management approaches
used for the remediation of the arsenic trioxide
meet appropriate design levels required to support
the 100 year design life of the frozen zones".

Comment This section
identifies that ground
temperatures will be monitored
with temperature sensors at

June 25: The models should be regularly
calibrated. It is proposed to do this annually at
first, but overtime this could be done less
frequently. The model predicted trends at each

strategic locations and a
temperature sensor location would be loaded into
regularly calibrated thermal
the control system and be configured for automatic
model will be used to identify reporting of variances.
areas that may require
additional localized freezing.
The specific frequency of
model calibration is not
provided.
Recommendation GMOB
recommends that GMRP
provide additional information
on the intended frequency of
model calibration as well as
factors that would indicate that
more or less frequent
calibration would be
appropriate.
15 Figure 5.3-6 - Highwall Comment This figure
Re-contouring
illustrates the possible extent
of the area affected by recontouring the high walls
above the A1 and A2 pits. The
area is potentially extensive,
and could extend up to 500 m
from the current pit edge. As
discussed in a previous
comment, GMOB is not
certain that the implications of
certain preferences have been
fully communicated to local
residents. For example, filling
the pits may seem like a good
idea, but this assessment may

June 25: The GMRP agrees that various types of
visuals may be needed to help affected parties
understand the future appearance of the site. The
GMRP will make every effort to have useful visual
aids in support of upcoming planned engagement
on borrow. In general , graphics like those in the
Plain Language Summary are proposed and
possibly augmented reality. Note that pit closure
and borrow design are currently ongoing,
including a refinement of pit fill design and its
implications on total borrow volumes required.

change if it is understood that
this entails blasing and recontouring an area of the site
extending up to 1/2 a kilometre
from the current pit edge.
Recommendation GMOB
recommends that a visual aid
be developed that illustrates
the expected appearance of the
site after closure activities have
been completed.
16 Section 5.3.5.4 - Partial Comment Two options appear
vs. Complete Pit Filling to be under consideration for
filling the pits - complete
filling draining towards a spill
point, or partial filling grading
to a low point in the centre of
the pit. GMOB is unclear how
water would be managed under
the second option. GMOB
notes that one of the closure
objectives, P2-1, is that the pits
will not retain ponded water.
This suggests that the fill
would be designed be
sufficiently permeable that
water accumulating in the pits
would drain into the
underground. A discussion of
what factors will be considered
when determining the final pitfill strategy was not included
in the CRP.

June 25: Pit closure design effort is ongoing. The
main drivers currently considered in the evaluation
of pit filling (or partial filling) options, are
outlined in Open Pit Closure objectives P1, P2 and
P3 as well as Borrow Objective Q1. P1 is the
objective to keep a Baker Creek flood out of the
underground, P2 to keep the public safe in the
event they access a historical open pit area, and P3
that the pit fill does not become a source of
contamination. The Project objective to limit
borrow and disturbance of new areas (Objective
Q1) is also an important factor. Lastly, the need to
store excavated contaminated soil in a manner that
will not impact surface water quality is a driver.

Recommendation GMOB
recommends the GMRP
provide a discussion of the
factors that will be considered
when determining the final pit
filling option. This discussion
should identify the factors that
are considered most important
when finalizing the fit filling
strategy.
17 Section 5.3.7 Uncertainties regarding
impacts to water
quality from placing
contaminated material
in the A1 and B1 pits.

Comment Table 5.3-6
identifies that there is currently
some uncertainty regarding the
extent to which placing new
contaminated material into A1
and B1 pits will impact
groundwater and minewater
quality and the WTP is
uncertain. Further study is
planned to confirm the current
assumption that placing
contaminated materials into the
pits will not have a significant
impacts on minewater
treatment. GMOB notes that
placing contaminated materials
into the pits seems to be a
fairly key element of the
overall closure strategy for the
site. As such, any uncertainties
regarding this strategy will
need to be resolved quickly,
and contingencies that could be

June 25: Please refer to the response to MVLWB:
Shannon Allerston #9. The GMRP does not
consider a condition in the Water Licence
necessary. The Design and Construction Plans
specific to the pits will provide necessary
supporting information to demonstrate the
drainage design.

employed in the event that
these materials cannot be
placed into the pits, should be
developed. GMOB is not
certain regarding the timelines
for the further studies.
Recommendation GMOB
recommends that the GMRP
provide timelines for when the
further study on placing
contaminated material into the
pits will be completed. In the
interim, contingencies for
alternative disposal of the
contaminated material should
be developed. GMOB also
recommends that the licence
should not permit
contaminated material to be
placed into the pits until these
studies have been completed.
18 Section 5.4.6.1 Contaminated Soils Capping

Comment This section
identifies several areas where
contamination extends to a
sufficient depth that excavation
is not considered practical.
These areas will be capped.
The GMRP does not describe
whether there would be any
benefit to excavating a portion
of these soils as well (e.g. the
top 1 or two metres).
Recommendation GMOB

June 25: Section 5.4.6.1 Developed Areas
describes the different remedial strategies for soils
within the developed areas. As per the reviewer
comment, "there are six areas of limited extent
(less than 3,000 square meters) where excavation
to an approximate maximum depth of 3.5m will be
needed to meet the industrial soil quality
standards. These areas will be capped." The
proposed plan in the CRP is to cap and risk
manage these areas rather than excavate them. In
response to the reviewer question, the benefit to
partially excavating the soil would be a decrease in

recommends the GMRP
the residual volume of contaminants on site but no
provide a discussion regarding appreciable environmental improvement.
whether there would be any
benfits to excavating the top
layers of soil in areas where
the contamination extends
sufficiently that the entire soil
volume could not be
excavated.
19 Section 5.4.7.3 - Hand
removal of
contaminated soils

Comment Soil removal in
hard to access (e.g. bedrock)
areas of the shorelie lands will
be accomplished using small
tools (e.g. trowels,
compressors, etc.). Even using
these tools, it is likely that
some contaminated materials
will remain, and it is not clear
how "good enough" will be
determined.
Recommendation GMOB
recommends the GMRP
provide additional information
regarding how a satisfactory
level of remediation has been
achieved in hard to access
areas.

June 25: The applicable remedial criteria for areas
being remediated to residential soil standards will
involve achieving a soil quality criteria of
160mg/kg arsenic. Please refer to CPR Appendix
5.4A: Remedial Strategy for Contaminated Soil
and Sediment document submitted with the GMRP
Water License Application Package. The
determination of when a satisfactory level of
remediation has been completed will be assessed
with confirmatory sampling. The specific details
of the remediation strategy will be completed in
the design stage, prior to the scheduled start date.

20 Section 5.4.7.3 Shoreline lands - soil
replacement

Comment Section 5.4.7.3
identifies that approximately
40,000 m3 of contaminated
soils will be removed from the
shoreline lands, however only

June 25: Approximately 40,000 m3 of
contaminated fine-grained soil will be excavated
from the bedrock/forest/wetland terrain located
within the Shoreline Lands. Approximately 35,000
m3 of the contaminated materials will be

35,000 m3 will be replaced.
GMOB is concerned this may
result in depressions forming
as the newly placed soils
consolidate with time. It is not
clear whether additional soils
will be placed in subsequent
years if excessive
consolidation occurs.
Recommendation GMOB
recommends the GMRP
provide additional information
regarding the backfilling of
contaminated soils in the
shoreline area.
21 Section 5.5.4.2, 5.5.5.1 Comment These sections
- Subsidence in Reach describe areas of subsidence
4
that occurred in Reach 4
diversion. Some of the
subsidence was up to 2 m. The
GMRP identifies that the
subsidence could potentially be
related to thawing of frozen
ground, and notes that future
designs should consider this. It
appears that there is some
uncertainty regarding the
reasons this subsidence
occurred.
Recommendation GMOB
recommends the GMRP
confirm the reasons for the
subsidence in the Reach 4

excavated from the forest and wetland terrain,
while the remaining 5,000 m3 will be excavated
from the bedrock crevasses. Reclamation works
will include the replacement of soil within the
forest and wetland terrain (35,000 m3). However,
the soil excavated from the bedrock crevasses will
not be replaced.

June 25: Though it is not possible to definitively
assign a cause for the subsidence in the existing
Reach 4 diversion, it is likely that a change to the
thermal regime of frozen ground was a major
factor. The GMRP has already identified the need
to identify specific mitigation measures for the
future Baker Creek re-alignment activities. Thus
far, the Project has included geophysical surveys
and a review of existing borehole logs as well as a
desktop review of permafrost and ground ice
conditions in the area of the proposed Baker Creek
corridor has been completed. The geophysical
surveys and borehole review were used to create a
bedrock interface surface along the Baker Creek
alignment, and indicates that along much of the
diversion alignment, the channel will be founded
in bedrock and the channel foundation will be
inherently stable. In areas where diversions will be

22 Section 5.5.5.2 - Runoff water quality

diversion and identify specific
mitigation measures that will
be available for future Baker
Creek re-alignment activities.

cut through deeper soils, mitigations for potential
ground ice mitigation will be applied. These will
be presented in the Baker Creek Design and
Construction Plan.

Comment This section
idenitifes that "Given the
elevated metals in runoff, the
decision was to continue to
pump water to the underground
or the TCAs and then to water
treatment from most areas for
early remediation, wherever
practicable." It is not clear
whether this relates only to
areas that will be remediated,
or more generally to all parts
of the site including areas with
high concentrations of arsenic
that won't be actively
remediated.
Recommendation GMOB
recomends the GMRP confirm
whether this statement refers
generally to the site or
specifically to areas that will
be actively remediated. If the
statement refers to the site
generally, the GMRP should
comment on the expected
reduction in current loadings
that will be achieved through
active remediation of selected
areas of the site.

June 25: This statement refers to the areas that
will be actively remediated. The existing water
management system already collects and treats
water from the majority of these areas. The intent
is to maintain that existing water management
system concept as shown in Figures 4.1-1 - 4.1-4
of the Water Management and Monitoring Plan
submitted as part of the GMRP Water Licence
Application package. The GMRP has provided an
analysis of changes in arsenic loading from the site
pre and post-remediation in the EQC Report
(Sections 2.6 and 4.5) submitted as part of the
GMRP Water Licence Application package

23 Section 5.5.5.2 Freshwater intake

Comment This section
June 25: Noted. Please refer to Section 5 of the
identifies the need for a
Type A Water License Application Form.
freshwater intake to draw
water from Yellowknife Bay.
This water source should be
reflected in the water licence.
Recommendation GMOB
recommends that the water
licence should reflect
Yellowknife Bay as a source of
water for the project.

24 Section 5.6.2.2 - Dyke Comment There is a stability
6 and Dam 2 Stability concern with Dyke 6 that
means that pumping is used to
convey water from the Central
Pond to the North Pond instead
of using a spillway. The nature
of the instability is not
described. There is also a
concern with Dam 2 such that
the difference in the water
level between the Settling
Pond and the North Pond is
managed.
Recommendation GMOB
recommends the GMRP
provide additional information
on the nature of these
instabilities and identify any
impacts this issue has on the
closure activities at these
locations.

June 25: Dyke 6 is not a Dam and was not
engineered as a tailings or water retaining
structure. It is a rockfill causeway constructed over
tailings. This is well understood in the closure
design, and there is no aspect of the closure design
that would require Dyke 6 to act as a dam. The
"concern" with stability indicated in Section
5.6.2.2 is simply that as Dyke 6 has not been
constructed as a dam, and is not an engineered
structure, it would be difficult to construct a
spillway on it without affecting its overall stability.
No spillway or structural stability from Dyke 6 is
required in the closure plan. Additional
information on Dam 2 is provided in the response
to Giant Mine Oversight Board: GMOB #30 in
ORS 6.

25 Section 5.6.2.2 Foreshore Tailings Amalgamation

Comment This section
identifies that amalgamation
was used in the early days of
the mine, when the foreshore
tailings were deposited.
Current water quality results
have not identifed mercury as a
concern - however if mercury
is present in the older, deeper
foreshore tailings, GMOB is
concerned that this could cause
an issue during excavation of
the foreshore tailings.
Recommendation GMOB
recommends that the GMRP
discuss the potential for
mercury issues during
excavation and re-handling of
the foreshore tailings.

June 25: Currently, the plan is to cover the
existing tailings. Any excavation done in the
foreshore area will include extensive mitigations
including in-water silt curtains to prevent
contaminants (including mercury) from the tailings
to be mobilized into Yellowknife Bay. Total
mercury is detectable in sediments in the foreshore
tails area, closest to the area of the original
deposit. The concentrations found in 2005 and
again in 2016 were largely below sediment aquatic
life guidelines. A few samples, however, nearest to
the shore had concentrations (0.7 and 0.8 mg/kg)
above the Probable Effects Level guideline of
0.486 mg/kg.

26 Section 5.6.6.3 Residual Arsenic
Containing Materials

Comment Residual arsenic
containing material are
expected to remain within
fractures and discontinuities in
the bedrock. This material will
likely impact water quality for
some time. Similar to a
previous comment, it is not
clear how the GMRP has
determined that enough
material has been removed
from the area, and remediation
of this area is "good enough".
Establishing long term

June 25: As described in the CRP Section 5.6.6.9,
The proponent plans to monitor water quality until
runoff meets the discharge criteria. This is
expected to take several years.

indicators or monitoring
thresholds may be one method
for confirming the adequacy of
the remediation.
Recommendation GMOB
recommends the GMRP
provide additional information
regarding how a satisfactory
level of remediation will be
determined to have been
achieved in hard to access
areas.
27 Section 5.6.6.6 - Liner Comment This section
Defects
identifies that the liner may be
affected by defects during
placement or in the longer term
due to stresses due to
differential settlement. These
defects are not expected to
seriously impede the design
function, which is to isolate
surface run-off from the
underlying tailings. However,
differential settling may create
low points in the liner which
could collect and pool water.
No discussion is provided
identifying at what point
defects may accumulate to a
level that would require
remediation or repair of the
liner.
Recommendation GMOB

June 25: Acceptable limits on deformations are
discussed in the response to Giant Mine Oversight
Board: GMOB #29 with respect to liner damage.
As outlined in that response, the proposed
geosynthetic is capable of withstanding strain an
order of magnitude greater that current analysis
estimates is likely.

recommends the GMRP
identify the level of liner
defects beyond which liner
repair would be required.
28 Section 5.6.6.7 - Sizing Comment Temporary water
of Temporary Water
storage areas will be
Storage Areas
constructed, but sized to
handle smaller precipitation
events than some of the longer
term water management
infrastructure. This decision is
based on the assumption that
these structures will only be
required for a relatively short
time period before surface runoff meets run-off water quality
standards. GMOB notes that
the GMRP is currently
proposing MDMER level
standards to assess the
acceptability of surface water
run-off. GMOB has submitted
comments expressing concern
with using these standards for
run-off water quality, and has
suggested that lower levels
may be more appropriate.
Recommendation GMOB
recommends the GMRP
provide information describing
the potential impacts to water
storage infrastructure if more
stringent standards are

June 25: If the GMRP were required to collect
and treat runoff from the engineered structures
over the long-term (i.e. past adaptive management
phase) the runoff collection and conveyance
structures and arrangement would likely need to be
re-evaluated. Without more information it is
difficult to draw any conclusions.

implemented for surface water
run-off quality.
29 Table 5.6.7 - Tailings - Comment Table 5.6.7 identifie
Differential Settling
that "Due to the deposition
method used for the tailings
and the complex distribution of
variable grain sizes, prediction
of the settling across the TCAs
is impractical." What level of
settling would necessitiate
repair or remediation of the
tailings cover?
Recommendation GMOB
recommends the GMRP
identify what level of
differential settling would
impact the liner to the degree
that repair or replacement
would be required. GMOB
also recommends the GMRP
describe mitigation options
that are available in the event
the settling becomes excessive.

June 25: The amount of differential settlement
that would require remediation or repair of the
cover depends on the type of geomembrane that is
used in the construction of the cover. Advances in
the cover design since the preparation of the CRP
have resulted in further quantification of the
potential limits on differential settlement expected
in the TCAs, and the selection of a 5.6 mm
bituminous geomembrane (BGM) as the preferred
geosynthetic. For a BGM, tensile strain due to
differential settlement should be kept to less than
20%. For comparison, the tensile strain that would
be generated by differential settlement of 0.5 m
over a 10 m distance would be approximately
0.1%. Based on the updated consolidation analysis
for the tailings, this degree of differential
settlement would be an extreme case. In the highly
unlikely case that differential settlement resulted in
damage to the cover that required repair, the repair
approach would be adjusted based on the location
and extent of its occurrence, but may include
removal of the rock cover in the affected area and
patching of the damage. Exposed BGM is easily
patched using commonly available propane
torches to weld the patch.

30 Section 5.6.8.4 Engineered Cover,
Vegetation

June 25: Vegetation control will not be required to
protect the integrity of engineered covers.
Numerous studies and practical field experience
have shown geomembranes to be extraordinarily
resistant to root penetration. In particular, the type

Comment This section notes
that experience in Yellowknife
is that rocky soils will
revegetate if active measures to
control vegetation growth are

not conducted. The need for
vegetation control will be
considered, but it appears to be
with the intent of keeping the
tailings covers un-appealing to
users. There is no mention
regarding whether vegetation
control may be required to
protect the integrity of the liner
(i.e. control deeper rooting
species that may damage the
liner).
Recommendation GMOB
recommends the GMRP
discuss whether vegetation
control may be required to
protect the integrity of the
engineered covers.
31 Table 5.10.3 - Leachate Comment Leachability testing
standard for WTP
will be conducted on the WTP
Residuals
residuals to determine the most
appropriate disposal method
for these materials. Leachate
results will be compared to
generic standards for nonhazardous waste disposal.
GMOB notes that these
standards were developed to
assess the suitability for
disposal of materials into
mixed waste landfills, and the
standards include a Dilution
Attenuation Factor. This factor

of geomembrane that has been selected through to
on-going design process (post submission of the
CRP) is a 5.6 mm bituminous geomembrane, that
would be highly resistant to root penetration. In
addition, the purpose of the cover is not to reduce
infiltration. It is to provide separation between
surface runoff and the underlying tailings. In the
unlikely event that root penetration did occur,
limited or sporadic penetration is unlikely to have
any impact on the function of the cover.

June 25: Investigations in 2012 and 2019 have
been completed to predict WTP waste residual
disposal characteristics. Based on the testing
completed, both the waste sludge and waste ion
exchange media streams will be classified as nonhazardous waste. The classification is based on the
comparison of analytical waste classification data
to NWT waste disposal standards. The waste
classification sampling included the determination
of leachable metals using the toxicity characteristic
leaching procedure (TCLP, SW-846 EPA test
method 1311). This EPA test method is the
standard procedure for determining the mobility of
organic and inorganic parameters in liquid and
solid waste. For arsenic, the limit set per the NWT

is likely appropriate when the
potentially hazardous waste
will be mixed with a larger
volume of other waste
materials (e.g. household
waste). GMOB is concerned
that since the WTP residuals
will be disposed of as a single
waste stream, the dilution
attenuation assumptions may
not hold. The arsenic leachate
concentration of 2.5 mg/L is
high relative to the
concentrations of arsenic in
other site waters.
Recommendation GMOB
recommends the GMRP
discuss the suitability of using
generic leachate standards for
determining WTP residual
disposal options. It would be
useful to describe any potential
impacts to the site water
quality model if leachate at
standard guideline levels was
generated from the WTP
residuals disposal cell.

Guideline for Hazardous Waste Management is
2.5 mg/L of leachate following the TCLP. Based
on the analytical results the waste is deemed to be
chemically stable and is not required to be
disposed of in a hazardous waste disposal facility.
Toxicity characteristic leaching procedure (TCLP)
testing of samples of sludge from the ETP's
settling pond conducted in 2012 yielded arsenic
concentration results of 0.23 and <0.20 mg/L.
TCLP testing of samples of three brands of spent
ion adsorption media from a pilot plant conducted
in 2018 yielded arsenic concentration results of
0.355, 0.211 and 0.102 mg/L. Five additional
samples of sludge were collected from the Settling
Pond on March 16, 2019 and were subjected to
TCLP tests. The tests yielded four non-detectable
concentrations of arsenic (less than 0.20 mg/L) and
one concentration of 0.37 mg/L. During the initial
operations of the new WTP (in 2026) sludge and
spent media samples will be collected and tested to
confirm that these waste streams remain not
leachable. During the operation of the WTP,
dedicated process equipment (such as gravity
thickeners and mechanical dewatering) will be
used to dewater the waste residuals to make them
suitable for landfill disposal. All water recovered
will be returned to the head WTP for treatment.
During the initial operations of the new WTP (in
2026) sludge and spent media samples will be
collected and tested to confirm that these water
treatment residuals remain not leachable. In the
long-term, the WTP residuals cells of the nonhazardous waste landfill will be covered using an

impervious membrane. This will limit infiltration
of precipitation into the cells and will further
prevent the formation of leachate. Groundwater
monitoring will be completed prior to landfill
construction as well as during landfill operations.
Monitoring and maintenance will continue postclosure (Please reference Sections 4.3 and 5 of the
Waste Management and Monitoring Plan).
Analytical data from the monitoring program will
be evaluated to identify changes in groundwater
quality. While it is recognized that the tested
samples are only surrogates given that the new
WTP has not yet been designed/ constructed/
commissioned, all TCLP arsenic values are one
order of magnitude inferior to the limit of 2.5
mg/L from the NWT Guideline for Hazardous
Waste Management. The results from these
surrogates support the premise that the residuals
from the new WTP will also be non-leachable per
the NWT Guideline and will be acceptable for
disposal in a non-hazardous waste landfill.
32 Section 5.12.12.9 Thermosypon
Instrumentation

Comment This section
identifies that a minimum of
four thermosyphons per
chamber will be instrumented
along the entire length of the
pipe. The basis for determining
the required number of
instrumented thermosyphons is
not provided.
Recommendation GMOB
recommends the GMRP
describe the rationale for

June 25: It is typical in ground freezing to have as
many as 10% of the quantity of thermosyphons
allocated as temperature monitoring holes. This
has proven to provide sufficient coverage to enable
model validation as well as enough redundancy
should sensors become damaged.

determining the appropriate
number of instrumented
thermosyphons required for
each frozen chamber.
33 Table 5.13-1 Underground LevelStorage Volume
Relationship

Comment A contingency for
the underground minewater
treatement is to use the
underground void as storage in
the event that water treatment
must be temporarily
suspended. Depth and storage
volume relationships are
currently being developed to
provide an estimate of
downtime contingency.
Recommendation GMOB
recommends the GMRP
confirm when this information
will become available. GMOB
recommends the GMRP
provide any preliminary
estimates that are available
using existing information - i.e.
how many months of
underground storage would
realistically be available if
treatment were suspended.

June 25: A depth and storage volume relationship
has been established for the underground. (Please
refer to Figure 5.2-1 of the Water Management
and Monitoring Plan.) The underground has
suitable storage to deal with an unexpected delay
in mine water pumping and treatment for more
than two years. The determination of the operating
parameters for managing the storage of water in
the underground voids, including maximum mine
water elevation and rates of water drawdown, is
ongoing as part of the Research Reclamation Plan.
These parameters will be sufficiently refined at a
later date to provide a better estimate of the
available underground storage time in the event
treatment was suspended.

34 Errata

Comment The list of closure June 25: Thank you, the numbering will be
activities in the plain language corrected.
summary does not include
Monitoring and Maintenance.
The detailed discussion that

follows does include
Monitoring and Maintenance,
but the topic numbering does
not align with the numbering
in the preceding list.
Recommendation Make the
editorial correction in future
versions of the CRP.
Great Slave Sailing Club: Charles Jeffery
ID Topic
2 General - Background

Reviewer
Proponent Response
Comment/Recommendation
Comment The Great Slave
Sailing Club, renamed from
Great Slave Cruising Club, has
occupied the site identified as
"marina" in the remediation
plan for over 40 years ans
aspires to continue and
enhance its operations at this
location forever; certainly
more than 100 years. The
membership consists of over
74 families. Hundreds of
Yellowknifers including
friends, relatives and city
youth participate in club social
training and racing and
cruising activities every
season.
Recommendation The Great
Slave Sailing Club wants to be
part of the solution. While

June 25: As outlined in the Engagement Plan
submitted with the Water Licence Package (ORS
3), the GMRP commits to continuing to work with
the Great Slave Sailing Club.

Board Staff
Response

retaining its presence and
securing its future at this site,
the club wishes to co-operate
with and participate in the
remediation of the area.
3 General - Background
continued

Comment From prior to 2010,
until the summer of 2018, the
Great Slave Sailing Club
operated on the understanding
that our site would be
remediated to the industrial
standard for arsenic
contamination through capping
of the main boat yard and
possible refilling of the access
road. It was understood that the
smaller mobile sailboats on site
could be relocated above the
boatyard. The large, relatively
immovable boats would be
relocated to one side of the
boat yard while the one half is
remediated then relocated to
the remediated portion for
completion of the remediation.
It was hoped that the limited
extent of the remediation
would result in a partial
interruption of operations for
only one season.
Recommendation The Giant
Mine Remediation Committee
work with the Great Slave

June 25: In the 2007 Water Licence application,
the GMRP proposed remediating the townsite and
associated areas to industrial soil standards.
During the Environmental Assessment process, the
City of Yellowknife (the City), who leases the boat
launch area from the GNWT, asserted that the
townsite and shoreline areas should be remediated
more stringently; that is, to residential standards
for soils. This assertion was again echoed during
the GMRP's 18-month Surface Design
Engagement Process. The decision to remediate
these areas to residential soil standards was made
as a result of extensive engagement with partners,
affected parties, and interested members of the
public at these engagement sessions. The GMRP
has shared these Project decisions publicly on
many occasions, including meetings with the City
and Sailing Club, as identified in the Engagement
Log. To achieve residential soil standards, the
GMRP will need to complete more extensive work
than proposed in the 2007 closure and reclamation
plan. This, in turn, means that access to these areas
will be impacted more than originally proposed.
The GMRP believes this short-term inconvenience
will help make the area safer for the public and the
environment for the long-term. The GMRP
recognizes the stakeholder's desire for a staged
approach to remediation in the area such that

Sailing Club to create a
remediation plan which will
allow for the staged
remediation of the property
and allow many of the
sailboats to remain on the
property at to provide for a
speeding return to full
operations. Such a plan should
provide for minimum
interruption in operations. The
Great Slave Sailing Club
acknowledges that dispution
will occur and acknowledges
the possible need for some
iterruption of services.

4 General - Background
continued

access to the area is maintained during active
works. The GMRP has not determined the
feasibility of such an approach, as sufficient detail
is not currently available. The GMRP will explore
the possibility of staged solution during detailed
design but notes that it is likely that at certain
times no access will be permitted. The GMRP will
continue to ensure there is as much lead time as
possible to look at ways to minimize these
impacts, as well as to give the sublease-holders
time to plan alternatives for when land will not be
accessible. The GMRP will continue to work to
keep this inconvenience as short as possible;
however, notes that the City is best positioned to
help their sublease holders determine alternatives
while the land is not accessible to the public in
order to allow the areas to be remediated for
residential soil standards to be met. As more
design information becomes available, the GMRP
will continue to meet with the City and the GNWT
to determine what this means for the leased lands,
as well as how to determine the appropriate
avenues to address sublease holder concerns.

Comment The Great Slave
June 25: Please refer to the response to Great
Sailing Club has been careful Slave Sailing Club: Charles Jeffery #3.
to limit infrastructure
development until after
remediation and until we
secured long-term tenure. With
the exception of the wharf and
the clubhouse, our assets are
moveable. Following
remediation and obtaining

long-term tenure, the intention
of the club has been to develop
a harbour suitable to sailboats
including floating docks, shore
services and launch facilities.
The club's membership is open
to all applicants so is not a
private club. Our plans will
benefit the whole city.
Recommendation We
recommend that The Giant
Mine Remediation Committee
instruct the Department of
Lands GNWT and the City of
Yellowknife to withdraw the
notice to vacate the property
and to permit the Great Slave
Sailing Club to occupy the
land recently applied for
5 General - Background
continued

Comment The club operates June 25: Please refer to response for ORS 5 Great
and subsidizes a "not for
Slave Sailing Club #17
profit" sailing school program
primarily for children and
youth of Yellowknife and area.
Recommendation See Below

6 General - Background
continued

Comment The Great Slave
June 25: Please refer to response for ORS 5 Great
Sailing Club has learned that Slave Sailing Club #17
as of July 2018, the standard of
remediation was increased
from industrial to residential
standard. This change will
require excavation of material

of up to 2.5 meters in depth
prior to capping , plus the
dredging and or capping of the
waterbed out from the
shoreline . This means that the
scope of work will be more
extensive than originally
thought.
Recommendation See Below
7 General - Background
continued

Comment The City of
June 25: Please refer to the response for ORS 5
Yellowknife has indicated its Great Slave Sailing Club #17
hope to establish new boat
launch facilities at one of two
locations. It is doubtful that
either of those locations will
provide facilities to leet the
needs of sailboats. Whether
those sites can even be
obtained seems to be in
question.
Recommendation See Below

8 General - Background
continued

Comment Without a suitable June 25: Please refer to the response for ORS 5
site for the Great Slave Sailing Great Slave Sailing Club #17
Club, sailing as an
environmentally sound
recreation and sport will for
the most part die in
Yellowknife and many owners
of sailboats will lose their
entire investment. With no
place to launch, store and
operte, most of the boats

belonging to members will
become unusable and
unsaleable.
Recommendation See Below
9 General - Background
continued

Comment It is noteworthy that June 25: Please refer to the response for ORS 5
both proposed marina sites are Great Slave Sailing Club #17
on land that has been
remediated to industrial
standard - not residential
standard.
Recommendation See Below

10 General - Background
continued

Comment During to the
June 25: Please refer to the response for ORS 5
summer and fall of 2018, the Great Slave Sailing Club #17
Great Salve Sailing Club
applied for an expansion of its
lease in order to facilitate the
movements of boats on the
property while remediation is
occuring. The City of
Yellowknife and the
Department of Lands of the
GNWT have not approved the
expansion. Further, the City of
Yellowknife has given notice
to vacate the site in 2023
Recommendation See Below

11 General - Needs of
Great Slave Sailing
Club

Comment Sailboats are heavy, June 25: Please refer to the response for ORS 5
sailboats require 4 to 7 feet of Great Slave Sailing Club #17
water to float and sailboats
have mast which vary in height
between 25 to 60 feet. A crane
is generally need to launch and

retrieve a sailboat. A crane is
need to remove and replace a
sailboat mast. The installation
of a mast requires many hours
to rig and tune so launching
and retriving on a daily or
short term basis, as is the case
of powerboats, will not work
for most sailboats.
Recommendation See Below
12 General - Needs of
Great Slave Sailing
Club

Comment The Great Slave
June 25: Please refer to the response for ORS 5
Sailing Club accomodates over Great Slave Sailing Club #17
62 boats on site.
Recommendation See Below

13 General - Needs of
Great Slave Sailing
Club

Comment 17 of these boats
June 25: Please refer to the response for ORS 5
are large keel boats sitting on Great Slave Sailing Club #17
cradles which cannot be moved
except at very high expense. A
crane is required to lift the boat
and its cradle and a crane is
required whenever the mast is
removed or re-stepped.
Recommendation See Below

14 General - Needs of
Great Slave Sailing
Club

Comment 23 of these boats
June 25: Please refer to the response for ORS 5
are on trailers and require a
Great Slave Sailing Club #17
crane to launch and retrieve. A
crane is also required to
remove or re-step the mast if
the boat is to be moved on the
road.
Recommendation See Below

15 General - Needs of
Great Slave Sailing
Club

Comment 22 remaining boats June 25: Please refer to the response for ORS 5
are smaller and on trailers such Great Slave Sailing Club #17
that they can be launched and
retrieved from a conventional
boat launch and generally do
not require a crane. 5 boats in
this group are power boats
Recommendation See Below

16 General - Needs of
Great Slave Sailing
Club

Comment Great Slave Sailing June 25: Please refer to the response for ORS 5
Club operates a sailing school. Great Slave Sailing Club #17
The sailing school has 9
dinghies and 3 inflatables for
instruction. A launch ramp and
docks are required.
Recommendation See Below

17 General - Needs of
Great Slave Sailing
Club

Comment A wharf is required
for the launching of most of
the boats by crane. The depth
of water needed at the wharf is
6 to 7 1/2 feet. A wharf is also
essential for in-season
maintenance, provisioning and
loading guests. We are
concerned that remediation
will result in the destruction
without replacement of our
wharf.
Recommendation We
recommend that our wharf be
maintained or rebuilt such that
7 feet of water is maintained
off the wharf and such that

June 25: The GMRP cannot commit to
maintaining or replacing the wharf at this time. As
more design information becomes available,
including potential impacts to the wharf, the
GRMP will continue to meet with the City and the
GNWT to determine what this means for the
leased lands, as well as how to determine the
appropriate avenues to address sublease holder
concerns.

crane operations can continue
in close proximity to the wharf.
18 General - Needs of
Great Slave Sailing
Club

Comment Because of the
complexity of rigging masts
and the weight and depth of the
boats, day launching is not
practical. There is a price to be
paid for the "green technology"
of sail over power.
Recommendation We
recommned that the Mackenzie
Land and Water Board direct
the Giant Mine Remediation
Project manager to provide
financial assistance with
respect to crane operations,
specialized truck transport and
suitable temporary storage
space for boats, cradles and
trailers and that the designated
contractor provide project
timelines to our Yardmaster
and Commodore such that we
can predict with some degree
of probablity when vacate
becomes effective.

June 25: The change in remediation to residential
standards will improve the long-term condition of
the area. We encourage the Great Slave Sailing
Club to contact the GMRP if they intend to submit
a compensation claim. For further details please
refer to the response to Great Slave Sailing Club:
Charles Jeffery #3.

19 General - Date
convention

Comment The Notice to
Vacate prepared by GNWT
Commissioner of Land to the
City of Yellowknife and the
Notice to Vacate prepared by
the City of Yellowknife to the

June 25: As part of finalizing the Closure and
Reclamation Plan, the GMRP has begun to
identify how and when work will be completed.
This includes furthering our understanding of how
areas within the Project boundary may be
impacted during the active remediation that is

20 General - Going
Concern

Great Slave Sailing Club name
specific years such as 2023 or
2021 without informing a
reader as to whether the
reference is to a calendar or a
government fiscal period. THe
Notice to Vacate from the City
of Yellowknife to the Great
Slave Sailing Club says
"beginning in 2023 your
sublease area will need to be
vacated" When is that? April 1,
2022, January 1, 2023, March
31, 2023 or December 31,
2023.
Recommendation We
recommend that in all
communication, whenever an
action is required or event is
planned to occur that the date
be refined to a month and
qualified as to exact or
approximate.

expected to take place between 2021 and 2030.
This includes land the Government of the
Northwest Territories, as land administrator and
manager, leases to the City of the Yellowknife.
The GMRP will continue to ensure there is as
much lead time as possible to look at ways to
minimize impacts, as well as to give the subleaseholders time to plan alternatives for when land will
not be accessible. The GMRP will continue to
work to keep this inconvenience as short as
possible; however, notes that the City of
Yellowknife is best positioned to help their
sublease holders determine alternatives while the
land is not accessible to the public in order to
allow the areas to be remediated. As more design
information becomes available, the GMRP will
continue to meet with the City and the GNWT to
determine what this means for the leased lands, as
well as how to determine the appropriate avenues
to address sublease holder concerns.

Comment The Great Slave
Sailing Club is an active
operation with boats being
launched, boats being retrieved
for on -site storage, boats
newly arriving to our yard by
highway, boats that are being
trailered out to storage and the
full summer activity of our
sailing school. One of the key

June 25: Please see Great Slave Sailing Club:
Charles Jeffery #19. The GMRP will take the
preferred timing of the GSSC into consideration as
it refines implementation scheduling and will
communicate advances in Project implementation
scheduling well ahead of time so that the GSCC
has time to plan accordingly.

elements of our club revenue is
fee for service on-site storage
of boats, boat cradles and
trailers. Our large boats have
not and cannot leave the site
except at great expense
Recommendation We
recommend that the plans for
contaminated soil removal and
site rememdiation provide
suitable notice to the Great
Slave Sailing Club so that we
can vacate in good order and
so that we can make suitable
arrangements with our
members and sailing school
participants. THe best time to
begin contaminated soil
removal is September 15,
Second choice woulf be June.
Other dates will require long
periods of notice in order to
not affect the preceeding
operating season.
21 General - Going
Concern

Comment The Great Slave
June 25: The GMRP considers the City of
Sailing Club has invested in a Yellowknife responsible for addressing this
matched fleet of dinghies for recommendation.
use by our sailing school. The
club has also invest in two
inflatable service boats for
instructors. The club has
invested in the progressive
training of our sailing school

instructors - they attended
school in Yellowknife and are
seasonally employed in
Yellowknife. The Sailing
School cannot close for even
one season. We have
considered the possibility that
the school could be moved to
Long Lake with acccess
through the park owned by the
City of Yellowknife.
Recommendation We
recomment that Mackenzie
Valley Land and Water Board
recognize the importance of
the Sailing School and its
contribution to the people of
Yellowknife by instructing the
City of Yellowknife to find a
suitable location and storage
facility for the Sailing School
at Long Lake beginning June
2020.
22 General - Site
Preparation

Comment On February 27,
June 25: Please refer to the response to Great
2019, the Great Slave Sailing Slave Sailing Club: Charles Jeffery #19
Club received notice from The
City of Yellowknife that it
would be required to "vacate"
"beginning in 2023" (whenever
that is?). The City of
Yellowknife has not instructed
the Great Slave Sailing Club as
to the full meaning of the

notice. For planning purposes
we have assumed that all
chattels must be removed.
Recommendation We
recommend that the Mackenzie
Valley Land and Water Board
direct that the Giant Mine
Project provide written notice
as to which chattels might not
affect the removal of
contaminated soil remediation
and may thereby be left in
place. We are most concerned
with saving our investment in
the Wharf ($50,000).
23 General - Site
Preparation

Comment Is is expected that June 25: The GMRP considers the City of
all chattels must be removed
Yellowknife responsible for addressing this
from the site.
recommendation.
Recommendation We
recommend that Mackenzie
Valley Lake and Water Board
direct the City of Yellowknife
to extend the area under lease
to the Great Slave Sailing Club
so that sufficient property is
available to provide storage for
boats with the greatest
proximity to the "marina' site
after it has been remediated.

24 General - Site
Comment 17 of our largest
Preparation - Large
boats are winter stored on
Boats stored on Cradles heavily constructed cradles.

June 25: Please refer to the responses to Great
Slave Sailing Club: Charles Jeffery # 19 and #20

This method and place of
storage has existed for some 40
years. Further the boats are
stored with their masts up. To
move these boats any distance,
whether a few meters or
completely off-site will requre
extensive crane services and
specialized trailer handling.
The cost of moving such boats
on land has not be considered
by the current owners and
several of the boats in question
are for sale. The best time for
making the required move
would be September. A move
at any time will stretch the
capacity of our yard manage
and his staff of volunteers.
There is the possibility that the
cost of a move to the
individual owner might exceed
any probable recovery at sale
Recommendation We
recommend that the Mackenzie
Valley Land and Water Board
direct that the Giant Mine
Project manager to provide
sufficient forecast of timing so
that the moves can occur in
September

25 General - Site
Comment The Great Slave
June 25: The GMRP considers the City of
Preparation - Large
Sailing Club does not have a
Yellowknife responsible for addressing this
Boats stored on Cradles storage yard other than the
recommendation.
"marina" site where boats can
be stored for the winter and for
the season when remediation
might prohibit launch, retrieval
and mooring at anchor.
Recommendation We
recommend that Mackenzie
Valley Lake and Water Board
direct the City of Yellowknife
to extend the area under lease
to the Great Slave Sailing Club
so that sufficient property is
available to provide storage for
boats with the greatest
proximity to the "marina' site
after it has been remediated.
26 General - Site
Preparation - Main
Dock

Comment The boat yard site
of the Great Salve Sailing Club
("marina") os fronted by a
wooden dock approximately
80 feet by 10 feet. The dock
was recently contructed
($50,000). The dock is
attached to older pilings and
tiebacks. The dock provides a
temporary structure from
which it is possible to service
boats and provision boats.
Recommendation We
recommend that the Mackenzie

June 25: The detailed design for the sediments in
the area of the Great Slave Sailing Club wharf has
not yet been completed and thus the level of
disturbance has not been determined. As more
design information becomes available the team
will continue to meet with the City of Yellowknife
and the Government of the Northwest Territories
to determine what this means for the leased lands,
as well as how to determine the appropriate
avenues to address sublease holder concerns.

Land and Water Board direct
the Giant Mine Remediation
Project manager to survey the
wharf and determine whether it
can be saved during careful
planning of the contaminated
soil removal and remediation
program
27 General - Site
Preparation - Dinghy
Racks

Comment The Great Slave
Sailing Club constructed racks
for the storage of dinghies and
small boats. The racks are
made of wood and were
intended to be placed
peramently where they are.
Recommendation We
recommend that the Mackenzie
Land and Water Board direct
the Giant Mine Remediation
Project manager to survey the
dinghy rack and determine
whether it can be saved during
careful planning of the
contaminated soil removal and
remediation program

June 25: Soils and sediments in the vicinity of the
Great Slave Sailing Club fall within the area
designated to be remediated to residential
standards and will be subject to disturbance. The
GMRP is not familiar with the dinghy racks or
their location in relation to contaminated soils. The
GMRP will continue to meet with the GSSC to
determine what chattels will be required to be
moved. However, to preserve the value of the
dinghy racks it is highly recommended that the
racks be moved when work is occurring in the
area.

28 General - Site
Preparation - Mooring
Field

Comment Our larger boats
have a keel and require
approximately 10 feet of water
to float freely at anchor. Our
club design for a suitable
anchor requies approximately
1000 pounds of ground tackle.

June 25: The GMRP requests the harbour master's
map of the anchor locations. Soils and sediments
in the vicinity of the Great Slave Sailing Club fall
within the area designated to be remediated and
will be subject to disturbance. To preserve the
value of the ground tackle and anchors the GSCC

If dredging is to occur the
should remove these prior to remediation activities
anchors must be removed or
in that area.
lost in the process.
Recommendation We
recommend that the Mackenzie
Land and Water Board direct
the Giant Mine Remediation
Project manager to conduct a
dive program to identify all
ground tackle and facilitate
orderly removal. Our harbour
master has a map which
defines most of the anchors in
current use.
29 General - Site
Preparation - Club
House Removal

Comment The Great Slave
June 25: Please refer to the response to Great
Lake Sailing Club Clubhouse Slave Sailing Club: Charles Jeffery #19
is a recycled cnstruction site
trailer. It is suitable for our
purposes until we can afford to
build and have certaintly of
location. It is probable that the
current structure will not
survive a lift or a move. The
best time to move the structure
would be September
Recommendation We
recommend that the Mackenzie
Land and Water Board direct
the Giant Mine Rememdiation
Project Manager to provide us
sufficient time frame to
suitably transport the building
off-site.

30 General - Contaminated Comment The Great Slave
June 25: Please see response to Great Slave
Soils Removal and Site Sailing Club has accepted the Sailing Club: Charles Jeffery # 19.
Restoration
notice that the club will not
have access and use of the
"marina" site for perhaps one
year. It should be kept in mind
that the Great Slave Sailing
Club is an operating entity
requiring sources of revenue
and incurring operating cost.
Recommendation We
recommned that the Mackenzie
Land and Water Board direct
the Giant Mine Remediation
Project manager and the
designated contractor to
provide project timelines to our
Yardmaster and Commodore
such that we can predict with
some degree of probablity
when it will be permissable for
the Great Slave Sailing Club to
return occupy and use the
"marina" site.
31 General - Contaminated Comment The Great Salve
June 25: Please see response to Great Slave
Soils Removal and Site Sailing Club is the operating
Sailing Club: Charles Jeffery # 19.
Restoration
entity affected by the
remediation process. The
"marina" site is at the extreme
south of the lands affected by
the project. The "marina' site is
flat and rectangular. Further
the Great Slave Sailing Club is

prepared to meet all of the
agreed standards of "vacate" .
We invite the project to begin
contaminated soils removal
with our site so that first begun
can be first done
Recommendation We
recommend that the Mackenzie
Land and Water Board direct
the Giant Mine Remediation
Project manager and the
designated contractor to begin
the remediation process with
the "marina" and the stated
goal to return the Great Salve
Sailing Club to full operations
in the least amount of time.
32 General - Site
Restoration

Comment It is our
understanding that after
contaminated soil has been
removed, an engineered cap
will be installed and the cap
will be covered with
approximately 1/2 meter of
borrowed rock.
Recommendation We
recommend that the Mackenzie
Land and Water Board direct
the Giant Mine Project
manager and the designated
contractor to fill and level the
"marina" to the same level as
before soil removal, that the

June 25: The GMRP has stated the following sitewide closure objective: SW-6 "Incorporate
traditional and local knowledge and affected party
input into closure design and implementation,
where appropriate and available". The fill level,
the compaction and the stability of the marina site
will be considerations when completing the design
specifications, with input from the Mackenzie
Valley Land and Water Board and the Great Slave
Sailing Club.

fill be compacted such that a
crane and and light trucks have
firm stability, to re-position
and stabilize or construct-new
the wharf consult with our
harbour master and
commodore concerning ther
replacement of anchors and
ground tackle with respect to
the lakebed dredge and cap.
INAC - Yellowknife: Dinah Elliott
ID Topic

Reviewer
Proponent Response
Comment/Recommendation

1 Closure and
Comment An approach to
Reclamation Plan 5.1.4 backfilling mine workings is
paragraph 5
classified tailings. &quot;This
could include placement of
concrete, cemented rockfill,
classified tailings and/or
pneumatically placed rockfill
in addition to paste to stabilize
voids. &quot;
Recommendation
Recommend including a
description of what is meant by
classified tailings

Board Staff
Response

June 25: Classified tailings refers to tailings
excavated from the Giant Mine tailings deposits
and processed using screeners and cyclones so that
the particle size range in the tailings meets the size
range required to meet the backfill specification.
The classification process typically involves
removal of the finest portion of the tailings
(colloquially known as "slimes"), that include clay
and some silt sized particles. This produces
classified tailings that can be used where the
backfill requirements are for a non-cemented fill
that drains readily.

MVLWB: Heather Scott
ID Topic
1 SW2

Reviewer
Proponent Response
Comment/Recommendation
Comment SW2-2 reads
"approved surface runoff

June 25: Yes, surface runoff quality criteria will
only apply to runoff from engineered structures.

Board Staff
Response

quality criteria are met, as per
the approved Water
Management and Monitoring
Plan". As per the Water
Management Plan, surface
water quality will only apply to
Engineered Structures, as
defined by the proposed water
licence.
Recommendation Can the
GMRP clarify that the closure
criteria for surface water
quality will only apply to
Engineered Structures, and
areas not defined as such will
not have an associated closure
criteria for surface runoff?

The GMRP plans to collect surface runoff from
engineered structures (these include TCAs,
remediated pits and the landfill). This surface
water will be collected, conveyed to the
underground mine pool, and treated. Flow to the
receiving environment will be established once
concentrations are confirmed to be at or below the
surface runoff quality criteria of the approved
Water Management and Monitoring Plan.

2 None

Comment None
Recommendation Can the
GMRP clarify that SW2 will
be met without the inclusion of
areas not defined as
Engineered Structures in SW22? If so does GMRP believe
this should be specified in
Closure Criteria SW2-2?

June 25: The GMRP suggests that SW2 will be
met with the collective group of site activities, not
only from runoff from engineered structures.
There was no intent to have a criterion for every
action on site that reduced loading.

3 None

Comment It is noted that SW2
does not contain criteria for all
potentially waste-impacted
water discharges from the
project (i.e. all runoff and
groundwater sources) in the

June 25: Correct, the intent is that the combined
site activities (not just runoff from engineered
structures) will allow the water quality objectives
in the receiving environment to be met (SW2-3).

closure criteria proposed under
SW2.
Recommendation For
potentially waste-impacted
streams other than those
identified by SW2-1 and SW22, will these be covered in the
criteria defined in SW2-3?
4 F2

Comment F2-1 notes that
"Reversibility is maintained".
Recommendation As per
MVLWB: Shannon Allerston
comment 32 above, are there
specific criteria that the GMRP
use to define how reversibility
is maintained, and furthermore,
criteria that can be measured?
I.e. the waste can be accessed
in the future, the waste can be
retreived by certain equipment,
the waste can be characterized,
the waste has a certain water
content, or the chamber has a
certain humidity?

June 25: The GMRP does not consider it feasible
to establish quantifiable criteria to determine
reversibility. Reversibility is determined using
engineering judgment. However, the Dry method
facilitates future removal (see MVLWB: Shannon
Allerston #32) and F2-2 specifies backfill strength
that is protective and can be easily excavated.
Please also refer to the response for MVLWB:
Shannon Allerston #33.

5 CS1

Comment CS1-1 notes that
"Industrial soil quality standard
of 340 mg/kg for total arsenic
is met in Developed Areas".
Recommendation As per
MVLWB: Shannon Allerston
comment 43, the closure
criteria for areas outside of the

June 25: No, closure criteria for all contaminated
soils within the Project Boundary were not
established. The GMRP have established closure
criteria for the Developed Areas (industrial soil
quality) and the Townsite, Marina, and Shoreline
Lands (residential soil quality). Relative to
contaminated soils located in
bedrock/forest/wetland terrain outside the fence,

"Developed Areas" are not
articulated. Can the GMRP
articulate the closure criteria
for all contaminated soils and
sediment within the project
boundary, and what monitoring
will support that those criteria
are being met?

the GMRP has stated the following site-wide
objective: "SW-4. Residual risks are identified,
and local residents have been and continue to be,
informed of residual hazards (post-remediation)"
(CRP, Table 5.0-1). Specific to this objective, the
GMRP has identified the following two criteria:
"SW4-1 Public communication initiatives as
outline in the Perpetual Care Plan/Engagement
Plan are undertaken"; and "SW4-2 A land map
with residual risks identified and available at Land
Titles and project websites.".

6 None

Comment In the Remedial
Strategy for Contaminated Soil
and Sediment, the GMRP
states that access would be
restricted to contamined soil
within the
bedrock/forest/wetland terrain
with total arsenic concentraiton
greater than 3,000 mg/kg.
Recommendation Can the
GMRP clarify if there are soil
areas that contain less than
3,000 mg/kg total arsenic that
are not being remediated to the
closure criteria of 340 mg/kg,
and not within the proposed
fenced area? If yes, are closure
criteria being developed for
these areas?

June 25: Yes, there will be areas of shallow soil in
the forest/wetland/bedrock terrain outside the
proposed Core Industrial Area fence which exceed
the closure criteria of 340 mg/kg total arsenic.
Please refer to the response to MVLWB: Heather
Scott #5.

7 None

Comment The Remedial
June 25: The remediation of the Developed Areas
Strategy for Contaminated Soil located within the Core Industrial Area fence

and Sediment, Section 8.2.4, it
was noted that some risks to
small mammals were identified
with the option to restrict areas
with contaminted soil greater
than > 3,000 mg/kg total
arsenic in the Core Industrial
Area. It was further noted that
the risks to small mammals
will be monitored post-closure.
Recommendation Does this
post-closure monitoring of
small mammals support the
closure criteria and activity for
soils in the Core Industrial area
with total arsenic greater than
3,000 mg/kg? Does the GMRP
think this monitoring should be
it be included under CS1?

should reduce the risks to small mammals, which
is consistent with closure objective CS1. Post
closure monitoring of the risks to small mammals
and the terrestrial ecosystem within the Core
Industrial Area will be further evaluated but it is
not thought to require a link to CS1 as a criterion.

MVLWB: Shannon Allerston
ID Topic

Reviewer
Proponent Response
Comment/Recommendation

1 Site Wide Closure
Comment There does not
Options and Activities appear to be an equivilant
subsection in Section 5.0
providing a discussion of
closure options for activities
associated with Site Wide
Closure objectives. It is noted
that numerous remediation
activities associated with
component specific

June 25: GMRP developed the Site Wide closure
objectives based on numerous/cumulative closure
activities. Given this, options analyses for every
activity were not done, nor do we believe it is
necessary. There is no subsection in 5.0 that
provides a discussion of closure options as the site
wide objectives apply to numerous activities. Such
a subsection would add significant repetition. For
example, the installation of a new WTP meets
numerous Measures, has its own objectives and

Board Staff
Response

remediation objectives will
apply, but there should be a
discussion about how options
and activities have been
considered for site wide
objectives with reference to all
applicable components.
Recommendation What
options were assessed when
choosing activities to meet Site
Wide Objectives? SW1 - were
there emissions reduction
techniques considered, what
options were considered for
dust reduction? There are
measures that speak to
requirements for dust
management. SW2 - what
options and activities support
the reduction of contaminant
loading to the environment?
Measures and commitments
related to these activities
should also be referenced,
where applicable. SW3 - what
controls/structures does this
objective refer to, how were
they chosen? SW4 - what
communication options are
being considered, has
engagement helped inform the
most effective methods of
communication? SW5 - Has

options analysis; adding this to the Site-Wide
contaminant loading section does not provide
value or clarity to the plan. SW1 - Emissions
reductions are considered over the site as a whole
and this objective is intended to apply once
remediation is complete, not to dust management
during remediation itself. Measure 20 and 21
speak to dust management during remediation and
are addressed in the Dust Management and
Monitoring Plan. The bulk of the air quality issues
in the long-term (once remediation is complete)
will be addressed through the placement of tailings
covers, removal of most roads, and contaminated
material will either be removed or have a cover
placed over it. Discussions on options for these
activities are found in Section 5. SW2 Contaminant loading is reduced by numerous site
activities (e.g., new WTP, removal of sediment
from Baker Creek, cover placement), and these are
cross-referenced throughout the closure objectives
tables. Measures and commitments are referred to
throughout the CRP and there is a conformity
appendix (Volume 1, Updated Project Description)
that outlines where each is met. The closure
objectives table would become less manageable
and more repetitive if the 26 measures and
numerous commitments were cross referenced
therein. SW3- this relates to engineered structures
such as tailings covers, the new WTP building, the
outfall pipeline. This is discussed in detail in
Chapter 5 of the CRP. SW4 - Section 4 of the
Engagement Plan describes the various forms of
communication options carried out by the Project

2 SW1 Criteria and
Monitoring

there been species options
analysis for best supporting
long-term stabilization? How
have areas chosen for active
stabilization actions been
identified? Commitments
related to stabilization and
vegetation should be
referenced.

Team. The development of the Engagement Plan
and subsequent communication considerations
were carried out in consultation with the affected
parties. No one form of communication will suit
all parties so numerous types are planned.
Considerations for specific residual risk
communications (e.g. signs, murals, land
administration controls) will be developed with
affected parties during the development of the
Perpetual Care Management Plan beginning June
2019. SW5 -Active stabilization using vegetation
is planned for possible locations such as steep
slopes near the Townsite to prevent erosion of new
material into Yellowknife Bay, or remediation of
fine grained borrow sources. Species have not
been chosen but native species will be chosen and
input from affected parties considered. Active
stabilization is planned at borrow locations where
there are remaining exposed fine-grained
sediments to prevent erosion of material, with
vegetation being the preferred method. Vegetation
success will be measured in terms of erosion
control success e.g. by measuring TSS in runoff.
Vegetation density achieved will not be monitored
as the vegetation is functional, not aesthetic.
Erosion monitoring details will be developed
specific to each closure activity

Comment For criteria related
to air quality previous CRP's
have been much more specific
(e.g. one air quality criteria for
GK: "ambient air quality shall
not exceed the NWT Ambient

June 25: The intent is to meet the NWT Ambient
Air Quality Standards (or Ontario Ambient Air
Quality Standards where there are no NWT
standards applicable), this can be added to the next
closure and objectives tables for submission.

Air Quality Standards for total
suspended particulate.").
Recommendation Please
identify specific air quality
standards that are meant to be
achieved at closure. Are the
goals of each station the same?
3 SW2 and SW3
Activities

Comment The potential
benefits of raising mine water
elevation could apply directly
to these objectives. Potential
activities and criteria are
similarily identified under
some objectives but seem to be
missing, generally, in support
of others.
Recommendation Could the
potential benefits associated
with raising the mine water
elevation, including associated
criteria, be presented in
support of SW2 and 3 pending
the results of the mine water
level RRP?

June 25: GMRP agrees that the potential benefits
of a minewater level raise (if a raise was chosen to
be implemented in the future) would be related to
SW3 (long term care)and possibly to SW2
(contaminant loading) The minewater level RRP
(Appendix 5.1B of the CRP) will inform possible
future activities that could be added to the closure
objectives, activities tables through future
submissions to the Board.

4 SW2 and SW5 Criteria Comment "Approved effluent
quality criteria are met;
Approved surface runoff
quality criteria are met; Water
Quality objectives in the
receiving environment are
met." "SW5-2 - Approved
effluent quality criteria are

June 25: GMRP did not include numbers as it is
expected that values would need to be updated
over time and would be reflected within the
specific program plans. For instance, EQC could
change post-remediation, going lower if some
remediation activities are more successful than
planned. Note: Cross references to measures were
not included in the closure objectives tables to

met; SW5-3 - Approved
surface runoff quality criteria
are met; SW5-4 - Water
Quality Objectives in the
receiving environment are
met." "SW5-5 - Remediated
areas are designed to resist
erosion."
Recommendation Once
approved, this section should
be updated with precise
numbers and locations at
which the criteria will be
measured. There are measures
that speak to water quality
objectives and effluent criteria
that should be referenced.
Measure 16 - no resuspension
of arsenic from sediment Measure 15 - no increase in
arsenic levels in YK Bay water
or sediments beyond 200 m of
the outfall - should also be
measured and achieved as part
of SW2 criteria. SW5-5
describes activities to meet the
objective. What criteria can be
used to identify the success of
these efforts? What else can be
used to demonstrate long-term
stability (instrumentation
readings, percentage cover of
target vegetation)?

avoid repetition and keep the table size
manageable. In Volume 1 of the WL package there
is an appendix to the Updated Project Description,
that lists the concordance with EA measures and
commitments. The operational monitoring plan
(currently outlined as a component of the Water
Management Plan with details provided in the
SOP) provides further details on measurement and
monitoring approaches. SW5-5. The closure
objectives tables could be updated to add potential
metrics once further review of the plans are
complete.

5 SW3 Criteria

Comment "SW3-1 - Elements
are designed to meet
regulations as described in
tables of Chapter 5 and below,
and design specifications are
met. SW3-2 - Minimize
perpetual care requirements."
Recommendation What are
the actual long-term
performance-based criteria?
How will these criteria be
measured? What is the basis
for comparison for SW3-2
(lower in maintenance than
what? Lower long-term costs
than what? How is low
probability of failure
demonstrated? How is design
redundance demonstrated?
What can the Giant Mine
Project Team provide to the
public to instill confidence in
perpetual care conditions?).

6 SW4 and SW 6 Criteria Comment The criteria
provided for SW4 and SW6
are activities carried out to
meet the Objective.
Recommendation What are
the measures of success for
these activities? How do we
know that these activities
successfully communicate

June 25: SW3-1 outlines that regulations in CRP
Section 5 will be met as will the extensive Mine
and building codes and that inspectors will
confirm these are met. The specifics of these codes
and regulations are too numerous to repeat in the
site wide closure objectives and criteria table. The
GMRP has proposed the broad criteria to
encompass the hundreds of applicable codes and
regulation that apply. SW3-2 summarizes the
criteria carried through Project decision-making,
when evaluating options for different closure
activities. Also note that minimizing long-term
management is a principle of the CRP and many
items chosen. The GMRP appreciates that the
details of the Perpetual Care Management Plan are
forthcoming and reviewers cannot review this in
concert with the CRP. The GMRP has committed
to develop the Perpetual Care Plane in
collaboration with affected parties beginning June
2019 and believes that by developing the plan with
stakeholders the public will find assurance that its
concerns and interests will be reflected in the Plan.
Please also refer to City of Yellowknife: Kerry
Penney #24.
June 25: The measures of success for SW4
(residual risk) and SW6 (incorporation of TK and
affected party input) are largely met through the
approval and execution of various plans and final
inspections will confirm many criteria are met.
These plans (Perpetual Care, Engagement Plan,
AEMP, Fisheries Act Authorization compensation
monitoring plans) will have to demonstrate the
consideration of local and traditional knowledge

7 SW5 Monitoring

residual risk to residence? How
do we know that these
activities successfully
incorporate TK, local
knowledge, and afftected party
input? Examples will have to
be identified.

(if available and provided) during the approval
process. To add clarity, the CRP closure objectives
tables could be updated to include: 1) Edit SW4-3
for clarity change to reflect that barriers will be
inspected regularly; 2)Add Link to Site
Infrastructure SI3-2 (which is related to
trespassing on site).

Comment Commitment 4
spoke to a detailed
revegetation plan, which
includes studies to select
species and define seeding,
planting and fertilization
requirements will be produced.
The Monitoring section in
Table 5.0A1 of the CRP
identifies vegetation
requirements only under the
Fisheries Authorization.
Recommendation
Acknowledging that plans
regarding revegetation of
engineered covers have
changed since the completion
of the Environmental
Assessment, can the Giant
Mine Remediation Project
Team confirm that all
revegetation efforts remaining
in the closure plan are related
to riparian areas that will be
addressed in full through the
Fisheries Authorizations?

June 25: No, all revegetation efforts are not
strictly related to riparian areas and Fisheries Act
Authorizations. Active stabilization using
vegetation is planned for possible locations such as
steep slopes near the Townsite to prevent erosion
of new material into Yellowknife Bay, or
remediation of fine grained borrow sources.
Species have not been chosen but native species
will be chosen and input from affected parties
considered. Active stabilization is planned at
borrow locations where there are remaining
exposed fine-grained sediments to prevent erosion
of material, with vegetation being the preferred
method. Vegetation success will be measured in
terms of erosion control success e.g. by measuring
TSS in runoff. Vegetation density achieved will
not be monitored as the vegetation is functional,
not aesthetic. Erosion monitoring details will be
developed specific to each closure activity

8 Missing Site-Wide
Objective

Comment Measure 13 of the
Report of Environmental
Assessment required there to
be no adverse effects on any
remaining traditional or
recreational users.
Recommendation Criteria
demonstrating the success of
meeting Measure 13 should be
identified as a Site-Wide
Objective. Some of the
information to support this
objective can come from the
Archaeological Impact
Assessment and resulting
project changes, discussion in
consultation with local
Indigenous groups and
recreational users about
impacts on land and water use
resulting from project activities
above and beyond those
impacted by existing
contamination issues,
including mitigation measures
to address any potential
adverse impacts.

June 25: Measure 13, "Water quality changes due
to discharge from the former channel of Baker
Creek will not adversely affect any traditional or
recreational users", is specific to water quality
discharge and not related to archaeological impact
assessments or other land use. The GMRP's water
quality objectives have been developed to be
protective of all water uses as demonstrated in
EQC Report including Table 5.5. The Project
considers this Measure to be met as long as the
Project meets its proposed water quality
objectives.

9 Arsenic Contaminated
Material Volumes

Comment Section 5.1.4
reference the 16,000 m3 of
arsenic contaminated material
that was estimated to result
from the demolition of the
Roaster and Mill complexes. It

June 25: The estimated 16,000 m3 of waste is a
combination of the demolition of the roaster and
mill complexes as well as the other materials and
machinery contaminated with soluble arsenic. The
breakdown of the wastes are as follows: 1m3 bags
- 6,553 m3; 2m3 bags - 88 m3; 3m3 bags -

10 Arsenic Contaminated
Material Disposal

later uses this same volume in
discussion about using
Chamber 15 and the B1 Pit to
deposit the materials.
Recommendation What is the
final volume of arseniccontaminated wastes
associated with the demolition
of the Roaster and Mill
complexes? What is the
volume of the "other materials
and machinery contaminated
with soluble arsenic"?

1,854m3; Unpackaged Waste within Intermodal
Containers - 1,100m3; Drums (all sizes) - 727 m3;
Piping - 150 m3; In Place Ore Process Residuals
and Impacted Wastes in Mill and in TRP
Thickener - 5,538 m3.

Comment Section 5.1.4 refers
to Appendix 5.1A. This is an
Arsenic Waste Disposal
Scenario Memo developed by
Golder Associates which
outline options for arsenic
contaminated waste disposal,
costs, and recommended future
work.
Recommendation This
Appendix doesn't seem to be
the full additional review
referred to in the text. Through
what process and under what
schedule is the future work
identified in the memo work
anticipated? Might additional
activities, such as soil washing
be considered as a remediation
tool for addressing on-site

June 25: The additional work identified in the
Arsenic Waste Disposal Scenario Memo
(Appendix 5.1A) is underway and will be
complete by December 2019. The feasibility of
soil washing is being explored as part of that
additional work. If soil washing was to be selected
as a remediation tool, details would be submitted
to the MVLWB within in the corresponding
Design and Construction Plan and disposal or
management of waste and water would be aligned
with the CRP and any relevant management plans.
As a result, the GMRP does not expect an
amendment to be required. The expected outcome
of the additional work will determine if soil
washing is feasible and what percentage of waste
can be diverted from the freeze process.

contamination? If so, how
might this be captured under
the existing licence so that
future amendments are not
required? What is the expected
outcome of the additional work
required for final configuration
and placement of this waste?
11 UG Objectives

Comment There is no
objective addressing
underground chemical stability
in general, only one associated
with a possible mine water
raise.
Recommendation If general
chemical stability in the
underground is captured
elsewhwere (i.e. F1), they
should be referenced
somehow. For example, where
are potential chemistry related
effects captured with regards to
short-term test raises (or other
impacts from residual
contamination from changing
water level fluctuations)?

June 25: Chemical stability is an overarching
principle of the whole CRP and is specified as a
specific closure objective in relation to minewater
for UG2. Short term changes in chemistry related
to fluctuation of water levels would be
documented and managed through the Water
Management Plan and the SNP. It is agreed that a
cross reference to F1 is appropriate (i.e., freezing
the chambers and preventing runoff from
chambers from entering the minepool is related to
chemical stability) but in general numerous
activities affect minewater chemistry and there are
too many to list in this summary table. They are
handled collectively by ensuring the WTP will
meet EQC despite a variable influent quality.

12 UG Activites

Comment Not all activities
associated with the
underground in the text are
listed in Table 5.0A-2 (I.e.
bullets 6, 9, and 10).
Recommendation If activities

June 25: The GMRP assumes the reviewer refers
to Section 5.1.4 of the CRP and bullets on actions
such as freezing of waste, removal of hazardous
material from underground and salvage of
equipment from underground. No closure criteria
are believed to be missing from Table 5.0A-2. The

are missing, are there
associated criteria that may
also be missing?

specific bullets cited in the comment are addressed
by other objectives (e.g. Objective SI1 on
infrastructure).

13 UG1 Activities

Comment How will the
remaining underground access
be secured/restricted? This
activity is currently listed as a
criteria.
Recommendation The success
of activities to meet this
objective belong in the criteria
section. How will the Giant
Mine Project Team know that
access to remaining
underground access is being
restricted as intended?

June 25: The UG1 criteria were designed to work
as a group UG openings are secured to meet the
regulations, including restricting access to the area
and the intent of this is captured in design
drawings and inspected to confirm it meets these
requirements. SI-3 (criterion in development)
would address access to restricted areas.

14 UG1 Activities

Comment Section 5.1.5.3
states that "When undertaking
surface construction, such as
excavation of a new Baker
Creek channel (Section 5.5),
the borehole database will be
used to check for boreholes
that connect the surface to the
underground and an attempt to
locate and plug them will be
made. Because the boreholes
are small diameter (likely hole
diameter of 60 mm) their collar
locations are often difficult to
locate, especially if drilled in
overburden materials or even

June 25: It is possible that an unplugged borehole
will be encountered during realignment of Baker
Creek. However, the risk associated with them is
very low. A review of historical borehole logs was
completed in 2018. This was completed to
document the locations of known boreholes within
the proposed Baker Creek floodplain to allow
them to be managed during design and
construction of the Baker Creek diversion.
Mitigation under consideration is the placement of
cementitious grout for a length of up to 30 m in the
borehole. For boreholes that are unable to be
located during construction, an impermeable liner
may be placed at the bottom of the channel
excavation to provide seepage mitigation.
Therefore, while it is possible that these boreholes

in rock where local surface
will be encountered, their potential impacts can be
weathering and sloughing into mitigated appropriately, and the risk associated
the holes makes them difficult with them is low.
to see."
Recommendation What are
the risks of encountering an
unplugged borehole during
realignment of Baker Creek?
15 All Criteria referring to Comment Board staff note the
"Design Engineering
additional information
Drawings"
provided in the CRP with
regard to these criteria: "The
following closure criterion is
used to provide a narrative
standard to measure that
approved designs have been
carried out in accordance with
their intent: 'Design
engineering drawings are
signed and sealed by a
Qualified Professional and the
specifications outlined therein
are met, such that the design
intent is met'."
Recommendation Criteria
should reflect the approval
process for the Design and
Construction Plans associated
with the reference to the
Design engineering drawings.
These will be provided for
public review and comment
prior to approval and will

June 25: The GMRP appreciates the clarifications
on the process. The criteria can be updated as
follows 'Design and Construction Plans are signed
and sealed by a Qualified Professional and the
specifications outlined therein are met, such that
the design intent is met, and the approvals process
has been followed' and a footnote referring the
reader to Section 5.0 for details of the approvals
process. The following text could be added to
Section 5.0: The approval process for the Design
and Construction Plans for the components of the
GMRP will be: (a) Design and Construction Plans
will be provided for public review and comment
prior to approval. These will demonstrate how
component specifications meet the design intent
and details on monitoring. Once the Design and
Construction Plans are approved construction can
proceed; (b) Following construction of the
component, the GMRP Team will be required to
provide a Construction Completion Report which
will outline, in addition to final as-built details,
follow-up monitoring requirements to verify
success of design intent; and (c) Performance
Assessment Reports will be submitted to the board
at the end of the initial monitoring period to

result in updates to the criteria.
Updates could include specific
information on how
component specifications
demonstrate the design intent.
The Design and Construction
Plans are just one aspect of
approvals for meeting criteria
for engineered designed
components of this Project.
Following approval of the
Design and Construction Plan
and actual construction of the
component in question, the
Giant Mine Project Team will
be required, according to the
draft Licence, to provide a
Construction Completion
Report which will outline, in
addition to final as-built
details, follow-up monitoring
requirements to ensure success
of design intent. Once the
success of the design can be
demonstrated, a Performance
Assessment Report that
demonstrate successful
establishment of design
specifications laid out in the
Design and Construction Plan
will be provided again for
public review prior to final and
complete closure. This will be

compare conditions for the component to the
objectives and criteria. Depending on the observed
performance, multiple performance assessment
reports may be needed over time. Once the details
are known, components of final inspections should
be identified as part of the criteria a qualified
professional will assess to make the final
determination on the objective.

done for every Giant Mine
Project component. Once the
details are known, components
of final inspections should be
identified as part of the criteria
a qualified professional will
assess to make the final
determination on the objective.
16 UG2 Activities

Comment The potential
benefits of raising mine water
elevation could apply directly
to this objectives. Potential
activities and criteria are
similarily identified under
some objectives but seem to be
missing, generally, in support
of others.
Recommendation Could the
potential benefits associated
with raising the mine water
elevation, including associated
criteria, be presented in
support of UG2 pending the
results of the mine water level
RRP?

June 25: The minewater level RRP (Appendix
5.1B of the CRP) will inform possible future
activities that could be added to the closure
objectives, activities tables through future
submissions to the Board.

17 UG2 Criteria and
Monitoring

Comment The criteria
provided for UG2 are activities
carried out to meet the
Objective. Active Remediation
Monitoring includes As-built
drawings and inspections.
Adaptive Management and

June 25: Physical stability: the criteria with
respect to UG2 that confirms physical stability is
the minepool elevation at the 750 L or -77 m amsl
+- seasonal fluctuation. The position of the mine
water level in the mine will be monitored
constantly by sensors. The mine pumps switch on /
off based on the elevation of water in the mine.

Post-Closure Monitoring
includes monitoring to veryify
stabilizing backfill stays in
place from surface via
boreholes.
Recommendation What
components are being
monitored to ensure everything
is physically stable? What
determines success? What
components are being
monitored to ensure everything
is chemically stable? What
determines success? How do
you monitor the groundwater
sink? What seasonal
fluctuations are acceptable?
What indicators would be
present to show whether or
notWhat is being engineered?
What components are being
inspected? There should be
criteria associated with the
backfill monitoring that apply
to the objective. Is there a plan
that provides this information?
minewater drawdown is
causing destabilization?

Maintaining a minepool elevation within the
specified range provides physical stability. Other
monitoring to confirm physical stability is
identified in UG3: Operational Monitoring Plan:
monitoring to verify stabilizing backfill stays in
place and surface subsidence. Backfill monitoring
will include a combination of visual monitoring
for a period immediately after stabilization and
instrumentation monitoring during longer term
(examples: extensometers, inclinometers, borehole
camera surveys, cavity monitoring system surveys,
LiDAR etc.). Minewater drawdown at too fast a
rate can destabilise the backfill, resulting in
backfill movement. A protective drawdown rate is
under development (UG2-2). Standard Operational
Monitoring Plans will be developed that outline,
on a stope by stope, or area by area basis, the
movement criteria thresholds and the appropriate
response if those thresholds are exceeded. The
GMRP will confirm that the minepool continues to
act as a groundwater sink by monitoring the
minepool elevation. (Please see City of
Yellowknife: Kerry Penney #13) Chemical
stability: Water quality in the underground will be
monitored, as data that is relevant to the operation
of the WTP. The applicable water quality
(chemical) criteria is the WTP discharge as
measured by the EQC. The relevant, measurable
parameter for protection of the relative chemical
stability of water in the underground mine pool are
the criteria related to the mine water level.
Reclamation research is planned to evaluate if the
mine water level can be raised beyond currently

planning limits without unacceptable negative
impacts on minewater pool water quality.
18 UG3 Activities

Comment Optimization of
distribution of process
residuals.
Recommendation Could the
potential to use Chamber
15/drifts adjacent to arsenic
stopes and chambers in void
spaces for disposal of arsenic
wastes be included as an
activity for this objective?

19 UG3 and UG4 Criteria Comment UG3-3 -describes
and Monitoring
the objective in more detail but
does not provide the measure
needed; UG3-4 ia an activities
carried out to meet the
Objective. They do not have
measurable components
explicilty provided that will
demonstrate success of the
objective.
Recommendation What will
show that backfill is stabilized?
Are there instrumentation
readings, measurements of soil
movement or subsidence that
are acceptable, remote sensing
applications? UG3 Monitoring
section refers to "monitoring to
verify stabilizing backfill stays
in place." UG 4 Monitoring

June 25: The objective (UG3) is focused on
structures, controls, and adaptive management
approaches used for the remediation of arsenic
trioxide to meet appropriate design levels required
for long-term care. Using Chamber 15 and/or drifts
would not add to meeting this objective.

June 25: The primary stope stabilization approach
is to backfill voids with cemented paste. In many
cases both stope voids and other adjacent voids are
filled so no future movement could occur, and no
monitoring is required. In other cases, some fill
movement can be tolerated and monitoring that
movement could include a combination of visual
monitoring for a period immediately after
stabilization and instrumentation monitoring
(examples: extensometers, inclinometers, borehole
camera surveys, cavity monitoring system surveys,
LiDAR etc.). Each stope that requires backfilling
is unique and there are specific uncertainties
associated with each stope related to underground
mine geometry and the type and position of
existing backfill present in the stopes (placed
during mining) therefore, monitoring plans for
each stope will up updated once backfilling is
complete. Standard Operational Monitoring Plans
will be developed that outline, on a stope by stope,

section refers to "monitoring of
position of stabilizing backfill
in arsenic and non-arsenic
stope voids from surface via
borehole cameras." What is
being monitoring and what
results demonstrate success are
the criteria that need to be
identified.

or area by area basis, the movement criteria
thresholds and the appropriate response if those
thresholds are exceeded. Backfill monitoring will
include a combination of visual monitoring for a
period immediately after stabilization and
instrumentation monitoring during longer term
(examples: extensometers, inclinometers, borehole
camera surveys, cavity monitoring system surveys,
LiDAR etc.). Details will be provided in the
corresponding Design and Construction Plan.

20 UG4

Comment Reclamation
Research into raising the mine
water level are planned as part
of the GMRP. The CRP states
that the "flooded mine
workings and stope backfill are
typically more stable than dry
ones." CRP Part 2 PDF pg. 48.
Recommendation How might
water level increases
underground help support this
objective? If there are overlaps
with UG2, these can be crossreferenced.

June 25: The minewater level RRP (Appendix
5.1B of the CRP) will inform possible future
activities that could be added to the closure
objectives, activities tables through future
submissions to the Board.

21 UG4 Criteria and
Monitoring

Comment Section 5.1.5.1
explains that "Detailed final
stability and hazard
assessments are required to
determine which of the
remaining underground voids
need to be backfilled, the
extent of the backfilling (e.g.,

June 25: The Underground Design and
Construction Plan is expected be submitted to the
board in 2021. Please also refer to the response to
MVLWB: Shannon Allerston #19.

void fullness), and the required
performance (e.g., strength and
durability) of the backfill
material, to meet the objectives
and criteria. They will not only
determine which voids need to
be stabilized by backfilling,
but the priority sequence in
which they should be filled to
limit risks to the public and to
workers when carrying out
implementation such as pit
filling or other closure
activities."
Recommendation The
outstanding information can
inform more specific criteria
for UG4. It is expected that the
details will be provided
through the process identified
in the draft WL using Design
and Construction Plans
specific to ongoing
underground stabilization
efforts? What is the timing
expected for this work to be
presented?
22 UG4 Monitoring

Comment There is no mention
of any groundwater monitoring
programs in Table 5.0A-2. It is
also referenced in the text of
activities associated with
meeting UG Objectives (but it

June 25: Groundwater monitoring is conducted in
deep multi-level wells (named Westbay wells) and
shallow monitoring wells twice-annually. This
monitoring targets areas surrounding the
underground and the TCAs. This is outlined in the
Standard Operating Procedures for Effluent and

is not in the table).
Recommendation Please
discuss the Giant Mine Project
Team's plans with regard to
groundwater monitoring on the
Project site. If information is
provided in the Water
Management and Monitoring
Plan, please provide references
where appropriate.

Water Sampling (Section 3.3) , the Proposed
Surveillance Network Program , and the Water
Management and Monitoring Plans (Section
8.3)submitted as part of the GMRP Water Licence
Application package.

23 Underground Mine
Comment In the CRP Stability
Workings: Chamber 15 in the Underground is
discussed and it states that "A
fault zone was intersected
during excavation of the
chamber, which raised
concerns that infiltration water
could flow through the
chamber during strong freshet
seasons" (Page 5-21).
Appendix 5-1A (Arsenic
Waste Disposal Scenarios
Memo) states that "Chamber
15 was excavated for arsenic
trioxide dust storage but was
never filled due to inflow of
surface water in the south end
of the chamber" (Page 2). It is
not clear in the CRP or
Appendix 5-1A if additional
mitigiation is required to
address potential water inflow
in the south end of the

June 25: In the DAR, Chamber 15 was deemed
unsuitable to hold dust in the non-frozen state due
to the potential for water flow through it during
high volume freshet conditions. However, under
the closure plan, freezing the chamber will make it
suitable to host the roaster deconstruction waste by
eliminating the water inflow through fractures.
Cavity Monitoring Survey and Unmanned Aerial
Vehicle (UAV or drone) investigations carried out
in Chamber 15 in 2017, and UAV investigations
carried out during the 2018 freshet showed
standing water in the base of the excavation but no
obvious flowing water.

chamber, or if cooling the rock
prior to placement of arsenic in
Chamber 15 will ensure that
any water entering the area
will freeze and this will not be
an issue.
Recommendation Please
clarify if additional
mitigation/studies are required
to address water inflow in the
south end of Chamber 15. It
could be beneficial to update
Section 5.1 of the CRP (e.g.
Options for Disposing of
Arsenic Wastes in a Frozen
Zone) to make this more clear.
24 Underground Mine
Workings: high-test
line

Comment In the CRP it states
that "Many arsenic bulkheads
are observed to leak, with
highly contaminated water
exiting them. A system to
collect and treat as much of
this water as practical is in
place; this is referred to as the
high-test line" (page 5-19). In
the Water Management and
Monitoring Plan it states that
"The fate of the high test line
at permanent closure is to be
determined through future
design work" (page 4-16).
However, later in the plan it
also states that the active

June 25: Currently the existing piping leads high
test water down the C shaft, down the B Ramp and
from 575 level to 750 level near Supercrest Pump
Station. On the 750 level a horizontal pipe collects
all three vertical pipes and transfers the high test
water to the Akaitcho high lift sump, where it
flows toward the Akaitcho submersible pumps and
is conveyed to the NWTP for storage, treatment
and discharge. (Please refer to Section 4.2.2.2 of
the WMMP.) It is estimated that 90% of the high
test water reports to the Akaitcho submersible
pumps with limited mixing with the mine pool
water. This offers the advantage of substantially
preventing the dilution of the high test line waters
into the mine pool and of limiting the arsenic
loading to the mine pool. Maintenance of the high
test line is the only reason access to certain areas

remediation and adaptive
management phase includes
that the "High Test System is
decommissioned and drainage
collected by the system reports
to the mine pool in the vicinity
of the C-Shaft" (page 5-1).
Recommendation Please
comment on the future design
work required to determine the
fate of the high test line at
permanent closure, and
potential impacts and
mitigations if the high test line
is decommissioned. Will the
design work include
verification of the assumption
that the freeze program will
manage all water from the high
test area post-closure? (CRP 5213)

of the mine is maintained. This requires that power
be maintained underground and that personnel be
potentially exposed to high arsenic concentrations
and to physical injury risks in order to: maintain
primary and secondary egress anywhere access is
required; maintain sump pumps at various
locations and levels; and maintain piping at
various locations and levels. Once the system is
decommissioned, access to the North portion of
the underground will no longer be required. The
level of effort required to decommission the
system is low and the process is straightforward:
the vertical pipes can be cut free of the horizontal
pipe; and power to various sump pumps would be
disconnected. Upon decommissioning, high test
water from C shaft area will then flow into the
mine pool at or near C Shaft; high test water from
B Ramp will flow to mine pool at or near B ramp;
and 575 level water will flow to the mine pool in
vicinity of the Akaitcho shaft and Akaitcho
submersible pumps. If the system is
decommissioned before the new WTP is
commissioned, a significant fraction of the high
test water would mix with the mine pool (C-shaft
and B-ramp). Once the new WTP is operational, a
smaller fraction of the high test water would mix
with the mine pool (575 level water flowing to
Akaitcho shaft). A short-term advantage to
maintaining the system in place is that it helps
limit the dilution of the high arsenic concentrations
into the mine pool. This will no longer be the case
once the mine water intakes are installed near Cshaft to feed the new WTP. That being said, the

mine remains a hydraulic "sink" that captures the
high test water regardless of its discharge location
underground. Upon decommissioning of the high
test system, once the mine water intakes are
installed near C-shaft, most of the high test water
will be drawn into the WTP system after some
mixing. A portion of it will still flow toward the
North end of the mine via gravity before being
drawn back toward the C-shaft area after entering
the mine pool. This mixing of the high test waters
into the mine pool in the vicinity of the mine water
intake is anticipated to provide the advantage of
averaging out the contaminant concentration in the
water being delivered to the water treatment plant.
An underlying assumption of the EQC models is
that the high test line would be decommissioned
and that this water would report to the mine pool
until the arsenic stopes are frozen. The
decommissioning of the high test system will
result in water with high concentrations of arsenic
originating from the areas of the arsenic stopes
reporting to the mine pool. The freeze of the
arsenic stopes will stop the flow of high test water.
During active remediation and the adaptive
management phase, as well as post-closure, the
freeze program will monitor the temperature of the
rock and fill surrounding the arsenic chambers and
the water treatment program will monitor the
arsenic concentrations at intake. This will enable
the verification of the assumptions made during
design. The GMRP will work towards assisting the
Board in gathering evidence to support specific
project details that can be finalized during the term

of the water license. The GMRP acknowledges the
request and looks forward to more discussion
during the technical session.
25 UG2-2 Closure
Criteria, Planned
Minewater Level Raise
Reclamation Research
Plan

Comment In Table 5.1-2 for
objective UG2 it states that
"Minewater drawdown will not
be faster than an amount that
could destabilize the mine
(estimated as 0.1 m/day, to be
confirmed)" as a criterion in
development pending
engineering works/ Planned
Minewater Level Raise
Reclamation and Research
Plan. There does not seem to
be an explanation for the
proposed potential criteria in
the CRP or Planned Minewater
Level Raise Reclamation
Research Plan.
Recommendation Please
comment on how the proposed
potential criteria (rate of
drawdown so as to not
destabilize the mine) was
determined. Will the Planned
Minewater Level Raise
Reclamation Research Plan be
updated to include this
information (how criteria is
determined)?

June 25: The initial estimate of the maximum rate
of drawdown is based on precedence at other
mines similar to Giant and on professional
judgment. Work related to mine water
management at Giant mine associated with the
RRP is ongoing to refine this preliminary number
for future sensitivity studies. The Reclamation
Research Plan will document how this criterion
will have been determined.

26 Planned Minewater
Level Raise
Reclamation Research
Plan

Comment In the Planned
Minewater Level Raise RRP it
states that "It is envisioned that
the long-term raise would be
done in stages, demonstrating
physical and chemical stability
after each incremental raise.
This RRP would end at the
preparation of a plan to
implement the long-term raise.
The actual implementation of
the long-term minewater raise,
if deemed appropriate, is
outside of the RRP and would
require separate MVLWB
approvals." Furthermore, in the
RRP it is stated that closure
criteria for UGS-1 could be
refined through the RRP.
GMRP Proposed Type A
Water Licence does not
include any conditions related
to a possible minewater level
raise.
Recommendation Please
discuss the possibility of
including a condition that
requires the appopriate
document (e.g. Minewater
Level Raise Management Plan)
to be submitted to the Board,
for approval, in the instance

June 25: The GMRP proposes to submit an
amended Water Management and Monitoring Plan
in the event that the GMRP opts to proceed with a
long-term mine water raise.

that a minewater level raise is
found to be feasible.
27 UG4 Criteria

Comment Section 5.1.5.2
states that "If underground
backfill work cannot be done
in a manner that satisfactorily
reduces worker or public risks,
fences or local berms will be
used to control access to
limited areas of elevated risk
on the ground surface above
these specific underground
voids."
Recommendation This
exception to UG4 and the
activities associated with it are
not identified in Table 5.0A-2.
If criteria for closure will be
different based on different
locations or conditions, they
should be made explicit.

28 Minewater Level Raise, Comment In the CRP for
EQC model
Options for Minewater Level
Raise it discusses that a raise
cannot be done in the short
term and that "additional
studies are required to
determine details on if, when,
and how the overall minewater
levels can be raised above the
750L during this Water
Licence term. Details on how

June 25: If an exception is required, discussions
with affected parties and the MVLWB will be
initiated. The potential for this and its possible
change to criteria is too uncertain to explicitly
define now.

June 25: The minewater raise has the potential to
change the minepool chemistry primarily through
the potential to flush of fugitive arsenic into the
mine pool and the potential to reduce the inputs
from connate water. The RRP is intended to help
determine the potential for a minewater raise to
influence mine pool water quality. Once the
GMRP can predict more accurately potential
changes in the mine pool chemistry the GMRP
will determine if revising the EQC model is
required. However, it is not expected that the

29 F1 Objective

the mine will respond to a
water level raise are required
to fully understand
implications of a raise above
the 750L on freezing, water
treatment plant operation,
physical stability, void backfill
design, and where stabilising
void fill position monitoring is
required" (Page 5-28). It is
noted that the Model
Assumptions Used in Effluent
Quality Criteria Model
(Version: December, 2018) in
the EQC Report states that "No
model for any type of planed
mine level raise at this time"
for Minewater level
management.
Recommendation Please
comment on any potential
future implications a water
level raise could have on the
EQC model and EQC values,
and plans GMRP may have to
address these potential future
implications/incorporate the
water level raise into the
model.

minewater raise would require amendments to the
EQC. Modelling would be used to demonstrate
that the GMRP would continue to meet its EQC
and WQOs at the edge of the mixing zone.

Comment There are no
objectives associated with the
stability of infrastructure
associated with the freeze

June 25: The GMRP considers SI-2 to adequately
address the infrastructure associated with the
freeze.

ststem (i.e. gravel pads, roads,
etc.) to ensure the structures
and foundations established to
support the freeze system does
not or will not impact the
surrounding environment.
Recommendation Does this
acurately reflect a project goal,
if so, is it captured elsewhere
(SI-2 Objective) or should it be
included under the F
Objectives? If this most
appropriately fits with SI-2,
more specific activities relating
to the freeze system
infrastructure should be
identified.
30 F1 Monitoring

Comment The monitoring
section refers to mitigation
efforts to protect the frozen
shell.
Recommendation Can the
Giant Mine Team confirm that
these mitigation measures will
be provided in the Frozen Shell
Management and Monitoring
Plan for review and approval?
When can that submission be
expected according the the
project schedule?

June 25: Mitigation measures will be provided in
the Frozen Shell Management and Monitoring
Plan. As per Part E, Condition 9 of the Water
License application, an Arsenic Trioxide Frozen
Shell Final Design and Construction Plan will be
submitted a minimum of 90 days prior to the
construction of the Arsenic Trioxide Frozen Shell.

31 F1 Monitoring

Comment Section 5.2.5.2
June 25: The instrumentation devices will be
refers to instrumentation needs measuring temperature in the rock surrounding the
arsenic stopes and chambers
associated with the freeze
system.
Recommendation What will
the system of instrumentation
devices be measuring?

32 F2 Criteria

Comment F2-1 - This criteria
is a statement. How do you
measure the maintenance of
reversibility? Is there more
detail regarding how the frozen
shell provides for reversibility
in the body of the CRP that can
be referenced?
Recommendation Please
explain how the dry method
facilitates future removal or
reference where in the text
information is provided, if
necessary.

June 25: The Dry method facilitates future
removal as it reduces the complexity in terms of
water management. More details can be found in
the Wet vs Dry Trade-off study in Appendix A of
Supporting Document B of CRP Appendix 5.2A Freeze Design Basis Report.

33 F2 Criteria

Comment F2-2 This criteria
refers back to the need to
maintain a minimum 100 kPa
strength for backfill to prevent
liquification. Here, it also need
to be removeable through
excavation. Section 5.1.4 also
refers to this requirment for
backfilling material: Backfill
strength is only required for
reasons of keeping any high

June 25: The backfill strength specified (i.e 100
kPa) is the minimum strength required for stability
during a seismic event. During the recent GMRP
site stabilization program, backfill meeting this
criteria was shown to be easily excavated if the
backfill needs to be removed for reversibility
reasons: The majority of the backfill being placed
is simply being added to fill void space and does
not require strength to stabilize a void. It works
simply by filling void space so that if there is a
rock failure there is no way for the failure to

liquid content backfill material,
such as a cemented paste, from
liquifying during a seismic
event to protect underground
workers, or if the backfill
needs to form a structural
support member which is
minimal.
Recommendation Is there a
maximum strength of backfill
that can support reversibility as
well as a minimum to support
underground stability? How
does this strength requirement
relate to the risk of
unexpectedly high mine water
fluctuations (as identified in
Table 5.1-5)?

propagate if it has little void space to fall into All
new backfill placed to support mine stabilization
and freeze installation could be removed if
necessary but with increasing cost as strength is
increased. Strength related to minewater
fluctuations: 100 kPa backfill is not expected to
liquefy under unexpectedly rapid reduction in
mine water elevation.

34 Freeze System

Comment Figure 5.2-3 does
not seem to include
thermosyphons used to freeze
the B1 Pit.
Recommendation Is the
program for freezing the B1 Pit
demonstrated elsewhere?

June 25: The program to freeze a portion of B1 pit
will be a thermosyphon-based program similar to
the other freeze designs demonstrated in the
GMRP documentation. The details will be
included in the Arsenic Trioxide Frozen Shell
Final Design Report as per Part E Condition 9
Schedule 2, Condition 2 of the Water License
Application.

35 Freeze Program:
Chamber 15, B1 Pit
Freezing

Comment In the CRP it states
that "At the time of
preliminary design, Chamber
15 and B1 Pit were not
included in the initial freeze
program" and Appendix 5.1A

June 25: The GMRP confirms that information on
the freezing of Chamber 15 and portions of B1 pit
will be included in the Arsenic Trioxide Frozen
Shell Final Design and Construction Plan when it
is submitted to the MVLWB prior to the

is referenced. In Appendix
commencement of construction of the Arsenic
5.1A (Arsenic Waste Disposal Trioxide Frozen Shell.
Scenarios Memo) it states that,
for B1 pit "Only the storage
capacity and freezing
feasibility of B1 pit have been
studied at this point" and for
Chamber 15 "Advance design
work suggests that Chamber 15
could be frozen with the
addition of approximately 3040 thermosyphons from what
will be installed for the other
two chambers".
Recommendation It is
requested that GMRP
comment on if future updated
information with regards to
freezing Chamber 15 and B1
pit will be included in the
Arsenic Trioxide Frozen Shell
Management and Monitoring
Plan and/or the Arsenic
Trioxide Frozen Shell Final
Design and Construction Plan,
and if it will be included when
the plan and/or final design
construction plan is submitted
to the MVLWB (90 days prior
to the commencement of
Construction of the Arsenic
Trioxide Frozen Shell, as per
the proposed water licence).

36 Freeze Program: plan
to address uncertainty
about climate change

Comment In Table 5.2-3
climate change is listed as an
uncertainty, as the degree to
which climate change may
impact the freeze program is
uncertain. The "Plan to
Address Uncertainty" column
describes how climate
warming has been accounted
for in the design.
Recommendation Please
comment on other plans to
address uncertainty in the
instance that climate change
results in ambient temperatures
higher than what the thermal
modelling predictions included
(i.e. 6.1 C increase to the mean
annual temperature over the
next 100 years). Would
monitoring and contingency
measures, such as the ability to
convert the thermosyphons
into a hybrid freeze pipe (CRP
5-48) be considered another
plan to address this
uncertainty? Will the hybrid
freeze pipe option be included
as a contingency option in the
Arsenic Trioxide Frozen Shell
Management and Monitoring
Plan?

June 25: Yes, conversion from passive to hybrid
thermosyphons would be considered to address
climate change uncertainty. Contingencies to
address climate change uncertainties will be
included in the Arsenic Trioxide Frozen Shell
Management and Monitoring Plan

37 P1 Criteria

Comment P1-1 - Baker Creek
PMF; P1-2 - Low-flux features
Recommendation Does the
elevation change at different
locations across the creek?
What are the elevations at each
location requiring the
construction of
berms/diversions? What
constitutes low-flux features?
How is their success in
limiting water entering the
underground measured?

June 25: P1-1: PMF elevations will vary
depending on the location relative to distance
along Baker Creek (e.g., water surface elevation at
upstream reach of the creek will be greater than
water surface elevation at downstream reach of the
creek). Berm/diversion design elevations will be
based on local water surface elevations estimated
by the Baker Creek hydraulic model. Future (postclosure) Baker Creek PMF water surface
elevations were estimated in the Baker Creek
Flood Hazard Assessment (CRP Appendix 5.5C)
and are shown in CRP Figure 5.3-7, relative to
existing pit spill elevations. A low flux feature is
one that limits the flux to the area of interest (in
this case the UG) to less than would occur without
its presence. A typical low flux feature would be
an earthen berm with a low permeability core or an
entire structure built of low permeability material.
The specific design appropriate to the site has not
been determined. The feature is a protective
measure for an extreme, low probability event. In
theory, its success would be measured by
performance in preventing significant flooding of
the pits (as measured by changes in UG water
levels) following such an event. In practice,
success will be measured by construction
conforming to design, and by periodic inspection
demonstrating that it has not degraded and is still
capable of meeting design intent should such a low
frequency event occur. During any high-water
level events (e.g. a flood less than the PMF) the
mine water elevation that results will be compared

to predictions based on designs to ensure the
berms are suitable for a PMF.
38 Pit Flooding Risk

Comment Section 5.3.4 states
that the B1 pit has the lowest
pit rim elevation. The B1 Pit is
planned to be within the frozen
zone.
Recommendation What are
the risks of the B1 Pit flooding
after the freeze program is
implemented?

June 25: Water diversion berms will be
constructed between Baker Creek and the pit rim
including B1 pit to protect the underground from
flooding in the event that the area experiences a
Probable Maximum Flood (PMF), which includes
the B1 pit. Therefore, any water from a PMF event
would not be near the frozen zone. The risk is
considered low.

39 P3 Activities and RRP Comment The Project
schedule anticipates the
implementation of pit filling
occurring between 2022 and
2025. Table 5.3-6 identifies an
uncertainty regarding the
impacts of contaminated fill in
the pits on minewater, and a
plan to address it through the
mine water raise RRP under
Task 2 (2017-2019).
Recommendation What does
results on Task 2 suggest so far
with regard to the potential
impact of contaminated soils
on mine water? How are these
impacts being evaluated? Will
future criteria development
identify soil/contaminated
material standards that will be
acceptable for pit fill?

June 25: The GMRP does not expect placement of
contaminated granular fill in the pits to impact
surrounding groundwater quality. Pit closure
design work is ongoing, but the aim is to fill the
pits with the coarse contaminated granular fill
which is more permeable then pit wall material.
The pit closure design also incorporates drains in
the base of the pit. These two design components
will mitigate impacts to shallow groundwater in
the vicinity of the pits or to Baker Creek by
preventing water movement laterally out of the
pits. This design approach will be effective
regardless of the selection of cap or cover. If the
final design incorporates a cover that sheds water,
that water will be conveyed to Baker Creek once it
is confirmed to meet runoff criteria. Therefore, the
GMRP does not consider groundwater monitoring
around the pits necessary. Currently, the GMRP
does not expect infiltration through the pits to
influence minepool chemistry predictions such that
the WTP design or proposed EQC will need to be

revisited. This is based on preliminary review of
short-term geochemistry results to EQC infiltration
chemistry assumptions and the ratio of volume of
infiltration from pits A1 and B1 to the minepool. A
series of analyses are underway to confirm this
assumption: geochemical testing of contaminated
granular fill for metals leaching and potential acid
generation (preliminary results under review, final
results to be provided to MVLWB prior to
September technical sessions); longer-term kinetic
testing (late 2019); and comparison of
geochemistry results to EQC model inputs. Should
these studies indicate that long-term leachate
chemistry differs substantially from what was
assumed in the EQC assessment, additional
modelling will be undertaken. Results of that
modelling would then be used to determine if pit
covers and caps require re-evaluation. It is not
proposed to develop pit fill criteria.
40 P3 Criteria

Comment There are no criteria June 25: Please refer to MVLWB: Shannon
related to the constituents of
Allerston #39
pit-fill material or groundwater
quality in the immediate
vicinity of the backfilled pits.
Specific surface water runoff
quality has not yet been
identified.
Recommendation What is
deemed appropriate quarry
material, what does that rock
look like chemically? What is
the goal groundwater quality in
the vicinity of the pits? Should

quality be static or improving
in certain paramaters? Surface
runoff quality details should be
provided, once identified and
approved.
41 P3 Monitoring

Comment Section 5.3.4.2
June 25: Please refer to the response to MVLWB:
states that "the options
Shannon Allerston #39.
assessment concluded that
using contaminated granular
fill or tailings as majority or
partial pit fills scored almost as
high as coarse mine rock
borrow for some pits,
particularly A1 and B1, and
did not introduce any obvious
environmental risks."
Recommendation If unfrozen
portions of the A1 and B2 pits
are used to dispose of
contaminated materials, what
is the impact, if any, on local
shallow groundwater
conditions? Why is local
shallow groundwater
conditions around backfilled
pits not considered in
monitoring plans?

42 Physical Stability
Comment Section 5.3.5.1
Principal regarding Pits claims that "B1 and B2 pits
require little, if any,
underground stabilization work
if access to the ground surface

June 25: To clarify the statement mentioned in
Section 5.3.5.1, the underground stabilization
design aims to reduce the risk of underground
openings propagating to surface or causing surface
subsidence. Through various geotechnical

43 CS1 Activities

in the area is limited to
occasional uninvited access by
the public. For other pits, riskbased trade-offs are needed to
determine whether
underground stabilization
efforts are needed to reduce the
potential for sinkhole
development and achieve
public/worker safety.
Recommendation How does
this statement meet the Closure
Principle of site physical
stability? What environmental
risks could be associated with
sinkhole development?

assessments, underground openings identified as
having moderate to high potential to propagate to
surface or cause surface subsidence will be
backfilled, regardless of fence location. Openings
that have a potential to cause surface subsidence
will be backfilled to limit damage to critical
project infrastructure such as freeze
thermospyhons, and building foundations.
Backfilling will also be carried out where
underground failure could impact Baker Creek or
surface water bodies The GMRP proposes a riskbased approach to evaluate what other areas in the
underground require stabilization and to what
extent. The risk-based approach includes analysis
of underground void geometry and current void
fullness as well as risk of public exposure and
impacts to health and safety. The risks associated
with sinkhole development on site are primarily
public safety. Environmental risks (such as having
an increase in water inflow into the underground)
are managed through stabilizing the underground
and building berms between Baker Creek and pits,
as required. Through the stabilization of the
underground workings, as described above, the site
is expected to remain physically stable for the
closure period, as defined in the CRP, section 1.2:
Goal of the Closure and Reclamation Plan.

Comment There is no mention
of the plan to construct a fence
around the
bedrock/forest/wetland terrain
with arsenic concentrations in
soil greater than 3,000 mg/kg.

June 25: The closure activity that is noted in the
closure table is 'Construct fence in the core area of
site, surrounding area of primary roaster stack
deposition'. The term "Core Industrial Area"
should have been used instead of "Core Area." As
per Section 5.4.6.2, a physical barrier (i.e., fence)

44 CRP Section 5.4
Contaminated Soils and
Sediments: Mill/roaster
area, Core Industrial
Area

If the last activity identified is
meant to cover this activity, the
use of the term 'core area' is
deceptive. Similarly, the four
'pocket' areas containing
deeply buried arsenic
contaminated soils and the six
'areas of limited extent' are not
identified clearly alongside the
Mill Pond, Area 4, and Calcine
Pond in the activity referring to
the construction of soil covers.
Developed Areas are well
defined in the CRP but the list
of activities for CS1 refers to
the core area of the site.
Recommendation Please
clarify activities associated
with this objective. What is the
surface area being fenced?
Will all contaminated materials
that remain at a depth
significantly greater than 2.0 m
will be covered?

will be installed around the Core Industrial Area.
The area inside the fence will be approximately
218 ha, of which 160 ha consists of
bedrock/forest/wetland terrain and the remaining
are disturbed areas. As per Section 5.4.6.1,
contaminated materials that remain at a depth
significantly greater than 2 m (e.g., Mill Pond,
former Calcine Pond, Area 4, and four smaller
areas of deep contamination) will be covered (refer
to Figure 5.4-5).

Comment On page 5-85 of the
CRP the Developed Areas are
described, including the
Mill/roaster area. Figure 5.4-1
is a map that shows the
Developed Areas across the
site. The
Bedrock/Forest/Wetland
Terrain, described on page 5-

June 25: Yes, there is overlap between the
Mill/roaster area and the Core Industrial Area. The
Mill/roaster area consists of the Developed Areas
located around the former Mill/roaster complex.
This area will be remediated to industrial soil
quality standards and/or capped with an
engineered cover. This remediated/capped area
will also be located within the fenced area as part
of the Core Industrial Area post-closure (please

89, includes the Core Industrial refer to CRP Figure 5.4-5: Post Closure Site
Area that is defined as "the
Conditions).
lands surrounding the
mill/roaster area which have
been affected by the aerial
dispersion of arsenic-rich
roaster stack emissions. Open
pits, waterbodies and the
Developed Areas located
within the limits of the Core
Industrial Area are not
considered part of it". The
"heat map" of arsenic
concentrations shown in Figure
5.4-2 outlines the Core
Industrial Area within the
Bedrock/Forest/Wetland area.
It is noted that some parts of
the Core Industrial Area in
Figure 5.4-2 that are coloured
to represent soil arsenic
concentration in the
bedrock/forest/wetland are also
areas within the Mill/Roaster
Area in Figure 5.4-1 (e.g.
within the Mill Pond). Figure
5.4-5 shows that
theMill/Roaster Area will be
remediated to industrial
standards or capped with an
engineered cover, and will also
be within the fenced in area.
Recommendation Please

clarify that some overlap exists
between the Mill/roaster area
and the Core Industrial Areas,
as per Figure 5.4-1 and Figure
5.4-2, and that the closure
option for areas of overlap will
include excavation to meet the
industrial soil quality standards
and/or capping with
engineered covers.
45 CS1 Activities

Comment Information on the
volumes and disposal locations
of contaminated soils and other
materials is provided in several
places throughout the CRP.
Approximately 52,000 m3 of
highly contaminated granular
fill from the roaster area will
be excavated and placed in a
frozen zone... An estimated 2.1
million m3 of arsenic-impacted
materials will require disposal
from the Site... An estimated
total of 1.3 million m3 will be
relocated to within the TCAs.
The remaining 0.8 million m3
will be disposed of within A1
and B1 pits. If additional
arsenic-impacted materials are
discovered, they could also be
disposed of in B2 Pit...
Contaminated granular fill will
be excavated and disposed of

June 25: Please refer to the CRP Table 5.4-1:
Summary of Contaminated Material Types,
Volumes and Disposal Locations. The volumes
presented in this table only include contaminated
soils (i.e., granular fill, fine-grained soil, and PHCcontaminated soil), contaminated sediment, and
tailings and calcine deposited outside of the
existing TCAs (excluding the foreshore tailings).
The total volume shown in Table 5.4-1 (1,299,500
m3) was rounded elsewhere in the document to 1.3
million m3. This volume does not include
equipment, debris, or containerized waste from the
Mill and Roaster demolition. A summary of the
volume and disposal locations of equipment,
debris, and containerized waste is provided in the
CRP Table 5.9-2: Proposed Method of Waste
Disposal.

in A1 Pit, B1 Pit, and/or the
TCAs (an estimated 922,000
m3 of material)...
Contaminated fine-grained soil
and PHC-contaminated soil
will be excavated and disposed
of in the TCAs (an estimated
164,000 m3 of material)...
Tailings located in historical
Jo-Jo Lake will be excavated
and disposed of in the TCAs
(an estimated 32,000 m3 of
material)... Contaminated
sediment located in Baker
Creek Reaches 0 through 6
will be excavated and disposed
of in the TCAs (an estimated
119,500 m3 of material)...
Contaminated sediment located
along the shoreline of
Yellowknife Bay, adjacent to
the Townsite/Marina and
Shoreline Lands, (i.e.,
nearshore sediment) will be
partially excavated and an
engineered cover constructed
(an estimated partial
excavation of 10,000 m3)...
Total volumes identified in
Table 5.4-1 are 1,299,500 m3
(less than that identified above)
but include sources being
managed outside the TCAs.

Recommendation What is
included in the calculation of
arsenic-impacted materials?
Does this include soil,
equipment, debris, etc.? Does
it include the containerized
waste from the Mill and
Roaster demolition? Can the
Giant Mine Team please
clarify all categories, estimated
volumes, and disposal
locations for all contaminated
soils and other materials.
Something like figure 3.4-2 or
Table 5.4-1 with additional
information on volumes and
specific sources.
46 CS1 Criteria

Comment There should be
criteria associated with all
activities planned for the
management of contaminated
materials. This is a site-wide
activitiy with many different
approaches to addressing the
objective. Similarities can be
drawn, but activities or
locations with unique features
designed to meet the objective
should be addressed
individually within the criteria.
Where applicable, criteria from
other component-specific
objectives can be referenced

June 25: Please refer to the response to MVLWB:
Shannon Allerston #4. The GMRP has elected not
to include numbers within criteria sets such as
runoff criteria or the EQC. The management of
contaminated materials and definition of
successful outcomes has many cross-linkages with
other aspects of the project. The 9 questions raised
in the recommendation are addressed below and
have been reproduced for clarity in the responses.
(1) What measures can be analyzed to determine
the success of the fence to reduce risk? As the
objective of the fence is to control access, the
desired level of risk reduction will occur if the
fence is in place. (2) What are the constituents of
the clean backfill material? Material that does not
exceed industrial soil quality criteria, (except for

(i.e. criteria associated with pit
covers). The critera should also
be measurable. What are the
specific features or activities
designed to accomplish?
Recommendation Surface
runoff quality criteria should
be identified once approved;
What measures can be
analyzed to determine the
success of the fence to reduce
risk? What are the constituents
of the clean backfill material?
What are the sediment quality
criteria? What confirmatory
sampling results confirm the
removal of all contamined
sediments? How might the
wetlands contribute to this
objective? How are risks to
aquatic and terrestrial
organisms being monitored?
What is the goal groundwater
quality? How is the transport
of contaminates from behind
the fence to beyond the fence
measured or monitored? What
criteria demonstrate the
success of the rock covers?

47 CS1 Closure
Activity/Criteria:

the Townsite and Shoreline Lands, where the
material will meet the residential soil quality
criteria).(3) What are the sediment quality criteria?
Sediment quality criteria have not been
established. The plan is to remove all visible
sediment from Baker Pond/Creek down to native
soil or bedrock (whichever is encountered first).
Construction and monitoring plans will document
details on additional sampling to confirm new fill
in Baker Creek is clean. (4) What confirmatory
sampling results confirm the removal of all
contaminated sediments? in Developed Areas,
confirmatory soil samples obtained from the limits
of excavations to verify GNWT ENR guidelines
for industrial land use are met. (5) How might the
wetlands contribute to this objective? Wetlands
could be expected to improve water quality,
provide treatment capacity, and trap impacted
sediments. Wetlands are being studied, but do not
form part of the CRP at this time. (6) How are
risks to aquatic and terrestrial organisms being
monitored? Fisheries Act Authorization
compensation monitoring will include monitoring
the recovery of Baker Creek aquatic organisms
and the SNP program will document future water
quality in the creek. (7) What is the goal
groundwater quality? A target groundwater quality
has not been established. Locally, the mine is a
groundwater sink, and impacted groundwater will
flow to the pumping point for subsequent
treatment.

Comment It is noted that the June 25: Yes, if the results of the RRP outline a
closure activities listed include preferred closure activity, it can be added to the

Downgradient of Dam
3

"excavate and place tailingsimpacts fine-grained soil
downgradient of Dam 3 within
the TCAs" but there is no
indication for the CS1 Closure
Activity that the results of the
RRP will be used to determine
the appropriate closure activity
for the larger area affected by
the historical pond water
releases. For the Closure
Criteria it states that "the
criterion for the Tailingsimpacted area downgradient of
Dam 3 is TBD by the RRP",
however there is no mention
for a criterion to be developed
for the larger area affected by
the historical pond water
releases. It is noted that the
Contamination Downgradient
of Dam 3 RRP suggests that
the criteria for the Tailings
Impacted Areas and the
Tailings Pond Water Impacted
Areas could be the same:
"however, the criterion will be
finalized once the RRP is
concluded and the work related
to the Tailings Pond Water
Impacted Areas is complete
and can be integrated with the
Tailings Solids Impacted

closure activity list in the closure objectives table.
It is anticipated the activities and methods are not
dissimilar from those already listed in the table. If
desired this table could be updated in the final
version of the CRP submitted to satisfy the water
license. As the criterion for the downgradient area
of Dam 3 affected by the historical pond water
releases is in development the GMRP cannot
currently state if it will be the same as the criteria
used for the tailings impacted area.

Areas" (page 2).
Recommendation Please
clarifty that, based on the
results of the RRP, the chosen
closure activity for the area
downgradient of Dam 3
affected by the historical pond
water releases will be included
as a closure activity for CS1.
Please discuss if GMRP thinks
it would be appropriate to
update Table 5.4-4 at this time
to include a reference that
states the RRP will inform a
future closure activity for the
area affected by the historical
pond releases. Finally, please
comment on developing a
criteria for the downgradient
area of Dam 3 affected by the
historical pond water releases;
will the criteria be the same as
the criteria used for tailingsimpacted area?
48 CS1 Closure
Activity/Criteria:
excavate Baker Pond
contaminated sediment
and Jo-Jo Lake tailings
and dispose of in the
TCAs, semi-passive
water treatment
systems

Comment In 5.4.6.3 Baker
Creek the RRP for Passive and
Semi-Passive Treatment
Systems is discussed, and
potential application of
constructed wetland treatment
for Baker Pond and historical
Jo-Jo Lake as a possible
closure option to reduce

June 25: Yes, if the wetland RRPs show the
wetlands to be appropriate and effective in
reducing contaminant load, the activity could be
added to CS1 and a related criterion to
stability/function of the wetland would be
appropriate. It is assumed that should constructed
wetlands be installed, water quality from this area
would be included in a future version of the Water
Management Plan/SNP and operational monitoring

arsenic loading to the aquatic components. Should significant complexity be
environment is discussed. This involved in the monitoring/maintenance of the
possible closure activity is not wetlands, then a separate plan may be necessary.
listed as a potential activity for
CS1. It is noted that the
development of passive and
semi-passive treatment
technology is stated as a
possible Closure Criteria for
SW2 (Appendix 5.0A Closure
Objectives).
Recommendation If semipassive or passive water
treatment systems are used for
Baker Pond and Jo-Jo Lake,
does GMRP believe it would
be appropriate to include this
as a closure activity for CS1,
with an associated criteria and
monitoring/maintenance and
inspection to ensure that the
passive or semi-passive
treatment systems will be
evaluated/monitored
accordingly? What
Management and Monitoring
Plan will address the operation
and maintenance of the
constructed wetlands?
49 Appendix 5.4A,
Remedial Strategy for
Contaminated Soil and
Sediment

Comment Section 8.3.2 notes
that a physical barrier will be
constructed to restrict access to
contaminated soil within the

June 25: Designing for permanence is not part of
the stated goals for the CRP (Section 1.2 of the
CRP), nor is it directly listed as one of the six
closure principles. The GMRP is not suggesting

50 Appendix 5.4A,
Remedial Strategy for
Contaminated Soil and
Sediment

bed/rock/forest/wetland terrain
with total arsenic concentration
greater than 3,000 mg/kg, with
fence design pending. In
Section 8.2.4, the report states
that the HHERA confirmed
that the risks to human and
ecological health from the
selected closure alternative
(i.e., installation of a fence to
restrict access to contaminated
soil within the
bedrock/forest/wetland terrain
with total arsenic
concentrations greater than
3,000 mg/kg) for contaminated
soils are low to very low.
Some risks to small mammals
were identified and will be
monitored post-closure.
Recommendation Can the
GMRP explain how a physical
barrier that will have to be
frequently maintained be a
preferable long-term solution
for areas of highlycontaminated soil?

that permanence is undesirable, and in some
instances, this has been factored into the decision
making where appropriate, in line with Principle 4,
minimizing long term active care requirements.
With regards to the fence, additions were made to
the CRP in Section 5.4.6.2 to clarify the multiple
accounts analysis done to result in the decision to
have a fence in the Core Industrial Area.

Comment It is noted that a
physical barrier cannot prevent
potential impacts to water
quality of precipation and/or
surface runoff that from these
areas of contaminated material

June 25: Yes, surface runoff in various subwatersheds, including both remediated and
unremediated soil areas were included in the
Surface Water Quality Model and Yellowknife
Bay Model (Section D1-2.5.2 of the EQC Report).
Surface runoff water quality was assigned using

51 Appendix 5.4A,
Remedial Strategy for
Contaminated Soil and
Sediment

in the Core Industrial Area.
Recommendation Has the
potential run-off from
unremediated soil areas been
fed into the water quality
models for YK Bay?

data from recent sampling programs conducted
between 2014 and 2018. The site model assumed a
50% reduction in concentration from present-day
runoff water quality in contaminated areas where
remediation is planned. For areas where no
remediation is planned, concentrations were
assumed to be equal to present-day surface runoff
quality.

Comment In Table 16, under
"Physical Barriers" it is noted
that revegetation using native
plants will promote "selfhealing" by initiating and
enhacing natural processes
such as biological degradation
and soil development.
Recommendation For areas
where the physical barrier
approach has been proposed
for areas of contaminated
soil/sediment (specifically the
Core Industrial Area), does the
GMRP anticipate changes
(mobilization, degradation,
changes to speciation) of the
contaminants in the short or
long term?

June 25: As the release of arsenic-rich roaster
stack dust occurred during the initial two years of
the mine's operation (1949-1950) it is anticipated
that no further mobilization of contamination
within the bedrock/forest/wetland terrain will
occur. Bedrock crevices have trapped arsenic-rich
dust from historical roaster stack emissions via
"washing down" from the bedrock surface. This
process has resulted in the accumulation of
arsenic-containing particles over time in bedrock
outcrop soils. The 60+ years of washing and
trapping has resulted in a stable environment with
no further mobilization anticipated. Degradation of
arsenic-rich roaster stack dust in
bedrock/forest/wetland terrain soils has been
reported however, degradation has been slowed by
two key factors unique to Giant Mine: (i) the
influence of antimony, which has lowered the
solubility; and (ii) the cold, dry climate of the
Yellowknife region, which affects dissolution. As
a result, it is anticipated that degradation of the
arsenic-rich roaster stack dust will continue over
the long term. As discussed in the CRP Section
5.3.3 of Appendix 5.4A, arsenic speciation results
indicate that the former Roaster Complex is the

primary source of anthropogenic arsenic in
shallow soil at the Site, with arsenic trioxide
present as either the most or second-most abundant
form of arsenic in over 85% of the historical soil
samples assessed using arsenic speciation
techniques. Given the persistence of arsenic
trioxide grains in shallow soil at the site, it is not
anticipated that changes to the speciation of
arsenic will occur in soil.
52 Appendix 5.4A,
Remedial Strategy for
Contaminated Soil and
Sediment

Comment In Section 10.2,
Rationale for Open Pit
Disposal, it states that: "It was
determined [during the surface
design engagement] that the
disposal of contaminated soil
and sediment within open pits
should be considered with the
following conditions:
Additional investigation is
required to assess long-term
implications to groundwater
quality with respect to disposal
of contaminated materials in
the open pits." It is noted that
mitigations related to
groundwater quality with
respect to disposal of
contaminated materials in the
open pit are not discussed in
the GMRP Preliminary
Screening document for
Modification #3 (Place
contaminated soils in A1 Pit

June 25: The GMRP does not expect placement of
contaminated granular fill in the pits to impact
surrounding groundwater quality, nor to impact
water quality in Yellowknife Bay. Pit closure
design work is ongoing, but the aim is to fill the
pits with the coarse contaminated granular fill
which is more permeable then pit wall material.
The pit closure design also incorporates drains in
the base of the pit. These two design components
will mitigate impacts to shallow groundwater in
the vicinity of the pits or to Baker Creek by
preventing water movement laterally out of the
pits. This design approach will be effective
regardless of the selection of cap or cover. If the
final design incorporates a cover that sheds water,
that water will be conveyed to Baker Creek once it
is confirmed to meet runoff criteria. Therefore, the
GMRP does not consider groundwater monitoring
around the pits necessary. Currently, the GMRP
does not expect infiltration through the pits to
influence minepool chemistry predictions such that
the WTP design or proposed EQC will need to be
revisited. This is based on preliminary review of
short-term geochemistry results to EQC infiltration

53 Appendix 5.4A,
Remedial Strategy for
Contaminated Soil and
Sediment

(with possible placement in B2
Pit if needed).
Recommendation Would
these potential long-term
implications to groundwater
have an effect on the quality of
water in YK Bay? Or the
quality of water to be treated
by the WTP? Have YK Bay
water quality models and water
treatment models been run
with consideration of these
potential inputs to groundwater
quality?

chemistry assumptions and the ratio of volume of
infiltration from pits A1 and B1 to the minepool. A
series of analyses are underway to confirm this
assumption: geochemical testing of contaminated
granular fill for metals leaching and potential acid
generation (preliminary results under review, final
results to be provided to MVLWB prior to
September technical sessions); longer-term kinetic
testing (late 2019); comparison of geochemistry
results to EQC model inputs. Should these studies
indicate that long-term leachate chemistry differs
substantially from what was assumed in the EQC
assessment, additional modelling will be
undertaken. Results of that modelling would then
be used to determine if pit covers and caps require
re-evaluation

Comment In Section 8.2.4, it
was noted that some risks to
small mammals were identified
and will be monitored postclosure for the Core Industrial
Area.
Recommendation
Considering that the
excavation and diposal of
contaminated materials will be
completed through the GMRP,
if the wildlife monitoring
proposed in 8.2.4 detects
effects on small mammals after
active remediation is complete,
what feasible mitigations will

June 25: The GMRP conducted a co-located soil,
vegetation, and small mammal (rodent) survey in
2016 that was incorporated into the 2018 HHERA.
This survey collected approximately 50 small
mammal samples consisting of deer mouse
(Peromyscus maniculatus), northern red-backed
vole (Myodes rutilus), and shrews (Sorex sp.).
This data set was sufficient to determine whether
there were elevated levels of arsenic in these small
mammals and determine the possibility of adverse
effects. The measured small mammal data
demonstrated that no matter what the soil
concentrations were that the concentrations in the
small mammals (rodents) ranged from 0.1 to 5
mg/kg wet weight and the lowest concentration
measured was not associated with the lowest
arsenic soil concentration. The fact that rodents

be possible for the Core
Industrial Area?

were easy to collect on the Giant Mine site
demonstrated that rodents were reproducing. The
Core Industrial Area will be risk-managed and
post-remediation monitoring will continue as
required. The GMRP is not proposing action levels
or mitigations related to small mammal effects.

54 Appendix 5.4A,
Remedial Strategy for
Contaminated Soil and
Sediment

Comment Section 8.2.4, it is June 25: The model used conservative
noted that the decision to
assumptions; Please see the response to MVLWB:
proceed with the excavation of Shannon Allerston #55.
this larger area should be
deferred until further
characterization activities were
completed, and that an RRP
should be developed to
determine plans for the pond
water impacted areas.
Recommendation Because
remediation plans are
undetermined, it is unknown if
this material will remain in
place or be excavated for
disposal. How have water
quality models for
precipitation/surface water runoff and/or groundwater models
considered this uncertainty?

55 Appendix 5.4A,
Remedial Strategy for
Contaminated Soil and
Sediment

Comment In Section 11.0, the
Reclamation Research Plan
includes a "soil leachate
analysis", complete an
assessment of groundwater
quality to assess the potential

June 25: Yes, the surface water quality models
include inputs from areas where soil will either be
covered, excavated or left in place and managed.
Sub-watersheds in the surface water quality model
that contain contaminated soils were listed in
Section D1-2.5.2.4 of the EQC Report and include

56 Appendix 5.4A,
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for the transportation of
tailings pond water impacted
shallow groundwater to
Yellowknife Bay", "assess the
potential impact of wetland
sediment and surface water
quality throughout the pond
impacted areas".
Recommendation How have
water quality models for the
WTP and Yellowknife Bay
considered the uncertaintly in
surface and groundwater
quality impacts of potential
areas of contaminated
materials left in-situ (i.e. in the
Core Industrial Areas and
potential areas south of Dam 3)
and the disposal of excavated
material?

both the Core Industrial Area and areas south of
Dam 3. To account for uncertainties around
remediation of contaminated soils, a conservative
assumption was made that the remediation of
contaminated soils is only 50% effective (i.e.,
runoff water quality in the sub-watersheds
containing contaminated soils only improves by
50% post-remediation) starting on 1 January 2025
(i.e., there is no improvement of runoff water
quality during the proposed active remediation
period).

Comment None
Recommendation Will the
RRP consider model
assumptions that have been
provided in this application
and process as evidence in the
water licence issuance process
for the establishment of licence
conditions such as effluent
quality criteria and associated
water quality objectives? How
will changes in the project be

June 25: Yes, the RRP will consider the
assumptions used in the EQC modelling and CRP.
As the Project advances, the water quality model
assumptions will be re-visited at key milestones
(Please refer to MVLWB Shannon Allerston #6 in
ORS 6).

evaluated and updates
incorporated
57 BC1 Criteria and
Monitoring

Comment BC1-2 Geomorphic low flow channel
designed to convey frequent
flood events
Recommendation How can
the Giant Mine Team
demonstrate the success of this
design? Is it the sucessful
results of the Inspections that
are the measurable criteria?

June 25: The design channel geometry will be
designed to mimic undisturbed reaches of Baker
Creek and is consistent with the Reach 4
remediation design that was constructed in 2006.
Measurable criteria of success are the confirmation
of a consistent low-flow channel geometry, similar
to as-built conditions, and absence of significant
bank erosion or bed subsidence. This can be
confirmed by routine visual inspections.
Progressive erosion or channel geometry changes
that increase the potential for seepage to the
underground mine would require attention.

58 BC1 Criteria and
Monitoring

Comment Criteria in
development, slopes of berms
and diversions will be designed
with a minimum static
geotechnical factor of safety of
1.3
Recommendation Can the
factor of safety be better
described somewhere in the
CRP and referenced here for
reviewers? How is this
confirmed?

June 25: This is a standard expression of factor of
safety. Geotechnical factors of safety are a
standard element of modern soil mechanics
practice. Factors of safety are typically defined as
the ratio of available shear resistance compared to
the activating forces along the same plane. They
are calculated based on the measured or estimated
strength properties of the geotechnical materials
used in construction of the berms and diversions,
and the design geometry. Confirming factors of
safety requires confirmation that the "as-built"
conditions of the geotechnical structure conform to
the conditions that were used in the analysis. For
this reason, inspections by a qualified geotechnical
engineer are required to confirm that the
construction materials used have characteristics
that meet minimum design requirements, and that
the final geometry of the structure either conforms

to that used in the design, or that any variations
will not result in a reduction of the estimated
factor of safety. Further detail on factors of safety
in geotechnical engineering practice can be found
in texts such as Craig's Soil Mechanics (Knappet
and Craig, 8th Edition, 2012).
59 BC2 Criteria and
Monitoring

Comment BC2-2 and 3 These criterion provide no
additional measurable
information than the objective
and the activities described.
Recommendation What will
show that the final desing of
Baker Creek successfully meet
these objectives - that is what
the criteria should represent.

June 25: These two specific criteria were designed
to address the issue of flooding by icing in the
channel or flooding that could erode roads, etc.
and are not presented by one numeric. Measurable
criteria of success are the confirmation of a
consistent low-flow channel geometry, similar to
as-built conditions, and absence of significant
impacts on vulnerable topography. This can be
confirmed by routine visual inspections.
Progressive erosion or channel geometry changes
that impinge on vulnerable topography would
require attention. The monitoring details would be
outlined in detail in an operational monitoring
plan.

60 BC2 Activities and
Criteria

Comment There does not
seem to be clear criteria
associated with the activity
related to bed foundations and
thermal regime. There should
be criteria associated with all
activities planned for the
management of contaminated
materials.
Recommendation What
criteria will show that channel
bed foundations mitigate

June 25: Closure Criteria BC2-5 includes
consideration of "geotechnical and permafrost
evaluation for alignment selection" and notes that
"design considers appropriate mitigations for
vulnerable topography", the latter of which is
understood to include permafrost and ice-rich
soils. Mitigations will be outlined in Preliminary
Design; this may include over-excavation of
frozen fine sediments and replacement with
granular fill to mitigate the potential for future
subsidence. It is not anticipated that these frozen
sediments will include contaminated materials.

61 BC3 Activities and
Criteria

potential subsurface
instabilities due to changes in
thermal regime?

Recent geophysical work identified many areas of
shallow bedrock, where subsidence will not be a
concern as the Baker Creek channel will be
founded in bedrock.

Comment How will predevelopment draininage
patterns be restored? This
activity is a re-phrasing of the
objective; What activities are
required to carry out the design
of Baker Creek to mitigate
surface runoff risk? Be
specific; The activity regarding
the eliminition of surface
storage of minewater and
runoff refers to Objective
WTP1 but there is no mention
of surface water storage under
that objective. This activity
reads more like an objective.
What exactly will be done to
eliminate the need to store
water on the surface?
Recommendation What
specific activities will be
undertaken to restore natural
drainage patterns and mitigate
risks? Where will these occur?
If details are in the body of the
CRP, reference the section. If
activities occur in areas beyond
Baker Creek, could this be a
Site Wide Objective? What

June 25: Specific activities to restore natural
drainage patterns and mitigate risks are identified
at a conceptual level in the Water Management
and Monitoring Plan (refer to Section 5 of that
document, where planned remediation works,
water management activities and post-remediation
configurations are described). These will be
developed in greater detail in the future as part of
the surface water drainage design for the project.
Also, refer to Section 5.5.6.2 in the CRP for an
overview of expected final conditions for site
surface drainage following the completion of
remedial works. While an alternative organization
of the document would be to address drainage
patterns as part of site wide considerations, GMRP
considers the current organization a more efficient
presentation. Closure objectives BC1 through BC5
are identified as "Baker Creek and Surface Water
Closure Objectives and Criteria", so it is
appropriate for drainage patterns to be addressed
here rather than as a site wide objective. Closure
objective BC3 states that "surface natural drainage
patterns are re-established to the extent practicable
and to provide conveyance of site runoff, while
managing flood risk to closure infrastructure.", and
the directly applicable criteria are listed as BC3-1
through BC3-3. In addition, a reference to WTP1
has been made in the context of BC3. This is
because the treatment and year-round discharge of

criteria responds to the
mine water addressed in WTP1 is essential to
activities associated with
eliminate the surface storage of water. "
eliminating permanant surface
storage of minewater and
runoff?
62 BC3 Criteria and
Monitoring

Comment "BC3-1 - Design
June 25: The GMRP appreciates the clarifications
engineering drawings are
on the process. Please refer to the response to
signed and sealed by a
MVLWB: Shannon Allerston #15
Qualified Professional and the
specifications outlined therein
are met, such that natural
drainage patterns are
reinstated, and surface water is
conveyed." Board staff note
the additional information
provided in the CRP with
regard to this criteria: "The
following closure criterion is
used to provide a narrative
standard to measure that
approved designs have been
carried out in accordance with
their intent: 'Design
engineering drawings are
signed and sealed by a
Qualified Professional and the
specifications outlined therein
are met, such that the design
intent is met'."
Recommendation Criteria
should reflect the approval
process for the Deisign and
Construction Plans associated

with the reference to the
Design engineering drawings.
These will be provided for
public review and comment
prior to approval and will
result in updates to the criteria.
Updates could include specific
information for, in this case,
drainage channel construction
specifications including how
those specifications
demonstrate the design intent
(the attributes of the design
that successfully direct surface
waters). The Design and
Construction Plans are just one
aspect of approvals for meeting
criteria for engineered
designed components of this
Project. Following approval of
the Design and Construction
Plan and actual construction of
the component in question, the
Giant Mine Project Team will
be required, according to the
draft Licence, to provide a
Construction Completion
Report which will outline, in
addition to final as-built
details, follow-up monitoring
requirements to ensure success
of design intent. Once the
success of the design can be

demonstrated, a Performance
Assessment Report that
demonstrate successful
establishment of design
specifications laid out in the
Design and Construction Plan
will be provided again for
public review prior to final and
complete closure. This will be
done for every Giant Mine
Project component. Once the
details are known, components
of final inspections should be
identified as part of the criteria
a qualified professional will
assess to make the final
determination on the objective.
63 BC3 Criteria and
Monitoring

Comment BC3-2 - Baker
Creek inflow locations are
similar to pre-development.
BC3-3 - Runoff conveyed by
natural watercourses.
Recommendation What was
baseline? Who determines the
success of this criteria? How
will final conditions be
compared to pre-development
conditions? How might the
wetlands influence these
criteria? How is success
determined? How is extent
practicable determined?

June 25: Baseline (pre-development) conditions
were determined based on historical air photos
(CRP Figure 5.5-1) and planned major watershed
inflows to Baker Creek are shown in CRP Figure
5.5-13. Final conditions may be compared to predevelopment conditions by delineating drainage
areas for each case. Success will be determined if
any deviations from pre-development major
drainage patterns are justified due to the presence
of post-closure permanent infrastructure. Surface
drainage design will consider restoration of predevelopment drainage patterns to the extent
practical; exceptions will include diversions at
permanent infrastructure (e.g., mine pits, tailings
covers, freeze pads, permanent roads); and due to
the Baker Creek closure realignment. Engineering

judgments on practicality must consider design
criteria and optimization for other components of
the mine closure. Wetlands, if constructed, would
generally be sited on the planned surface drainage
network; the surface drainage network would not
be modified to facilitate wetland construction.
Criterion BC3-3 simply means that where natural
watercourses presently convey runoff, they would
not be altered except if required due to risk of
erosion or instability. This criterion is necessarily
qualitative.
64 BC4 Criteria

Comment BC4-2 and 3 - once
the site-specific water quality
objectives and runoff quality
criteria are approved, the
criteria here should be updated.
BC4-5 - lower Baker Creek is
similar to upstream.
Recommendation Once
approved, this section should
be updated with precise
numbers and locations at
which the criteria will be
measured. There are measures
that speak to water quality
objectives and effluent criteria
that should be referenced.
Measure 16 - no resuspension
of arsenic from sediment Measure 15 - no increase in
arsenic levels in YK Bay water
or sediments beyond 200 m of
the outfall - should also be

June 25: The GMRP can add the numbers once
approved, if desired in BC4-2 and 3. For BC4-5,
per the Surveillance Network Program (SNP)
submitted as part of the GMRP Water Licence
Application Package, monitoring will occur in
upstream Baker Creek (SNP 43-11) and just prior
to entering Yellowknife Bay (SNP 43-5) as part of
the Surveillance Network Program. The GMRP
has not stated a numerical goal for an
improvement in arsenic concentrations. Water
quality data from these two stations will be
compared, with a quantitative comparison
developed for review in the Annual Water Licence
Report. Pre-remediation conditions are considered
to be 2011 to 2018 measurements, and could be
updated to include up to 2021; this excludes the
time frame of mine operation and is focused on up
to date data.

measured and achieved as part
of SW2 criteria. Where
upstream will concentrations in
lower Baker Creek be
compared with to mees BC45? What are pre-remediation
conditions? What is better, is it
a factor of difference or any
difference? Is there a goal?
What is achievable?
65 BC5 Activities and
Criteria

Comment Perform grading
according to overall site
surface drainage plan; provide
appropriate habitat and recolonization.; revegetate
shoreline with native species;
restore natural drainage. This
activity is very similar to
objective BC3.
Recommendation Please
provide a reference to where
details of grading can be found
- where and when will a
surface drainage plan be
provided? What is appropriate
habitat  list examples?
What species? The specific
details should be added as
criteria. What criteria measures
the success of revegetation
efforts? Would reference to
activities and criteria for BC3

June 25: Drainage details for Closure Objective
BC5 are limited to those presented in the original
Baker Creek Preliminary Design Report (PDR;
Golder 2012), with an update currently in
progress. However, detailed grading design of
floodplain and riparian areas, including
confluences of Baker Creek with surface drainage
watercourses, will be part of the future advanced
design process. The Water Management and
Monitoring Plan submitted with the GMRP Water
Licence Application Package includes Figures 4.11 - 4.1-4 and Figures 5.1-1 - 5.1-3 that provide a
high-level overview of water management on-site
under existing and future conditions, which will
form the basis for future surface drainage plans.
Yes, Closure Activities seem similar to those listed
under objective BC3; the ones listed under BC5
are focused on the Baker Creek floodplain and
riparian areas, while those listed under BC3 are
focused on Baker Creek tributary watercourses.
With regard to species, refer to criteria in
development (BC5-2 and BC5-3). For additional

66 BC5 Criteria

be appropriate for this
objective?

information please refer to MVLWB: Shannon
Allerston #66.

Comment BC5-2 refers to
sediment replacement. The
body of the CRP refers to the
use of clean substrates but no
futher details are provided.
Recommendation Where is
this sediment coming from?
What are its characteristics?
There are no activities
associated with the
replacement of sediment in
Baker Creek. What is the goal
of replacing the sediment and
how will the success of its
purpose be measured? What
species of fish and benthos?
What biodiversity and
population density is expected
or considered successful?

June 25: The preliminary design for the Baker
Creek channel was presented in the original Baker
Creek Preliminary Design Report (PDR; Golder
2012), where channel substrates were described as
"granular" and that "typical channel substrates in
stream reaches frequented by fish will be primarily
cobble to gravel sized, with some fines as well as
larger boulder-sized material." The channel
substrates were described as being graded with a
D15 of 75 mm, a D50 of 120 mm and a D85 of
150 mm. This specification will be re-evaluated
during advanced design after engagement with
Fisheries and Oceans Canada and stakeholders.
The intent of the channel substrate is to provide a
stable channel lining that provides fish habitat
value; as has been observed at the remediated
Baker Creek Reach 4. Fines (silts and clays) will
not be placed to mitigate turbidity concerns. No
aquatic target species have been identified, though
this is expected to be a topic of the planned
engagement with Fisheries and Oceans Canada.
Success criteria are expected to be based on
compliance with a future Fisheries Act
Authorization issued by Fisheries and Oceans
Canada.

67 BC4: Passive and semi- Comment In 5.4.4.4 Selected
passive treatment,
Closure Activities for Surface
Trapper Creek
Drainage one of the selected
closure activities is "potentially
reconstructing Trapper Creek

June 25: Yes, should the RRP show wetlands
could be successful, this activity could be added to
BC4. BC4-5 and SW2-5 were intended to be
criteria for a possible future wetland.

as a series of wetlands to
convey runoff from Trapper
Lake and the Northwest Pond
to Baker Pond" (subject to the
results of the RRP. This
possible closure activity is not
listed as a potential activity for
BC4. It is noted that the
development of passive and
semi-passive treatment
technology is stated as a
possible Closure Criteria for
SW2 (Appendix 5.0A Closure
Objectives) and BC4.
Recommendation If semipassive or passive water
treatment systems are used for
Trapper Creek, does GMRP
believe it could be appropriate
to include this as a closure
activity for BC4, with an
associated criteria and
monitoring/maintenance and
inspection, to ensure that the
passive or semi-passive
treatment systems will be
evaluated/monitored
accordingly?
68 T1 Activities

Comment There seem to be
missing activities associated
with this objective.
Recommendation Does the
use of a water retention

June 25: The activities identified could all be
interpreted to support the overarching objective
T1. However, the activities related to dam stability
have been given a specific objective (T3).
Activities that are temporary have not been

structure or holding ponds
included in the activities under the concept that the
downstream of the TCA to
activities represent the permanent measures.
control the discharge of water
from the TCAs on a temporary
basis after the covers have
been constructed, the
maintenance, stabilization and
re/de-commissioning of
existing Dams all support the
achievement of this objective?
69 T1 Criteria

Comment T1-2 and 3 - once June 25: Please refer to the response to MVLWB:
runoff quality criteria are
Shannon Allerston #4
approved, the criteria here
should be updated.
Recommendation Once
approved, this section should
be updated with precise
numbers and locations at
which the criteria will be
measured. There are measures
that speak to water quality
objectives and effluent criteria
that should be referenced.

70 T2 Criteria

Comment T2-3 - Cover depth
and extent to prevent wave and
ice scour
Recommendation Building a
feature to meet its design is
one thing, but to prove that it is
performing successfully is
another. Criteria should reflect
evidence collected during

June 25: While the design has not been finalized,
it is expected that scour of a rockfill cover would
be best detected through inspection, which is
addressed through criteria T2-2. The criteria T2-3
speaks to design considerations which are in the
process of development.

monitoring that proves the
design is achieving its goals,
for example, monitoring results
indicate that scour is not
occurring (i.e. no increases
documented in TSS).
71 T2 Monitoring

Comment There is no
monitoring associated with
water quality in the vicinity of
the tailings covers.
Recommendation Why is
water quality monitoring
around the tailings covers not
listed? If it is not occurring,
why not?

72 Q1 Objectives, Criteria Comment There is a lot of
and Monitoring
information outstanding with
regard to the plan for quarry
development. A lot more
information regarding the
volumes and sources of borrow
material, including information
from a currently non-existent
Borrow Materials and
Explosives Management Plan,
is required for a thorough
review of quarry-related

June 25: It is understood this comment is referring
to closure objective T2 related to foreshore tailings
cover and has been answered with that
understanding. While the design has not been
finalized, it is expected that scour of a coarse
rockfill cover would be best detected through
inspection, not water monitoring. The cover is not
made of fine material that might be detected as
total suspended solids in water quality monitoring.
For this reason, criterion T2-2 focuses on
inspection. Please note that some water quality
sampling will occur in the area for other purposes
but is not expected to be related to possible erosion
of coarse rock cover in the area.
June 25: The GMRP acknowledges that the plans
for borrow are less advanced than for other
components of the CRP. The GMRP proposes that
the subject of borrow be a topic for discussion at
the first technical session. The following responses
can be discussed in greater detail at that time if
necessary. Q1 Borrow Materials and Explosives
Management Plan will be ready for public review
and comment in will be submitted to the MVWLB
in conjunction with the Borrow Design and
Construction plan in 2021, 90 days before the start
of construction. Engagement on Borrow Source

objectives and criteria.
Recommendation More
information is required for
formulating appropriate
activities and criteria. When
will a Borrow Materials and
Explosives Management Plan
be ready for public review and
comment? What is the
contingency is there are not
enough suitable material
required for use on-site? How
will the topsoils from selected
quarry/borrow sources that are
contaminated by historic
roaster emissions by handled?
What are the final geochemical
criteria being used to assess the
suitability of quarry/borrow
sources? How will water from
the pits be managed? Will
standing water be an issue?
Are there going to be any
anticipated water quality
issues? What engagement
feedback has helped inform the
final locations and conditions
for borrow/quarry sites? What
percentage revegetation would
be considered successful? Will
the be any vegetationassociated monitoring?

development is planned for the end of 2019 and
the GMRP will consider the concerns raised
during these technical sessions. Q2 Offsite borrow
sources are being considered as a contingency plan
to using on-site borrow. Reasons why off-site
sources would be necessary include; if on-site
borrow sources are not geochemically suitable, if
there are delays in sourcing on-site borrows which
would significantly impact the project schedule, or
if the volume of suitable borrow on site is less than
the project requirements. The GMRP has not
identified the off-site sources, nor the volumes that
would be out-sourced at this stage. The preference
is to source aggregate on site and tests are being
conducted to identify suitable borrow locations on
site. Q3 As per the CRP, the topsoil from selected
quarry/borrow sources that may be contaminated
by historic roaster emissions will be stripped and
disposed of in the TCAs. Q4 The geochemical
numbers used to assess the suitability of quarry /
borrow sources are under development. The
bedrock within the Giant Mine lease was
investigated in the pre-feasibility study (Phase 1)
for Borrow Sources has been identified as nonacid generating. A geochemical feasibility study
(Phase 2) on preferred borrow areas is planned for
additional sampling and geochemical analysis for
metal leaching. The reclamation of the borrow
sources will follow the NWT Northern Land Use
Guidelines for Pits and Quarries. Borrow areas
will be designed to positively drain to the extent
practicable, and prevent borrow pit lakes. The
post-reclamation landscape of the borrow areas

will be shaped to generate a topography that
blends visually into the surrounding terrain (to the
degree practicable), promotes runoff (working
within the context of the site wide Water
Management and Monitoring Plan), and minimizes
risks to wildlife and humans. Quarry permits will
be acquired by the GMRP prior to quarrying
activities. Q5 Standing water will not be an issue.
The surface runoff quality will be managed using
erosion mitigation techniques referenced in the
NWT Northern Land Use Guidelines for Pits and
Quarries. Q6 Currently there has been limited
engagement regarding the borrow sources and thus
limited feedback, but GMRP is committed to carry
out appropriate engagement. Engagement on
Borrow is planned for late 2019. Q7 Active
stabilization is planned at borrow locations where
there are remaining exposed fine-grained
sediments to prevent erosion of material, with
vegetation being the preferred method. Vegetation
success will be measured in terms of erosion
control success e.g. by measuring TSS in runoff.
Vegetation density achieved will not be monitored
as the vegetation is functional. Erosion monitoring
details will be developed specific to each closure
activity. Species have not been chosen but native
species will be used and input from affected
parties considered.
73 WTP1 Activities

Comment Activities identified
under the WTP Objectives are
all associated strictly with the
new WTP. This makes sense,
however, activities associated

June 25: The closure and remediation of the ETP
building is captured in Chapter 5.9 Site
Infrastructure e.g. Refer Objective SI1 for removal
of ETP. The closure and remediation of the
Settling and Polishing Ponds is outlined Chapter

74 WTP2

with the decommissioning of
the ETP are not captured
anywhere, including the
removal of water from the
Polishing and Settling Ponds.
There is mention of
eliminating the need for storing
surface waters in Objective
BC3 but it is not specific and
actually refers back to this
Objective for more
information. The loop is not
closed.
Recommendation Where
appropriate, include details
about remediation activities
and criteria associated with the
decommissioning of the ETP
and for surface water
management and eventual
elimination.

5.6 Tailings Containment Areas, e.g. grading and
contouring of tailings within the remaining TCAs
to create a stable landform and promote surface
water drainage off the TCAs, placement of an
engineered cover over the tailings. The Water
Management and Monitoring Plan also notes the
settling and polishing pond remediation: settling
pond progressively graded towards polishing pond,
construction of an outlet channel joining to the
north pond spillway, progressive grading of the
polishing pond towards outlet channel and runoff
from the Settling pond and Polishing pond
released to Baker Creek when appropriate.

Comment What is the main
objective for establishing the
EQCs and WQOs? This
objective reads like incomplete
criteria. There must be some
greater purpose for setting the
criteria - is it to protect aquatic
life? Is it to improve
biodiversity? It it to reduce
risks to human health?
Recommendation What is the

June 25: This objective for establishing EQCs is
to support the overall CRP goals to minimize
public and worker health and safety risks and
minimize release of contaminants to the
environment. The EQC were developed to be
protective of human health and aquatic life, as
outlined in the EQC Report, establishing the EQCs
and WQOs are to protect current and future water
uses in Yellowknife Bay per the MVLWB Water
and Effluent Management Policy.

actual goal of the EQC and
WQOs being proposed?
75 WTP2 Criteria

Comment WTP2-5 - outfall
does not scour or re-suspend
arsenic from sediments. This
reads more like an objective
than criteria.
Recommendation What is the
measure of success for this?
How will the Giant Project
Team confirm that arsenic is
not being re-suspended?

June 25: The outfall is being designed to avoid
scour and a sediment cover/dredge is planned for
the area under the outfall such that resuspension of
arsenic should not occur. Arsenic near the outfall
will be measured in sediment and water through
the SNP and AEMP monitoring plans.

76 WTP3 Criteria

Comment The criteria refers
to L1 and L2 Objectives.
Recommendation It is not
clear how objective L1 is
related to runoff from landfill.

June 25: WTP3 could be edited for clarity.
Criteria: 1)Refer to Objective L2 related to runoff
from landfill and 2) Monitoring: See objective L2,
Surveillance Network Program Surface and
groundwater quality sampling

77 SI1 Criteria

Comment SI1-1 WSCC/GNWT industrial
hygiene standards
Recommendation Specific
standards should be identified
for each category of waste
being handled, containerized,
and disposed of.

June 25: The Waste Management Plan details
categories of waste and the associated specifics.
Listing each category in the closure objective table
would make the summary table too large. The
GMRP could edit the criterion to include the
GWNT waste management guidelines. GNWT
OH&S industrial hygiene standards are specific to
a contaminant (e.g. lead, arsenic, benzene,
asbestos, etc.). During abatement and building
demolition, industrial hygiene monitoring will be
completed to monitor that onsite workers are not
being exposed to contaminant levels greater than
OH&S standards and that interior air quality meets
GNWT standards to allow for building demolition.

78 L1 Criteria

Comment L1-1 - The
commitment to follow
applicable guidelines is quite
vague. The criteria should be
more specific about what
design specifications,
operations activities, and
maintenance activities it refers
to by this statement.
Recommendation How is it
being confirmed that only nonhazardous wastes enter the
landfill? What about
groundwater quality in the
vicinity of the landfill?

June 25: Demolition materials planned for
disposal in the non-hazardous waste landfill will
be inspected and approved for landfill disposal,
prior to disposal. Additionally, representative
sampling and analysis will be undertaken in
accordance with the Waste Management and
Monitoring plan to verify the waste is nonhazardous and suitable for onsite disposal. All
wastes placed in either the non-hazardous waste
disposal cell or in the WTP residual cell will meet
the leachate disposal standards as described in the
GNWT Guideline for Hazardous Waste
Management, including Schedule I Leachate
Disposal Standards for Solid Waste/Process
Residuals. If the guideline is not met, the waste
will not be placed in either the non-hazardous
waste cell or the WTP waste residual cell. A
groundwater quality monitoring program specific
to the landfill activities will be implemented
during the active remediation and post closure
stages. Analytical data will be compared to
baseline conditions to confirm if there is any
change in groundwater quality post construction.
Once more detail is available the closure
objectives table will be updated.

79 L2 Criteria

Comment The NWT
Guideline for Hazardous
Waste Management (GNWT
2017) is refered to as a
footnote to the L2-1 criteria.
Recommendation If it is
anticipated that water
treatment residuals from the

June 25: It is not anticipated that water treatment
residuals will become hazardous. If they are, they
will not be disposed of in an on-site nonhazardous
landfill. Investigations in 2012 and 2019 have been
completed to predict WTP waste residual disposal
characteristics. Based on the testing completed,
both the waste sludge and waste ion exchange
media streams will be classified as non-hazardous

WTP could become hazardous
as per the Guideline does this
contradict closure activity
bullet 2 and the objective as a
whole?

waste. The classification is based on the
comparison of analytical waste classification data
to NWT waste disposal standards. The waste
classification sampling included the determination
of leachable metals using the toxicity characteristic
leaching procedure (TCLP, SW-846 EPA test
method 1311). This EPA test method is the
standard procedure for determining the mobility of
organic and inorganic parameters in liquid and
solid waste. For arsenic, the limit set per the NWT
Guideline for Hazardous Waste Management is
2.5 mg/L of leachate following the TCLP. Based
on the analytical results the waste is deemed to be
chemically stable and is not required to be
disposed of in a hazardous waste disposal facility.
Toxicity characteristic leaching procedure (TCLP)
testing of samples of sludge from the ETP's
settling pond conducted in 2012 yielded arsenic
concentration results of 0.23 and <0.20 mg/L.
TCLP testing of samples of three brands of spent
ion adsorption media from a pilot plant conducted
in 2018 yielded arsenic concentration results of
0.355, 0.211 and 0.102 mg/L. Five additional
samples of sludge were collected from the Settling
Pond on March 16, 2019 and were subjected to
TCLP tests. The tests yielded four non-detectable
concentrations of arsenic (less than 0.20 mg/L) and
one concentration of 0.37 mg/L. During the initial
operations of the new WTP (in 2026) sludge and
spent media samples will be collected and tested to
confirm that these waste streams remain not
leachable. During the initial operations of the new
WTP (in 2026) sludge and spent media samples

will be collected and tested to confirm that these
water treatment residuals remain not leachable.
Should future testing indicate that the WTP
residuals cannot be treated as non-hazardous
wastes, these will be disposed of off-site at an
accredited hazardous waste disposal facility. While
it is recognized that the tested samples are only
surrogates given that the new WTP has not yet
been designed/ constructed/ commissioned, all
TCLP arsenic values are one order of magnitude
inferior to the limit of 2.5 mg/L from the NWT
Guideline for Hazardous Waste Management. The
results from these surrogates support the premise
that the residuals from the new WTP will also be
non-leachable per the NWT Guideline and be
acceptable for disposal in a non-hazardous waste
landfill. Groundwater monitoring will be
completed prior to landfill construction as well as
during landfill operations (Please refer to Section
4.3 of the Waste Management and Monitoring
Plan). Analytical data obtained from the
monitoring will be evaluated to identify and
monitor potential changes in groundwater quality.
In the long-term, the WTP residuals cells of the
non-hazardous waste landfill will be covered using
an impervious membrane. This will limit
infiltration of precipitation into the cells and will
further prevent the formation of leachate. Postclosure monitoring and maintenance will be
further developed at the GMRP nears the end of
the Active Remediation and Adaptive
Management Phase. (Please reference Section 5 of
the Waste Management and Monitoring Plan).

Analytical data from the monitoring program will
be evaluated to identify changes in groundwater
quality.
80 RRP Results

Comment Reclamation
Research Plans are ongoing
and may influence some
closure activities and criteria.
Recommendation As
Reclamation Research Plan are
completed, how will
information updating Closure
Activities and assocated
criteria be incorporated into the
CRP? Will results inform
Design and Construction Plan,
where applicable, prior to
submission for Board
approval?

June 25: Results of the Reclamation and Research
Plans will inform Design and Construction Plan,
which will be submitted for approval. Any updates
to the CRP will be based on approved Design and
Construction Plans, which will include updated
closure criteria if required.

North Slave Metis Alliance: Jess Hurtubise
ID Topic
8 General File

Reviewer
Proponent Response
Comment/Recommendation
Comment (doc) NSMA
comments refer to the analysis
done by Slater Environmental
(2019) - &quot;Review of
Post-EA Information Package
Giant Mine Remediation
Project&quot;
Recommendation

1 CRP - Pit High Wall
Comment Section 5.3.5.3
Recontouring & filling Remnant Pit High Wall

June 25: A key objective of the Project is to
reduce risks to the public associated with

Board Staff
Response

Recontouring states: "The
walls of A1 and A2 pits that
extend above the spill point of
these pits will be recontoured
by blasting to mitigate the risk
of instability in these slopes.
This activity will also provide
rockfill that can be used for pit
fill. Additional fill will be
obtained from other on-site
borrow sources (Section 5.7)
or as by-products of other site
works such as the new Baker
Creek channel and spillways
from the North Pond. "
Recommendation NSMA
requests as little additional
impact to the Giant Mine
footprint due to the
Remediation Project. NSMA
agrees that safety precautions
are required to protect the
public at the site, in particular
at the open A1, and A2 pits,
but NSMA strongly urges
against blasting the A1 and A2
highwall for recontouring and
as a source for pit fill material.
The bluffs at these pits are
distinct geographic features
characterising the Giant Mine
area (and Yellowknife) and
should be preserved as part of

historically mined pit walls, such as the risk of
fatality from an uncontrolled rock fall. The steep,
discontinuous highwalls of A1 and A2 pits have
been identified as a safety hazard and in order to
eliminate this risk, it has been decided that the
benches would be re-contoured. This process
would involve a combination of blasting and
filling in order to complete a highwall cutback and
reduce the overall slope angle. The final slope
angle is still to be determined but 2H:1V and
5H:1V cutbacks were the scenarios analyzed in the
CRP. Contouring by blasting will increase the
footprint of disturbed land but it will result in a
safer slope. Pit closure and borrow design effort is
ongoing. Engagement on Borrow Source
development is planned for the end of 2019 and
the GMRP will consider the concerns raised
during these technical sessions.

the mine's legacy and historical
Yellowknife landscape. Public
safety can be ensured around
these areas without needing to
further change the landscape.
2 CRP - Table 5.4-5
Summary of
Contaminated
Materials Disposal

Comment The Developer's
Assessment Report (DAR)
estimated the volume of
contaminated soils requiring
remediation as approximately
328,000 m3, while the current
estimate (CRP, Table 5.4-5) is
almost four times larger at
1,299,500 m^3 . This larger
volume does not include the
soils that the GMRP now
proposes to leave unremediated. NSMA agrees that
remediation of a much larger
volume of soil spread over
larger areas including forests
and wetlands is likely not
currently practical or feasible.
The cleanup of these soils
would cause extensive
additional disturbance and the
volumes of soil requiring longterm storage would overwhelm
available storage locations at
the site. However, there is no
doubt that the remaining
contaminated soils will leave a
long-term negative legacy for

June 25: The GMRP agrees that clear risk
management and land use communications are
required to ensure public and worker safety. Please
refer to ORS 5 - ATTACHMENT 2Contaminated Soils Response for more detail.

future generations. The
decision to leave unremediated soils with arsenic
concentrations up to 3,000
mg/kg in areas that are
physically accessible to the
public and outside of the core
industrial area creates potential
for adverse effects on human
health that were not considered
in the DAR or the previous
assessment. This legacy will
create challenges for long-term
management of human
activities. The Human Health
Risk Assessment concludes
that the future risks are
acceptable provided that
people only use the site
casually for short periods of
time with activities that have
little likelihood for contact
with/ingestion of soil. The high
arsenic concentrations greatly
exceed both industrial and
residential remediation
objectives, suggesting that
more intensive human use of
the area would create
unacceptable risks. (Slater
Environmental, 2019)
Recommendation Therefore,
it will be critical to

permanently constrain human
activities in the affected areas
to activities that are consistent
with the assumptions in the
Human Health and Ecological
Risk Assessment (HHERA Appendix 2E of the CRP).
NSMA recommends the
proponent have a discussion on
how to address this, as this soil
will have a negative impact on
human health if this land is
used; otherwise, it will be
critical to permanently
minimize future human use of
the area.
3 CRP - Section 5.4.4.2 Comment This section states: June 25: Please refer to Slater Environmental
Bedrock/Forest/Wetlant "The bedrock/forest/wetland
Consulting: Bill Slater #5
Terrain
terrain at the Site has not been
developed as part of historical
mining operation. This terrain
has however been impacted by
aerial dispersion of arsenicrich roaster stack emissions,
tailings releases, and discharge
of pond water from the TCAs.
" Also, Figure 5.4-2 of the
CRP illustrates existing soil
chemistry in
Bedrock/Forest/Wetland
terrain within the lease
boudary and shows areas with
soil concentrations of arsenic

in the 340^2 to 3,000 mg/kg
range abutting the lease
boundary in many areas.
Elevated concentrations are
known to extend beyond the
lease boundaries, and there
may be a need for
administrative controls on land
use activities to extend over
areas that are outside of the
lease boundary. (Slater
Environmental, 2019)
Recommendation When the
Giant Mine project is
considered as a whole, the
mining activities have left a
legacy of adverse impacts and
the GMRP is the key
mitigation measure intended to
return the site and the
surrounding
environment/communities to
conditions that are considered
acceptable. In this context,
NSMA does not consider it
sufficient to simply improve
the conditions at the site:
instead, the GMRP needs to
achieve sufficient
improvement to address the
unacceptable environmental,
health and social legacies of
the project. Objectives and

criteria to achieve this were set
in some areas (e.g., the
Townsite) but not in other
areas.
4 CRP - Adaptive
Management

Comment Adaptive
June 25: Please refer to the response to Slater
Management is identified an a Environmental Consulting: Bill Slater #6
key component of the GMRP
in the CRP. Some definitions
are provided in the CRP
(section 5.13) and the Tailings
MMP (Section 2.6), but the
plan lacks details about how
this important part of the
project will be implemented
(Slater Environmental, 2019).
Recommendation NSMA
believes there should likely be
some type of comprehensive
adaptive management plan that
identifies key areas of
performance uncertainty (e.g.,
cover performance, loading
from pit runoff, conditions in
the aquatic environment in
Baker Creek, Trapper Creek,
Yellowknife Bay, and other
key locations, etc.) and for
each of these defines
appropriate indicators,
monitoring, thresholds/action
levels, analysis/interpretation
methods and timing, responses,
and reporting. For consistency

with other NWT projects, it
may be appropriate to retain
the aquatic response
framework in the AEMP.
However, the more proactive
adaptive management
components aimed at
identifying and responding to
unexpected and/or
unacceptable performance of
project components and the
closure landscape should be
clearly defined and described
for this project, at least through
to the end of Phase 2.
5 CRP - Table 5.5-3 Closure Critera BC4

Comment BC4 addresses
water and sediment quality in
Baker Creek. Criterion BC4-2
establishes requirements to
achieve site-specific water
quality objectives in
Yellowknife Bay, but this is
not very informative with
respect to performance in
Baker Creek. There are
currently no criteria that define
expectations for post-closure
sediment quality in Baker
Creek (Slater Environmental,
2019).
Recommendation NSMA
recommends identifying
specific performance

June 25: Success criteria are expected to be based
on compliance with a future Fisheries Act
Authorization issued by Fisheries and Oceans
Canada. It is anticipated that this information
would be provided within the performance
assessment report. Some items also require
multiple years of monitoring to confirm and as
such the performance assessment is not expected
to be provided annually, which is in line with the
closure guidance. It is agreed that more clarity on
monitoring water/sediment in Baker Creek postremediation to meet closure objectives can be
offered.

requirements for post-closure
water and sediment quality in
Baker Creek because these will
be more proactive and
informative about the success
of Baker Creek remediation
activities. These would be
helpful for developing a more
proactive adaptive
management plan.
6 CRP - Table 5.0-1:
Comment There is no siteSite-Wide Closure
wide objective that defines the
Objectives and Criteria overall outcome for site
reclamation, for example with
respect to re-vegetation,
surface disturbance, wildlife
habitat, land use capacity, etc.
This seems like a substantial
gap for a reclamation project
(Slater Environmental, 2019).
Recommendation NSMA
recommends identifying sitewide objectives for overall
outcomes for site reclamation.

June 25: As outlined in Section 1.2 of the CRP,
the overall goals for the CRP are to minimize
public and worker health and safety risks,
minimize the release of contaminants from the Site
to the surrounding environment, remediate the Site
in a manner that instills public confidence, and
implement an approach that is cost-effective and
robust over the long term. These overall goals
have been used to develop six closure objectives
for the whole site, and 32 for individual
components of the site. These are consistent with
those previously presented for the GMRP (Giant
Mine Remediation Plan SRK/Senes 2007 and the
DAR (INAC and GNWT 2010).The Giant mine
considers current slate of objectives to be fully
aligned with the stated goals of the Project, and a
comprehensive basis for proceeding with
remediation works.

7 Longterm Monitoring - Comment Other priorities for
CRP-Surveillance
NSMA for the Water Licence
Network Program
is clear longterm planning and
robust mitigation processes for

June 25: The GMRP agrees that monitoring at
multiple locations around site and in Baker Creek
and Trapper Creek is important. Monitoring
stations are outlined in the SNP are a subset of the

(SNP) - Baker Creek
Monitoring

the Remediation Project. This
involves continued and
extensive monitoring. The SNP
monitoring includes only
limited monitoring in Baker
Creek - an upstream reference
location (SNP 43-11), an
exposure point at the junction
of Reaches 5 and 6 (Baker
Creek Exposure Point), and the
mouth of Baker Creek just
before entering Yellowknife
Bay (SNP 43-11). While the
outfall from the Existing
Effluent Treatment Plans (SNP
43-1) is the main source of
mine-related loading to Baker
Creek, it is likely not the only
one. Sediments in the stream,
and runoff and seepage from
site facilities/areas, can also
contribute (Slater
Environmental, 2019).
Recommendation Another
priority for NSMA for the
Water Licence is clear
longterm plans for the
Remediation Project. As the
remediation project progresses,
NSMA believes it will be
beneficial to understand the
loading from various on-site
sources and areas. NSMA

GMRP's broader water sampling program. These
and additional monitoring stations are included in
the Standard Operating Procedures for Effluent
and Water Sampling (SOP) submitted as part of
the GMRP Water Licence Application Package
(Table 3-1 and 3-2). The GMRP's overall
monitoring program includes an additional station
in Reach 1 of Baker Creek (see SOP) as well as
numerous runoff stations documenting input to
Baker Creek and Yellowknife Bay. There is one
station in Trapper Creek as well (SNP 43-16 below
the Northwest Tailings Pond). The intent of the
water monitoring program is in line with NSMA's
recommendation.

recommends establishing
monitoring stations with
monitoring requirements the
same as those for SNP 43-11 at
discrete locations along Baker
Creek, aimed at being able to
distinguish loading from
individual mine facilities and
areas. NSMA also
recommends that similar
approaches be applied for
Trapper Creek and any other
streams that may be subject to
mine-related contaminant
loading.
Slater Environmental Consulting: Bill Slater
ID Topic
1 1. Human Health and
Ecological Risk
Assessment

Reviewer
Proponent Response
Comment/Recommendation
Comment The Human Health
and Ecological Risk
Assessment (HHERA; CRP
Appendix 2E) Report includes
a range of scenarios for the
Human Health component of
the assessment, considering
different locations, different
groups of people, different
diets and different activities.
The HHERA conclusions are
not directly applicable to
scenarios that are inconsistent
with the assumptions

June 25: The GMRP agrees that clear risk
management and land use communications are
required to ensure public and worker safety for the
life of the Project and beyond. While the power to
designate future land interests does not rest with
the GMRP, the GMRP will provide any necessary
guidance and expertise about the final state, which
outlines any residual risks and/or constraints of the
land, as required. Following the remediation of the
Site, the three levels of government (federal,
territorial and municipal) will assess land use
considerations, within their specific jurisdictions,
when determining future land uses of the Site.

Board Staff
Response

underlying the modelling. The Please refer to ORS 5 - Attachment 2 post-closure Giant Mine Site Contaminated Soils Response
will consist of three main
areas: 1. The Townsite and
Shoreline area, where soils will
be remediated to meet
residential standards. 2. The
fenced area that will include
the Core Industrial area,
disturbed areas remediated to
industrial standards, and unremediated forest and wetland
areas with elevated exposure to
Roaster emissions. 3. Areas
outside of the fence, including
some remediated disturbed
areas (e.g., covered TCAs) as
well as un-remediated, undisturbed areas with various
arsenic concentrations
(including areas with elevated
concentrations from Roaster
emissions). If the CRP
proceeds as proposed, the areas
listed as No. 3 will have no
physical constraints on human
activities, and will instead rely
on administrative controls to
manage land-use in these
areas. The human health risk
assessment of future conditions
assumes that local people will
use the area within the lease

(and outside the fence) for
recreational purposes. The
modelling assumes that
recreational activities in this
area will be limited to moving
through the area: "walking,
cycling, running, etc."
(HHERA, Section 3.3.3.2).
The recreational soil exposure
associated with these types of
activities assumes exposure
during the summer months
(i.e., when the soil is not snow
covered) with use occurring on
weekends. The specific
assumption is for recreational
activities ½ day in length, two
days per week, 10 weeks per
year. The future scenario also
assumes that people will
collect berries from this area
and that these berries will
make up 5% of a person's total
berry consumption in a year.
Refer to Slater Environmental
Report Section 2.0 for more
detail.
Recommendation The
establishment, effective
implementation and
enforcment of land use
constraints that are consistent
with the inputs and

assumptions of the HHERA
will be important for
management and mitigation of
human health risks associated
with un-remediated
contaminated soils outside of
any physical barriers. These
land use constraints, and
compliance with them, must be
in place for until the
contamination is proven to no
longer present a risk to human
health.
2 2. Human Health and
Ecological Risk
Assessment

Comment With a few
June 25: Please refer to Giant Mine Oversight
exceptions (e.g., Ingram Trail Board: GMOB #6.
area near the Yellowknife
River crossing), the HHERA
does not appear to specifically
evaluate risks of land use
activities, including
recreational activities, outside
of the lease boundary in areas
that are known to have
elevated concentrations of
arsenic. Figure 5.4-2 in the
CRP illustrates existing soil
chemistry in
Bedrock/Forest/Wetland
terrain within the lease
boundary and shows areas with
soil concentrations of arsenic
in the 340 to 3,000 mg/kg
range abutting the lease

boundary in many areas.
Elevated concentrations are
known to extend beyond the
lease boundaries, and there
may be a need for
administrative controls on land
use activities to extend over
areas that are outside of the
lease boundary.
Recommendation Land use
constraints should be extended
to cover areas outside of the
lease boundary with soil
contaminant concentrations
similar to those subject to land
use constraints within the lease
boundary.
3 3. Human Health and
Ecological Risk
Assessment

Comment Section 3.5.2 of the
HHERA Report describes the
characterization of human
health risks for arsenic.
Arsenic is known to cause
cancer and people's normal
exposure to arsenic in the
environment and food over
their lifetime leads to some
risk of cancer, referred to as
the Background Risk. The
Background Risk varies for
different people, depending on
where they live (e.g., different
soil conditions) or what they
eat. The evaluation of human

June 25: It is noted that Health Canada refers to a
risk of 1 in 100, 000 as "negligible" risk and not as
an "acceptable" risk. This is the same approach
used in the 2018 risk assessment. To put a
perspective on this Health Canada in their 2012
Preliminary Quantitative Risk Assessment
Guidance provides Appendix C which describes
"Essentially Negligible Cancer Risk for
Contaminated Site Risk Assessment." In this
appendix they discuss a range of negligible risks
ranging from 1 x 10-3 to 1-10-6 and indicate that
"the designation of a negligible cancer risk is an
issue of policy rather than of science". The
Appendix also indicates that the lifetime risk of
developing cancer is 4 in 10 people or 0.4 and a 1
x 10-5 negligible risk increases a persons lifetime

health risks for arsenic for the
GMRP was intended to
estimate how much the arsenic
associated with the GMRP
adds to people's cancer risk.
This change in risk is referred
to as an Incremental Risk.
Because cancer is not an
immediate outcome of arsenic
exposure, health risks for
cancer-causing substances are
evaluated based on lifetime
risks (i.e., over the human
lifetime ). Health Canada has
identified an acceptable
incremental lifetime cancer
risk level of one-in-one
hundred thousand (1 in
100,000) people. Therefore,
Health Canada considers the
cancer-related risks to be
acceptable if the project is
expected to lead to no more
than one additional cancer per
100,000 people over their
lifetimes. In its
characterization of cancerrelated risks for the GMRP, the
HHERA uses the following
scale: - Negligible Risk: Less
than 1 additional cancer
predicted per 100,000 people. Very Low Risk: Incremental

risk of developing cancer from 0.40000 to 0.40001
and thus represents a 0.0025% increase over
background cancer incidence. Therefore the 2018
HHERA used different risk ranges which span
what some agencies consider to be a negligible
risk to provide a perspective for people being
exposed to arsenic in and around Yellowknife.

risk of cancer between 1 in
100,000 and 1 in 10,000
people. - Low Risk:
Incremental risk of cancer
between 1 in 10,000 and 1 in
1,000 people. - Moderate Risk:
Incremental risk of cancer
between 1 in 1,000 and 1 in
100 people. - High Risk: 1 or
more additional cancers
predicted per 100 people. Only
the Negligible Risk category
falls within the "acceptable"
range specified by Health
Canada. The Very Low Risk
and Low Risk categories do
not meet Health Canada's
threshold. Refer to Slater
Environmental Report Section
2.0 for more detail.
Recommendation See
Recommendation for
Comment 5.
4 4. Human Health and
Ecological Risk
Assessment

Comment Summaries of the June 25: Please refer to the responses for Slater
risk assessment results for
Environmental Consulting #5.
current conditions for arsenic
are presented in Section 3.5.2.1
of the HHERA Report. Figure
3.44 illustrates that very few of
the scenarios show incremental
cancer risks that fall in the
Negligible Risk Category.
Notably, the incremental risks

for people living in Ndilo and
Latham Island fall in the upper
range of the Very Low Risk
category or low range of the
Low Risk category, with risks
that are approximately 10
times higher than some of the
other locations considered on
the risk assessment, and also
approximately 10 times higher
than the Health Canada
acceptable range. The HHERA
Report points out that the
actual risks are likely lower
than those predicted because of
the conservative nature of the
modelling. Regardless, the
predictions estimate current
risks that exceed the Health
Canada recommendations and
therefore provide evidence that
remediation activities to reduce
arsenic exposure would be
beneficial. Unfortunately, the
prediction of risks for the
closure scenario, as
summarized in Section 3.5.2.2
does not show any substantial
reduction of the elevated risks
for people in Ndilo and
Latham Island. This is because
the remediation activities do
not address the largest sources

of arsenic exposure for these
people - exposure to off-site
soil and dust with historic
arsenic contamination. Cleanup of these soils is not part of
the GMRP. The results of the
HHERA indicate that reducing
human health risks in these
areas would require
remediation of soil in affected
areas of Ndilo and Latham
Island. The HHERA includes a
sensitivity analysis to
understand whether
remediation of hotspots of soil
contamination in Ndilo would
reduce the exposure risk.
While the estimates show some
reduction, it is not substantial:
8.7 in 100,000 for hot spots
removed versus 10 in 100,000
for the base case. For
comparison, incremental risk
estimates for City of
Yellowknife residents eating a
supermarket food diet are 0.8
in 100,000.
Recommendation See
Recommendation for
Comment 5.
5 5. Human Health and
Ecological Risk
Assessment

Comment The sensitivity
June 25: The GMRP position is that the proposed
analysis finding with respect to project does mitigate unacceptable environmental
hotspots is not surprising
and health legacies associated with the site,

because the soil arsenic
concentration used in the
calculations is the 95% Upper
Confidence Limit of the Mean
(UCLM) of a data set that
includes more than 100
samples. Because the selected
statistic represents an upper
limit characterization of the
mean of the data set, the
analysis that removes 3
samples associated with
hotspots does not result in a
substantial change in estimated
risks. The sensitivity finding
appears to confirm that it
would not be sufficient to only
address hot spots in any soil
remediation activity for Ndilo
and Latham Island. Instead, it
would be necessary to
remediate soils to some
threshold that is acceptable for
the land use purposes in Ndilo
and Latham Island presumably residential. Soil
arsenic concentrations used for
modelling in the City of
Yellowknife are almost 4 times
lower that for Ndilo/Latham
Island (41.9 vs. 163.0 mg/kg)
and the risk assessment results
demonstrate the effects of this

however, acknowledges that the project does not
include addressing the legacy of negative impacts
beyond the project boundary due to the Giant
Mine's 50 years of operation. The GMRP
respectfully disagrees with the reviewer's
statements that "GMRP is the key mitigation
measure intended to return the site and the
surrounding environment/communities to
conditions that are considered acceptable" and "the
GMRP needs to achieve sufficient improvement to
address the unacceptable environmental, health
and social legacies." The GMRP has never
articulated such a broad goal. Rather the focus and
stated objectives of the Project have always been
specific to stabilizing the mine site and reducing
contaminant loadings to the environment and
reducing risks to human health and safety on-site.
Furthermore, such an interpretation is in direct
opposition to the scope of the Project as assessed
in the Environmental Assessment. The Report of
EA specifically concludes that the scope of the
GMRP does not include legacy impacts off-site.
The co-proponents continue to work to reduce the
risks posed by legacy impacts and to improve the
communities most impacted by mining operations
such as through the Health Study, the project
Socio Economic Strategy, GNWT's funded
regional Human Health Risk Assessment (HHRA)
and CIRNACs on-going discussions with the
YKDFN and research to address apology and
compensation specific to the legacy of Giant Mine,
however these efforts remain outside the scope of
the Water Licence proceeding.

difference on estimates of
human health risks. The risk
assessment results for the
former Townsite also illustrate
the potential risk reduction that
could be associated with
effective soil remediation. In
that case, risk estimates fall
from 58 in 100,000 to 2 in
100,000 as a result of the
GMRP, with most of the
reduction associated with soil
remediation. It would be useful
to conduct further analysis that
evaluates the risk implications
of soil remediation in Ndilo
and Latham Island to an
acceptable residential
remediation standard.
Recommendation The results
of the HHERA with respect to
Ndilo and Latham Island raise
a scoping issue for the project
and evaluation of its effects.
The soil concentrations that
substantially contribute to the
risks identified in Ndilo and
Latham Island appear to be
associated with historic Giant
Mine activities. However, they
are not risks that are directly
associated with the closure and
remediation project and they

will not be addressed by the
GMRP. Remediating the site
will have a positive effect on
human health risks, though
small in some cases. This
could be considered an
acceptable outcome if the
remediation project is
considered in isolation from
mine development and
operation, because the
remediation will result in a
reduction in the incremental
risk associated with the Giant
Mine project. Yet, this does
not answer the question of
whether the final conditions
represent an acceptable
outcome for the people most
affected. On the other hand,
the decision not to deal with
off-lease Giant Mine related
contamination means that, for
some people, the
implementation of the
remediation project will fail to
address human health risks that
arose from the Giant Mine
project as a whole. The
conclusions of a human health
risk assessment would likely
be quite different if the
remediation project were

considered as part of a
continuum of mine
development, beginning with
mine development and ending
with acceptable post-closure
conditions once the
remediation is complete. The
outcome of the overall project
including the GMRP as
currently proposed would
likely be unacceptable because
the incremental risk in Ndilo
and Latham Island would be
substantially larger than the
risks if the Giant Mine project
had not occurred, and would
likely exceed thresholds for
acceptable incremental risks.
When the Giant Mine project
is considered as a whole, the
mining activities have left a
legacy of adverse impacts and
the GMRP is the key
mitigation measure intended to
return the site and the
surrounding
environment/communities to
conditions that are considered
acceptable. In this context is it
not good enough to simply
improve the conditions at the
site: instead, the GMRP needs
to achieve sufficient

improvement to address the
unacceptable environmental,
health and social legacies of
the project. The GMRP sets
objectives and criteria to
achieve this in some areas
(e.g., Townsite because it is
considered part of the site) but
not in other areas.
6 6. Closure and
Reclamation Plan

Comment The CRP identifies
Adaptive Management as a key
component of the GMRP.
Phase 2 of the project is
identified as the Active
Remediation and Adaptive
Management Phase, whereby
the active construction phase
will be followed by a period of
observation and adjustment to
make sure that the closure
measures are performing
satisfactorily. The Post-EA
Information Package provides
some general descriptions of
the adaptive management
process (e.g., CRP, Section
5.13; Tailings MMP, Section
2.6) but it lacks detail about
how this important part of the
project will be implemented.
The Conceptual Aquatic
Effects Monitoring Program
(AEMP) Design Plan for

June 25: The GMRP agrees that adaptive
management will be a key component of the
management of the site during Phase 2. The
GMRP is not proposing another, separate
management plan at this time. The next versions of
the Management Plans will include more specifics
regarding a response framework including action
levels. Each Design and Construction Plan will
also include action levels and proposed responses
as outlined in Part E Condition 8 Schedule 2,
Condition 1 (g). These indicators will be tracked in
the GMRP's Environmental, Health and Safety and
Community Management System.

Yellowknife Bay describes the
need for a response
framework, but does not
provide details. The Proposed
Type A Water Licence defines
requirements for several of the
MMPs to include information
about contingency activities
including thresholds, action
levels and responses, but again
there are few details in the
versions of the MMPs
provided. See Slater
Environmental Report, Section
5.0.
Recommendation Response
frameworks or adaptive
management plans will be
required for a range of site
components and valued
components. The proposed
response framework for
aquatic effects is one part of
the overall adaptive
management plan needed for
the site, but there should be
other key components. The
AEMP response framework
measures performance in the
aquatic receiving environment,
which is certainly important,
but a proactive adaptive
management plan should

identify and address issues
closer to contaminant sources,
well before they reach
response thresholds in the
receiving environment. There
should be adaptive
management frameworks
aimed at identifying failures of
specific closure components
before the effects are ever
measurable in the receiving
environment. The Dust MMP
provides a good example of a
tiered, adaptive management
approach with monitoring and
thresholds set close to sources,
at site boundaries and in the
broader airshed. Exceeding
thresholds at any of these
locations can lead to adaptive
responses. For this project,
where adaptive management is
seen as a key part of the
project, there should likely be
some type of comprehensive
adaptive management plan that
identifies key areas of
performance uncertainty (e.g.,
cover performance, loading
from pit runoff, conditions in
the aquatic environment in
Baker Creek, Trapper Creek,
Yellowknife Bay, and other

key locations, etc.) and for
each of these defines
appropriate indicators,
monitoring, thresholds/action
levels, analysis/interpretation
methods and timing, responses,
and reporting. For consistency
with other NWT projects, it
may be appropriate to retain
the aquatic response
framework in the AEMP.
However, the more proactive
adaptive management
components aimed at
identifying and responding to
unexpected and/or
unacceptable performance of
project components and the
closure landscape should be
clearly defined and described
for this project, at least through
to the end of Phase 2.
Requirements for Phase 3
would be difficult to define at
this time because there is too
much uncertainty about the
conditions and performance at
the end of Phase 2.
7 7. Closure Objectives
and Criteria

Comment SEC reviewed the
Closure Components,
Objectives and Criteria,
focusing on whether the
proposed objectives and

June 25: The GMRP values the reviewer's support
of the overall approach.

criteria provide effective
measures for defining
acceptable closure outcomes.
The January 2019 CRP
includes minor changes to the
closure objectives combined
with substantial updates to the
closure criteria from earlier
versions. In general, these
updates have improved the
criteria by describing more
measurable outcomes for
quantifying expected postclosure performance. Where
the current design detail
supports it, the key
performance outcomes from
designs have been identified as
closure criteria. This is a
definite improvement in the
criteria and it will help to
prevent future drift in the
closure outcomes and
objectives as designs progress.
In other cases, the level of
design has not progressed to a
stage where specific,
quantifiable criteria have been
identified. Nonetheless, the
updated criteria now identify
the specific types of criteria
that will be established once
further information is

available. This approach
provides clear guidance to
designers about the types of
performance they must
consider and define as they
proceed with design. The
review of Design and
Construction Plans and Annual
Updates of the CRP will
provide opportunities for
future reviews to confirm that
the designers have identified
appropriate specific criteria in
the categories that are already
defined by the current criteria.
This appears to be a practical
approach to balancing the need
for criteria that define
appropriate closure outcomes
with concerns about what
designs can practically
achieve.
Recommendation See
comments and
recommendations below for
individual objectives and
criteria.
8 8. Closure Criteria and Comment There is no siteObjectives
wide objective that defines the
overall outcome for site
reclamation, for example with
respect to re-vegetation,
surface disturbance, wildlife

June 25: As outlined in Section 1.2 of the CRP,
the overall goals for the CRP are to minimize
public and worker health and safety risks,
minimize the release of contaminants from the Site
to the surrounding environment, remediate the Site
in a manner that instills public confidence, and

habitat, land use capacity, etc.
This seems like a substantial
gap for a reclamation project.
Recommendation Define
appropriate objectives and
criteria for overall reclamation
outcomes.

implement an approach that is cost-effective and
robust over the long term. These overall goals
have been used to develop six closure objectives
for the whole site, and 32 for individual
components of the site. These are consistent with
those previously presented for the GMRP (Giant
Mine Remediation Plan SRK/Senes 2007 and the
DAR (INAC and GNWT 2010).The Giant mine
considers current slate of objectives to be fully
aligned with the stated goals of the project, and a
comprehensive basis for proceeding with
remediation works.

9 9. Closure Criteria and Comment The criteria for
Objectives
SW2 are all focused on
contamination in the aquatic
environment.
Recommendation The
objective addresses
contamination of the
environment as a whole and
criteria relevant to the
terrestrial environment should
be included.

June 25: The GMRP agrees that the focus of the
criteria under SW 2 is on water. This focus was
given considering that that transport of
contaminants by water is one of the key issues
facing the site. Terrestrial contamination over the
entire site related with contaminated soils is given
a specific criteria (CS-1) with a set of nine
associated criteria, reflecting the importance of the
issue. The importance of the terrestrial
environment is further addressed by specific
objectives and criteria, such as for example SW 1
(transport of contamination by air), SW 5
(protection from erosion).

10 10. Closure Criteria and Comment SW4 addresses
Objectives
communication about site
risks, including
communication with future
generations. The criteria for
SW4 have been improved and
now identify some of the key

June 25: Criteria SW4-1 identifies that public
communication initiatives would be included in
the Perpetual Care Plan. The intent of this is that
the Perpetual Care Plan would address long term
communications needs, including the maintenance
of visual cues. GMRP does not object to including
more specific reference to the maintenance of the

outcomes that will be needed visual cues into the future after the Perpetual Care
to support long-term
Plan has been reviewed and affected party input is
communication about site risks provided.
- for example, the visually
displeasing landscape.
Recommendation The critiea
should address the need for the
visual cues to be maintained
into the far future.
11 11. Closure Criteria and Comment The criteria for
Objectives
SW4 appear to assume that
physical areas requiring risk
communication will have both
physical barriers and visual
cues. However the current plan
will have areas (e.g., TCAs,
un-remediated soil areas)
where there is no physical
barrier. Risk communication is
still needed in these areas.
Recommendation It would be
useful to provide additional
separation or clarification of
expected long-term outcomes
for areas with no physical
barriers.

June 25: The GMRP considers the closure criteria
to be applicable to areas with no physical barriers.,
with the exception of SW4-3. The TCAs will have
large grey boulders, embankments or other barriers
to limit access.

12 12. Closure Criteria and Comment UG2 addresses
Objectives
physical and chemical stability
in relation to minewater
elevation. The CRP includes
specified criteria related to
physical stability and proposes

June 25: Chemical stability: Water quality in the
underground will be monitored, as data that is
relevant to the operation of the WTP. The
applicable water quality (chemical) criteria is the
WTP discharge as measured by the EQC. The
relevant, measurable parameter for protection of

refinement of these criteria
based on a proposed
reclamation research program.
This appears to be a reasonable
approach for understanding the
physical implications of
changes in minewater
elevations. There are currently
no criteria specified in relation
to the chemical stability aspect
of the objective.
Recommendation Criteria
should be defined to address
the chemical stability aspects
of the stated objective.
13 13. Closure Criteria and Comment P1 addresses
Objectives
potential flooding of the
underground through pits.
Previous versions of the
objective also addressed
infiltration of surface water
into the underground.
Identifying objectives related
to infiltration into the
underground or into pit backfill
materials would help to define
expected outcomes related to
pit covers. The January 2019
CRP leaves significant
uncertainty about whether
covers will be incorporated in
any of the pit reclamation, and
proposes that decisions about

the relative chemical stability of water in the
underground mine pool are the criteria related to
the mine water level. Reclamation research is
planned to evaluate if the mine water level can be
raised beyond currently planning limits without
unacceptable negative impacts on minewater pool
water quality.

June 25: Pit fill and cover design work is still
underway. P1 provides an overarching objective
for reducing the potential of underground flooding
by way of pits. GMRP agrees that criteria will
need refinement, and this will be developed
through ongoing engineering work to further refine
needed control measures. P1-4 criteria as noted is
in development addresses pit fill and cover
settlement.

covers will be made later.
Recommendation Objectives
and criteria should be
established to guide those
future decisions.
14 14. Closure Criteria and Comment BC4 addresses
Objectives
water and sediment quality in
Baker Creek. Criterion BC4-2
establishes requirements to
achieve site-specific water
quality objectives in
Yellowknife Bay, but this is
not very informative with
respect to performance in
Baker Creek. There are
currently no criteria that define
expectations for post-closure
sediment quality in Baker
Creek.
Recommendation It would be
useful to identify specific
performance requirements for
post-closure water and
sediment quality in Baker
Creek because these will be
more proactive and
informative about the success
of Baker Creek remediation
activities. These would be
helpful for developing a more
proactive adaptive
management plan.

June 25: Success criteria are expected to be based
on compliance with a future Fisheries Act
Authorization issued by Fisheries and Oceans
Canada.It is anticipated that this information
would be provided within the performance
assessment report. Some items also require
multiple years of monitoring to confirm and as
such the performance assessment is not expected
to be provided annually, which is in line with the
closure guidance. It is agreed that more clarity on
monitoring water/sediment in Baker Creek postremediation to meet closure objectives can be
offered.

15 15. Closure Criteria and Comment Criterion BC4-5
Objectives
proposes water quality in
Baker Creek that is similar to
upstream concentrations.
Upstream concentrations in
Baker Creek will continue to
be affected by loading from
un-remediated areas. If
successful, the remediation
activities at the Site should
mean that water contributed
from the site may have
concentrations that are lower
than incoming Baker Creek
water.
Recommendation It may be
beneficial to establish criteria
that define expected outcomes
with respect to post-closure
loading from the Site rather
than focusing on
concentrations, because the
reliance on concentrations may
not be effective in measuring
beneficial performance at the
site.

June 25: The GMRP acknowledges the upstream
loading and the challenges of this: either of these
numbers (load or concentration) will be affected
because of upstream inputs. The specific criterion
BC4-5 was intended to also capture possible future
wetland treatment benefits if the RRP is successful
but the specifics of the gain of passive treatment
(i.e. notable reduction in loading or reduction in
concentration) is not fully understood yet. Our
suggestion is to retain concentration based on
reliability of measurement and that concentration
bears a more direct relation to the objective,
exposure of aquatic and terrestrial organisms.

16 16. Closure Criteria and Comment T1 addresses
Objectives
arsenic loading from TCAs to
the environment. It is unclear
why the tailings objective only
addresses arsenic while
objectives for other
components address a broader

June 25: The principal contaminant loading to the
environment from the tailings is arsenic, hence the
focus of T1. Closure activities that control
exposure to arsenic will necessarily control
exposure to other contaminants associated with the
tailings. GMRP can broaden the reference in T1 to

range of contaminants.
Recommendation T1 should
be revised to define
expectations for all
contaminants.

include all contaminants, similar to the other
objectives.

17 17. Closure Criteria and Comment The criteria for T1
Objectives
focus on contamination to the
aquatic environment (with the
exception of the reference to
air quality through SW1).
Recommendation
Contamination of the terrestrial
environment should also be
addressed.

June 25: The principal mechanisms by which
contamination from the tailings can reach the
surrounding environment are through contact
water (addressed directly in the criteria) and
through wind (addressed in SW1). Other
mechanisms are addressed with specific
objectives, including T2 (direct contact) and T3
(mass movement due to dam failure).

18 18. Closure Criteria and Comment T2 addresses the
Objectives
reclamation of the foreshore
tailings. One key aspect of the
proposed design is to ensure
that the toe of the covered area
remains below the elevations
that could be affected by wave
action or contacted by people
wading. Historic lake level
data show substantial
variability and change, and
demonstrate that there is
uncertainty about future lake
levels, especially when
considering potential future
climate change and variability.
"The water elevation in
Yellowknife Bay has

June 25: The GMRP agrees that historic and
projected variability of water levels in the lake
must be factored into the design. With respect to
the specific criterion suggested, the proposed
criteria for minimum water depth is problematic,
as water levels that result in terrestrial exposure of
the cover would in no way impede the compliance
with objective T2, and depending on the needed
cover thickness, it may be necessary that part of
the cover is above typical water levels. As the
cover design is advanced, GMRP will continue to
consider potentially applicable additional criteria.

decreased since 2001 when the
cover was placed. In 2015, a
hydraulic assessment was
carried out to estimate the
average open water low (1-in2-year return period) to be
156.4 masl (Golder 2016a),
which is below the toe of the
existing cover." (CRP, Section
5.6.3.2)Furthermore, the
shoreline is a dynamic area.
Recommendation A criterion
that specifies the minimum
water depth above the toe of
the covered tailings would be
beneficial and help to define
long-term expectations.
Section 5.6.7 of the CRP
identifies some design criteria
that should be added to the list
of closure criteria for the
Foreshore Tailings:
Ã¢Â€ÂœPreliminary design
work for this area considers
extending the cover such that it
would provide coverage of the
tailings that would be
mobilized for up to a 1-in-500year wave event. This was a
combination of a 1-in-50-year
low water level (elevation of
156.04 masl) and 1-in-10-year

southeast wind in Yellowknife
Bay.Ã¢Â€Â
19 19. Closure Criteria and Comment Criterion T3-1 is
Objectives
about application of the
Canadian Dam Association
Dam Safety Guidelines. The
scope of the Dam Safety
Guidelines includes standards,
but also provides a strong
focus on management and
operation.
Recommendation The
criterion should be refined to
clarify that the dams will also
be managed and operated in
accordance with the
Guidelines.

June 25: GMRP agrees that dams on site will be
managed and operated in accordance with CDA
Guidelines. This is implicit in the
monitoring/maintenance activities, and stated more
explicitly in the TMMP and OMS (forthcoming).
Additional clarity reinforcing this can be added
either to the closure activities or closure criteria.

20 20. Closure Criteria and Comment The CRP discusses
Objectives
the development of an outfall
design aimed at avoiding
sediment re-suspension, in part
to address concerns raised
during the EA. There are
currently no objectives or
criteria that address the issue
of sediment re-suspension.
Recommendation Criteria
should be provided to address
sediment re-suspension from
the proposed outfall.

June 25: WTP-2-5 is a specific criterion for
sediment scour at the outfall. It is however not
clear in the table how this is measured. It is likely
inspection (video/divers) may address this
criterion combined with long term monitoring of
TSS at the edge of the mixing zone. This edit
could be made during finalization of the CRP.

21 21. Closure Criteria and Comment Objective WTP2
Objectives
focuses on meeting effluent

June 25: Objective WTP2 is focused on what can
specifically be achieved by and through the design

quality criteria and water
quality objectives. These same
measures are specified in the
criteria.
Recommendation It may be
more appropriate for the
objective to define the broad
outcome that is expected from
the collection and treatment of
contaminated water 
the protection of aquatic life,
non-degradation or water
quality and/or protection of
drinking water sources.

and operation of the water treatment plant and to
meet measure 14. The broader objectives are valid
for the project as a whole, but at the level of
closure objectives for the water treatment plant,
the intent is to focus on what can be achieved
through the design and operation of the plant, and
not the project as a whole. Expanding the
definition of the objective as suggested would
logically imply that many activities and criteria
that do not pertain specifically to the water
treatment plant would also need to be incorporated
at this level.

22 22. Closure Criteria and Comment Criterion WTP3-1 June 25: The 2.5 mg/L threshold is the specific
Objectives
would benefit from some
outcome that must be met from the specified test
clarification. The criterion
discusses compliance with a
specific test method, and also
meeting a total arsenic of 2.5
mg/L.
Recommendation Is the 2.5
mg/L threshold the specific
outcome that must be met from
the specified test, or are there
two separate tests that must be
completed?
23 23. Closure Criteria and Comment The suite of
Objectives
objectives for the water
treatment plant component
does not appear to address the
input end of the treatment

June 25: The GMRP does not see the need for a
specific objective related directly to water
collection. The collection of water will be driven
by the maintenance of a specific water elevation,
as defined elsewhere, and is not in and of itself an

process - the collection of
objective. The objective UG2 and criteria UG2-1
water for treatment.
address the collection of water for the treatment
Recommendation It is
plant.
possible that this could be
addressed as a separate closure
component,
Ã¢Â€Âœcontaminated water
collection,Ã¢Â€Â which
could have its own objectives
and criteria. However, it is also
likely possible to establish
appropriate objective(s) and
criteria related to contaminated
water collection as part of the
water treatment component.
The objective and criteria
should define the expectation
for collection of contaminated
site water in the post-closure
period.
24 24. Closure Criteria and Comment SI2 includes aspects
Objectives
related to physical safety and
contamination of the
environment. All of the criteria
appear to be related to the
physical safety aspect of the
objective.
Recommendation Criteria
should be established to
address the contamination
aspect.

June 25: Contamination is principally addressed
through the closure activity "Remove and dispose
of any renaming hazardous materials (asbestos,
PCBs, lead, mercury, ODS) from any remaining
infrastructure". A confirmatory-type criteria and
waste classification and tracking can be added to
provide positive confirmation and documentation
that all inventoried hazardous materials have been
removed.

25 25. Closure Criteria and Comment L2 addresses
Objectives
potential for contamination
from the proposed landfill.
Criteria for L2 do not address
potential for groundwater to be
affected by contamination,
although the monitoring
program includes plans for
groundwater wells to measure
performance. The criteria also
do not address potential for
contamination to affect the
terrestrial environment.
Recommendation Criteria
should be developed to address
the full scope of issues
included in the objective.

June 25: Specific criteria is presented in L2-7 for
meeting surface runoff criteria, however it is
correct that specific criteria have not been included
for potential groundwater and terrestrial
contamination, although these are both indirectly
addressed by closure criteria L2-7 and L2-1
"follow applicable guidelines for waste
management", as the applicable guidelines
considered address both issues. L2 also notes
Operational Monitoring Program that includes
groundwater quality. Baseline conditions will be
established prior and will be monitored for change.

Yellowknives Dene First Nation: Machel Thomas
ID Topic
1 Closure and
Reclamation Plan - Part
1 and Appendix 5.0A
(SW6)

Reviewer
Proponent Response
Comment/Recommendation
Comment There is no current
conceptual design for the final
surface reclamation for Giant
Mine. Section 1.1 of the CNR
Plan states that as part of the
potential terms and conditions
the Type A Water License that
final detailed designs will be
submitted. Point SW6, within
the Closure objectives table,
states an active involvement of
interested parties in

June 25: As part of the proposed plan submittal
process through the MVLWB, YKDFN will have
the opportunity to provide input into design and
construction plans, post-closure monitoring and
management plan and overall progress reports.
Section 4 of the Engagement Plan describes the
various forms of communication options carried
out by the GMRP. The development of the
Engagement Plan and subsequent communication
considerations were carried out in consultation
with the affected parties and no one form of
communication will suit all parties so numerous

Board Staff
Response

2 Appendix 5.2A Giant
Mine Freeze Program
Design Basis Report
and Appendix 5.0A
Closure Objectives

development of the closure
design and implementation.
Recommendation YKDFN
would like the opportunity to
review and provide feedback
on the detailed engineering
plans. Most notably for final
reclamation design, and
permitted land use and
restrictions (landscape design traditional knowledge).
Considerations for feedback
will include but not be limited
to: legacy planning, education,
long-term monitoring
opportunities, current and
future land use (renewable
energy), etc.

types are planned. Considerations for specific
residual risk communications (e.g. signs, murals,
land administration controls) will be developed
with affected parties during the development of the
Perpetual Care Plan beginning in June 2019. In
addition, the GMRP intends to engage directly
with the community on borrow design in late
2019, as that is is directly linked to landscape
/aesthetic considerations. The GMRP continues to
work with the YKDFN on the material
development intended for the grade 10 Northern
Studies Program.

Comment Consistent with our
communication to the Giant
Mine Oversight Board on April
23, 2019, we do not consider
the freezing of the stopes
containing the arsenic as and
appropriate long-term
remediation solution. Many
factors can contribute to the
loss of containment, e.g.
flooding of the mine,
groundwater penetration, etc.
YKDFN would like to
participate/engage with the coproponents and GMOB to

June 25: As per the Environmental Agreement, of
which the YKDFN is a signatory, all research
related to arsenic trioxide has been mandated to
the Giant Mine Oversight Board (GMOB). The
GMRP considers it appropriate for GMOB to
address this recommendation, however it is noted
that the Project is required to review effectiveness
and whether a new approach is appropriate every
20 years (Measure 2) and will engage the YKDFN
in this process.

pursue and actively engage
with industry for potential
alternative solutions to render
the arsenic trioxide inert. Table
5.0A-3 of Appendix 5.0 point
F2 states an independent
review conducted every 20
years to evaluate effectiveness
and consider research results.
Recommendation The
YKDFN would like to have
assurances that new and
existing research is continually
evaluated to determine if there
is a direct application to the
Giant Mine Remediation
Project for containing or
remediating the arsenic
impacted materials both
surficial and those stored
underground. Appendix 5.2A
discussed other options for
research, but those should not
be the only options considered
for remediation. Appendix 5.0
should consider research and
other technologies as part of
their review process to ensure
best management practices are
being utilized to ensure a
negligible risk towards
receptors. Evaluate the
possibility of providing a

research grant to universities or
other interested parties that
may help stimulate research
into better methods for
handling and remediating
arsenic compounds.
3 Engineering
Conceptual Design

Comment Key uncertainties
are well defined with final
design contingent on further
research and feasibility
investigation.
Recommendation The Board
require the co-proponents to
provide YKDFN with the
results of this research and be
consulted with and if necessary
accommodated regarding the
potential post-closure risks and
implications.

June 25: It is not clear to what research the
reviewer is referring. As per the Environmental
Agreement, of which the YKDFN is a signatory,
all research related to arsenic trioxide is led by
GMOB. It is noted that the Project is required to
review effectiveness and whether a new approach
is appropriate every 20 years (Measure 2) and will
engage the YKDFN in this process.

4 Controlled Mine Water Comment Are all the
Level Rise
underground workings
hydraulically connected or are
there groundwater
compartments that may
complicate maintaining the
mine pool around the 425 L?
Recommendation The Board
consider the risks with respect
to the proposed bulkheads (e.g.
to seal off the arsenic stopes)
and backfilling / grouting (e.g.
to stabilize below pits)?

June 25: The mine development workings (e.g.
drifts) are well connected and are continuous
laterally across the entire length of the mine on the
575L. Although at higher levels (e.g. the 425L) the
lateral connection is reduced, vertical connections
such as C-shaft and service raises to lower potions
of the mine exist. The GMRP is reducing risk
associated with the bulkheads. All drifts connected
to an arsenic stope and chamber will be backfilled
from the arsenic bulkhead out to the extent of the
frozen shell or within 5m of arsenic bulkheads.
These are added to provide additional support to
the existing arsenic bulkheads in the event of an

unexpected rapid rise in mine water level that
affects them. Voids under pits will be filled prior
to pit filling as necessary to meet risk-based
criteria and will also be designed to handle an
unexpected rapid rise in mine water level.
5 Controlled Mine Water Comment Given potential
Level Rise
compartmentalization
mentioned above, could the
water level rise from 795 L to
495 L reduce the ability to
maintain the mine pool and
groundwater gradients / plume
capture
Recommendation The Board
consider this scenario through
a modelling exercise?

June 25: A hydrogeological model was developed
and calibrated. It predicts that the mine would act
as a "sink" (for plume capture) at mine water
levels of -78 m above sea level (slightly below
750L), 33 m (425L) and 157 m (slightly above
Yellowknife Bay), and that groundwater
containment would be lost if the water were to rise
to 162 m (spill point elevation of the A2 pit).
Therefore, if the mine water level were to rise to
an elevation corresponding to the referenced
"495L", the mine would still effectively capture
arsenic impacted water. Please note that the
GMRP team does not recognize the references to
795L and 495L. Giant Mine has horizontal
underground developments at approximate
elevations of -127, -67 and +33m above sea level,
which are typically referred to as 950L, 750L and
425L, respectively, which would be close in
elevation to the "levels" reference in the comment.
Please refer to Figure 1, Section 1.0 of the Planned
Minewater Level Raise Reclamation Research
Plan. Note that the CRP does not provide for
raising the mine water level above 750L. It could
updated pending the completion of a Reclamation
Research Plan if the research demonstrates a
positive outcome.

6 Controlled Mine Water Comment The water level rise
Level Rise
may mobilize the arsenic in the
calcined tailings (and trioxide)
and result in variable arsenic
concentration that could affect
the water treatment plant
efficiency
Recommendation The Board
require the co-proponents to
conduct regular water
sampling during the trial water
level raise and how this may
affect treatability. The Board
require the co-proponents to
ensure that appropriate
mitigations are in place such
that water levels stay below the
frozen stopes elevation.

June 25: The GMRP acknowledges receipt of the
YKDFN's recommendation regarding the
completion of regular water sampling during the
trial water level raise. It is unclear to the team
whether the second recommendation - frozen stope
elevations - pertains to the trial water level raise or
to the long-term management of the mine water
pool. Please note that the Closure and Reclamation
Plan does not provide for raising the mine water
level above 750L (approximate elevation of -78m
above sea level, with fluctuations) in the long
term. For context, the base of the lowest arseniccontaining excavation to be frozen is at an
approximate elevation of +53m above sea level.
(Please refer to Section 1.0 of the Planned
Minewater Level Raise Reclamation Research
Plan.) The timing of the trial water level raise
proposed in the RRP would be such that the
arsenic stopes would not yet be completely frozen
and the trial raise would be planned and executed
in such a way as to prevent the mine water
elevation from reaching the base of the arsenic
stopes. However, this is still being researched in
order to design the trial mine water raise. The
specifics of the trial mine water level raise and the
various tasks involved are outlined in the RRP.

7 Seepage into Mine
Workings

June 25: Pit closure design work is ongoing, but
the aim is to fill the pits with the coarse fraction of
contaminated fill which is more permeable than pit
wall material. The pit closure design will also
incorporate drains in the base of the pit that
connect the pit fill to the underground. Grouting of
old drill holes may also be required in certain areas

Comment The backfill
materials may develop a water
table that will seep into the
workings and potentially affect
stability (thermal and
geotechnical). The plan to
stabilize the crown pillars and

plug the holings to surface are
acknowledged but have you
also considered permeability /
preferential flow path in the pit
floor and pit walls?
Recommendation Identify
potential preferential pathways
in the pits and consider options
for sealing / grouting

of the mine as part of this work. Regarding the
thermal stability, please see the response to
Yellowknives Dene First Nation: Machel Thomas
#8.

8 Seepage into Mine
Workings

Comment Is there risk to the
frozen arsenic chambers and
stopes from seepage into the
mine workings from the
backfilled pits?
Recommendation The coproponents consider what the
flow path that infiltration from
the backfilled pits (including
the waste case scenario of
flooding by Baker Creek) will
take and whether this may
encroach on the frozen zones

June 25: The chosen location of pit base drains
and the likely preferred flow path of infiltration
water to deeper locations of the underground and
the mine pool will be chosen to avoid the frozen
zones where possible. Voids in the vicinity of an
arsenic stope or chamber, with a bulkhead in place,
will be backfilled to the extent of the frozen zone.
Additionally, any development excavation close
enough to the 5m wide freeze zone (@-5°C) that
could convey infiltration water will be backfilled.
This will slow the rate of infiltration water
movement to allow any infiltration water to freeze
before it could infiltrate an arsenic stope or
chamber.

9 Seepage into Mine
Workings

Comment If there is moderate
to high risk of infiltration from
the backfilled pits, what pit
covering is proposed and how
would these be monitored and
maintained post-closure?
Recommendation The coproponents consider

June 25: Pit closure design is ongoing and the
GMRP will consider the recommendation on pit
covers, should they be incorporated in the design
process. If pit covers are required, they will be
graded to reduce ponding and water infiltration
into the pit will be minimized. Should the final
design exclude the use of covers, runoff associated
with the open pit areas will drain to the
underground.

maximizing run-off in cover
design
10 Water Treatment Plant
Construction Timeline:
Section 5.8 (WTP and
Outfall Systems) and
Section 6.8 (Schedule WTP) of the CRP.

Comment The YKDFN were June 25: The GMRP notes that no response is
concerned the WTP would take required for this recommendation.
10 years to build. Section
5.8.1.2: "It is estimated that the
new WTP will be
commissioned by 2026." As
outlined in Section 6.8
(Schedule - WTP), WTP
construction is scheduled for
Years 1 to 5 with operation in
Year 6. This includes Year 1/2
detailed design, Year 2/3
procurement & delivery of
modules/equipment, Year 4/5
construction, Year 6
operation). Assuming issuance
of a Water Licence will occur
by June 2020, operation of the
new WTP is expected to
commence as early as April
2025. The existing Effluent
Treatment Plant (ETP) will
remain in operation during
design/construction and the
first year of operation of the
new WTP (Year 6) until
treatment performance of new
WTP has been confirmed, then
the existing ETP, surface
storage ponds, and associated
infrastructure will be

decommissioned.
Recommendation
Clarification provided. No
further recommendations
required.
11 Water Treatment Plant
Effluent Quality:
Section 5.8 (WTP and
Outfall Systems) of the
CRP.

Comment YKDFN was
June 25: The GMRP notes that no response is
seeking clarification that the
required for this recommendation.
WTP is intended to take care
of the water decontamination.
The new WTP will operate
year-round and will discharge
effluent to Yellowknife Bay
with improved effluent quality
criteria (EQC), "end-of-pipe
limits", including a reduction
in arsenic concentrations to
meet the Health Canada
drinking water standard of
10µg/L.
Recommendation
Clarification provided. No
further recommendations
required.

12 Water Treatment Plant
Design Criteria:
Section 5.8 (WTP and
Outfall Systems) and
Appendix 5.8A
(Preliminary Design
Report for the Giant
Mine WTP; AECOM
2012) of the CRP.

Comment YKDFN is
concerned that the site is built
on a fault line and what would
happen if there is a shift.
YKDFN would like assurance
that the WTP is built to
withstand potential natural
disasters such as forest fires,
tornados, and earthquakes.

June 25: 1) As discussed in the CRP, the WTP
will be constructed to the National Building Code,
as well as the National Fire Code and National
Plumbing Code, which outline design
requirements. It will be founded on bedrock,
which is preferred over other soil types for
earthquake resistance. Refer to Section 2.2.5:
Seismicity in the CRP which states - "The Site is
in a region of low historical seismicity. Between

Within the Preliminary Design
Report (CRP Appendix 5.8A;
AECOM 2012), structural
design criteria include snow
load, wind load and seismic
load considerations appropriate
for Yellowknife obtained from
the National Building Codes
and will be increased by an
importance factor assigned to
post disaster buildings (i.e.
public water treatment and
storage facilities). There is
currently no evaluation of, or
design criteria specified to
protect against, forest fire
risks. Within Section 3.9.5
(Plant Fire Protection Systems)
of the Preliminary Design
Report, it states "The use of
sprinklers in the building is not
required."
Recommendation 1) The
Board ensures that the coproponents design criteria
seismic load considerations
take into account site-specific
geology (i.e. fault lines and
seismic activity). 2) The Board
requires the co-proponents to
include additional design
requirements to reduce the risk
of exposure to forest fires (e.g.

the years 1986 and 2011 (25 years), four
earthquakes of magnitude 1 to 2, and 14
earthquakes of magnitude 1 to 4, were measured
within radii of 300 km, centred at Yellowknife.
The calculated peak ground acceleration of 0.036 g
for the 2,475-year return period indicates a low
level of seismic activity and suggests that only
minor seismic events could be expected over the
long term of the GMRP (INAC 2011). The risk of
occurrence of earthquakes of magnitude between 5
and 7.9 occurring within a 300 km radius from
Yellowknife is rated as low to moderate and the
anticipated events were predicted to have minimal
structural impacts (INAC 2011)." 2) The WTP
building will be built of non-combustible materials
and limited vegetation in the immediate vicinity.
Given the low fire load and the occupancy level,
the WTP building will not be sprinklered.
However, fire suppression storage will be
incorporated into design.

vegetation management
surrounding the WTP
infrastructure, emergency
sprinkler/water pump systems).
13 Water Treatment Plant
Contingencies: Section
5.8 (WTP and Outfall
Systems) & Section
5.13 (Contingencies) of
the CRP - What is the
contingency plan
should the WTP
experience an
unexpected shut-down
for an extended period
of time (both parallel
trains out of operation
simultaneously)?
YKDFN want a re

Comment There is currently
no contingency plan provided
should the WTP experience a
natural disaster (e.g.
earthquake or forest fire) or
other upset that could render
the WTP inoperable. Within
Section 5.8.5.2 of the CRP the
following statement is made:
"In the event of a malfunction
in the WTP resulting in the
production of water that does
not meet the discharge criteria,
the water would be contained
in the holding system. The
water could be recycled
through the plant or returned to
underground storage." It is
assumed that the "holding
system" is referring to the
interim treated water storage
with two below-ground
concrete cells, each capable of
storing approximately 800 m3
of effluent and the
"underground storage" is
referring to the equalization
storage within the mine, which
can provide approximately

June 25: (1) Water quality of the effluent will be
monitored for compliance to discharge criteria. If
discharge criteria are exceeded an Inspector and
the MVLWB will be notified and the appropriate
action will be taken which may include stopping
discharge to Yellowknife Bay. (Please refer to
Table 8-3 of the SOP for Effluent and Water
Sampling.) (2) The Water License includes
provisions to notify the MVLWB and affected
parties should an EQC or aquatic effects action
level be exceeded. Specifically, the incident would
be immediately reported to the 24-Hour Spill
Reporting Line per NWT Spill Report Form
1752/0593. (Please refer to Section 6.1.1 of the
Spill Contingency Plan.) In addition, the MVLWB
and an Inspector would be notified within 24
hours. (Please refer to Table 9.0-1 of the Water
Management and Monitoring Plan.) The GMRP
suggests that additional requirements in the license
are not needed. (3) As with any other service
disruption, the mine pool provides storage when
the WTP is offline (a contingency). The
underground has suitable storage to deal with an
unexpected delay in mine water pumping and
treatment for more than two years. (Please refer to
the depth and storage volume relationship, Figure
5.2-1 of the Water Management and Monitoring
Plan.) Two years should allow a suitable time to
rebuild the plant following a natural disaster.

177,000 m3 of underground
storage. Would this provide
sufficient storage to allow for
the necessary amount of time
needed to construct a back-up
or replacement treatment plant
that would ensure water that
does not meet the discharge
criteria is not released to
Yellowknife Bay?
Recommendation 1) The
Board requires the coproponents to commit to
additional contingencies to
ensure water that does not
meet the discharge criteria is
not released to Yellowknife
Bay in the event of a natural
disaster or an unexpected shutdown of the WTP for an
extended period of time (e.g.
back-up system plans and/or
sufficient storage to allow for a
clearly defined re-construction
timeframe). 2) The Board
requires the co-proponents to
commit to an appropriate
public notice warning system
should a release occur or
aquatic effects/water quality
monitoring results exceed
criteria. 3) The co-proponents
document the estimated

number of days of downtime
before the storage capacity is
reached? What is the
contingency plan should the
WTP be out of operation for
this number of days?
14 Townsite/Shoreline
Remediation Standards:
Section 5.4
(Contaminated Soils
and Sediments) of the
CRP - If residential
development occurs
despite the YKDFN's
opposition, they at least
want the area to be
remediated to
residential guidelines
rather than industrial.

Comment YKDFN is deeply June 25: The GMRP notes the concerns.
concerned about public safety
and do not want people further
exposed to arsenic. YKDFN
wishes to prevent residential
development within the former
Townsite and along the
shoreline of Great Slave Lake
(Yellowknife Bay). Should
residency occur despite
YKDFN's opposition, they
want the area remediated to
residential guidelines rather
than industrial. As detailed in
Section 5.4.8 of the CRP,
contaminated soils/materials
within the Townsite/Marina
Areas and Shoreline Lands will
be excavated to meet the
residential soil quality
standards. In addition, the
nearshore sediment will be
partially excavated and capped
with an engineered cover. The
remainder of the Developed
Areas will be excavated to
meet the industrial soil quality

guidelines.
Recommendation
Clarification provided. No
further recommendations
required.
15 Townsite/Shoreline
Public Safety: Section
5.4 (Contaminated
Soils and Sediments) &
Section 5.9 (Buildings
and Site Infrastructure)
& Section 5.12
(Monitoring and
Management) of the
CRP - How can
residential development
be
discouraged/restricted
within the former
Townsite and shoreline
lands? And how

Comment YKDFN is deeply
concerned about public safety
and do not want people further
exposed to arsenic. YKDFN
wishes to prevent residential
development within the former
Townsite and along the
shoreline of Great Slave Lake
(Yellowknife Bay). YKDFN
would like to know what the
Townsite and Shoreline areas
are going to look like at the
end of reclamation and, if
possible, have the areas
remediated to residential
standards, yet be reclaimed in
such a way that would make
new development less
attractive. YKDFN would like
to be involved in the final
reclamation design planning.
YKDFN would also like to be
involved in the planning and
execution of any long-term
monitoring programs, not only
for training and employment
opportunities, but to ensure the
risks and legacy of the site will

June 25: Please refer to ORS 5 - Attachment 2 Contaminated Soils Response, for 1), 2), and 4).
With respect to 3) Through the regulatory process
the YKDFN will be actively engaged for their
review and input on design plans and monitoring
programs. 5) As noted in Table 5.0A-5 the
shoreline lands sediment cover criteria is in
development in CS1-9, however it is in the
intention of the Operational Monitoring Plan to
ensure the cover is operating as required, and will
ensure settlement and erosion are occurring, or if
so that appropriate mitigative/management
activities are implemented.

not be forgotten by future
generations.
Recommendation 1) Addition
of administrative controls to
restrict/prevent residential
development in the
townsite/marina and shoreline
lands areas (regardless of soil
quality standards achieved). 2)
Add requirement/commitment
to have townsite and shoreline
lands re-zoned as NP - Nature
Preserve or PR - Parks and
Recreation and/or establish
permanent legal constraints on
land dispositions and activities
(e.g. Land Titles caveats). 3)
Provide clear commitment and
process to have YKDFN
involved/engaged in the
detailed design planning
(specifically surface
reclamation and long-term
monitoring programs). 4)
Provide clarification as to who
has jurisdiction over the former
Townsite. 5) In addition to
visual inspection (Table 5.12-6
of CRP), increase long-term
sediment cover monitoring and
maintenance requirements
and/or add risk management
measures (i.e. physical and/or

administrative controls) to
ensure cover is not disturbed
and risks to human health (i.e.
direct human contact with
contaminated sediment through
wading or swimming) is
maintained at acceptable
levels.
16 Form of arsenic in the
environment, and
prevention of the
exacerbation of
dissolution of arsenic
from in place and new
soil and sediment
deposits

Comment Except in the case
of direct incidental or
purposeful soil or sediment
ingestion by humans, wildlife,
fish and invertebrates, the
toxicity of arsenic will be first
and foremost controlled by its
tendency to dissolve in the
surrounding water which in
turn controls bioavailability
and uptake into living things.
This is relevant for plants in
the rhizosphere and aquatic
life, including edible resources.
Solubility based aqueous
transport is also for long term
loading to Baker Creek, upper
Yellowknife Bay, and various
other areas of interest. The
geochemical drivers of arsenic
sorption versus dissolution in
soils, subsoils, and aquatic
sediments are very well
understood. Among these are
prevalence of oxic conditions

June 25: There is no plan to include discussions of
arsenic cycling in the monitoring and management
plans. The GMRP developed site specific water
quality objectives that account for various arsenic
species (also see the response to Giant Mine
Oversight Board:#22 in ORS 6. For ease, that text
has also been included at the end of this response).
The EQC for the new WTP is to have arsenic at
the drinking water standard and it is not thought
that extensive speciation monitoring is required
given the very low EQC. A commitment to
identify, monitor, and mitigate against any
remediation and associated processes and activities
that could alter arsenic environmental partitioning
in the aquatic environments on-site, within Baker
Creek, and in upper Yellowknife Bay is not
appropriate at a contaminated site where extensive
removal/covering of material will occur. The
GMRP monitoring in the AEMP/SNP will include
monitoring of redox and total and dissolved
arsenic. (Response from ORS 6 - Giant Mine
Oversight Board: GMOB #22 for additional
information: SSD curves were developed for
pentavalent and trivalent arsenic and pentavalent
arsenic only and the SSWQO was selected as the

that in turn support the
presence of iron and
manganese oxyhydroxides as a
an important sorptive phase. At
least two aspects of human
activities or natural activities
(as driven by changes in
climatic conditions, for
example) that can alter redox
conditions in shallow soil and
sediment systems and result in
higher relative masses of
arsenic that are available for
ecological exposures. (i)
increased primary or secondary
productivity, and increased
rates of detrital organic matter
input, can increase rates of
heterotrophic microbial
decomposition, and deplete
oxygen in the process resulting
in redox reductions and
increased As dissolution. (ii) It
is common to observe altered
sediment geochemistry, redox
changes, and enhanced arsenic
solubilization in mine-affected
watersheds that also
experienced sulfate additions,
either as a result of sulfide
mineral oxidation or process
chemical additions. This can
drive microbial sulfate

more conservative HC5 value from the two SSD
models. The HC5 for pentavalent arsenic only was
35.7 ug/L and for pentavalent and trivalent arsenic
combined was 31 ug/L. Therefore, the more
conservative (i.e., lower) HC5 of 31 ug/L was
selected as the SSWQO. Therefore, the SSWQO
for pentavalent and trivalent arsenic is protective
of conditions where either form of arsenic may
predominate).

reduction in freshwater
sediments that are typically
strongly sulfate limited, and in
turn arsenic release.
Recommendation
Commitments in the Giant
Mine Remediation Plan, Water
License Application, and
associated monitoring and
management plans should
include (i) discussion of the
important controls on arsenic
sorption / dissolution; (ii) a
commitment to identify,
monitor, and mitigate against
any remediation and associated
processes and activities that
could alter arsenic
environmental partitioning in
the aquatic environments onsite, within Baker Creek, and
in upper Yellowknife Bay; and
(iii) include in future routine
monitoring the redox
conditions and associated
solid-phase/dissolved-phase
concentrations of arsenic in
aqueous source areas, Baker
Creek, Yellowknife Bay near
the treated water discharge
pipe, and at / beyond the
established initial dilution zone
in Yellowknife Bay.

17 Long-term
management of arsenic
fate and ecological/
human exposure
potential based on a
detailed analysis of
arsenic mass balance
and flux, in addition to
media concentrations

Comment The EA approval
and requested water license
application is based on an 11
year remediation program and
100 year Project horizon. The
human health and ecological
risk assessment that provides
the fundamental support for the
scope and particulars of risk
management of residual
contamination is based in large
part on current arsenic
concentrations in relevant
exposure media, and risk
management actions such as
relocation, capping, and
fencing, as well as water
treatment to achieve the
project-specific water quality
objectives at various points
along the water discharge path.
Exposures of living organisms,
and future risks, will depend
on secondary contaminant
repositories, including soil and
sediment, just as the current
case for other than the primary
mine wastes. For sediments in
particular, limited dissolved
phase arsenic discharges to
below the levels that will result
in risks from water-associated
exposures will still result in

June 25: The GMRP has an extensive monitoring
program proposed and is confident the metrics
(e.g., concentrations) are the correct type of
monitoring to meet both the water license
requirements and support broader, future
decisions. Between the EQC report (20 year
horizon) and the HHERA report (100 year
horizon) much of the effects in the medium and
long term were assessed. The HHERA concluded
that the remediation plan will result in low risk to
humans. That said, once remediation is complete,
there are opportunities to revise monitoring
programs based on the residual risk remaining and
have this tied to results of monitoring. Also note
there are plans for community- based monitoring
initiatives for areas outside Site. The focus of the
GMRP monitoring will be on-site.

cumulative sorption and
loading of arsenic to surficial
sediments along the aquatic
transport pathway. This will be
especially problematic over the
next several decades and
centuries if Site soils and other
media are left in place with
arsenic concentrations up to
3,000 mg/kg, in the absence of
specific control on long term
dissolution and waterborne
transport into and beyond
Baker Creek.
Recommendation Greater
emphasis of the larger
approach and various
referenced monitoring and
management plans to focus not
just on instantaneous
concentrations in
environmental media and the
associated spatiotemporal
trends, but also efforts to
understand (i) what specific
mass areas of arsenic are
available for environmental
redistribution over longer time
horizons; (ii) quantitative
arsenic flux in untreated and
treated water, dust, and other
transport media to the lake
environment and terrestrial,

wetland, and lake
environments that are outside
of the geographic scope of the
remediation project; and (iii)
predicted future concentrations
within the broader terrestrial
and aquatic ecosystems. This
level of ongoing analysis will
be needed to ensure that Site
remedial activities will not
pose an undue burden on
future generations.
18 High residual
concentrations of
arsenic (= 3,000 mg/kg
total arsenic) in
unfenced soils within
(and beyond) the
Project geographic
scope

Comment The upper range of
arsenic concentrations in soil
for which no active risk
management is proposed was
predicted to result in human
incremental lifetime cancer
risks of greater than 1 in
100,000, which is routinely
defined by Health Canada as a
threshold for acceptable risks.
Various efforts have been
made to examine the
bioaccessibility of arsenic in
soil to humans based on the
gastrointestinal (ingestion)
pathway, and I expect that such
bioaccessibility estimates were
used in the human health
exposure estimate.
Nonetheless, various research
efforts have gone into

June 25: Please note that Health Canada describes
risk of 1 in 100,000 as negligible. The GMRP
considers the risk management strategy proposed
in the CRP as appropriate. There is no plan to
study how to better sequester residual arsenic in
soils.

assessing soil amendments or
changes in conditions that can
either decrease or increase the
human bioaccessibility of
arsenic from soil. We were
unable to confirm whether the
Giant Mine Remediation
Project includes commitments
to specifically undertake and
support field trials and
associated research on
emerging and innovative
methods to better sequester
residual arsenic concentrations
in affected soils and reduce
bioaccessibility and
bioavailability, both to humans
and other living organisms.
Recommendation The future
project monitoring and
adaptive management
measures needs to include a
commitment, under the
Reclamation and Remediation
Monitoring Plan to conduct
and support focussed research
on soil amendments that could
reduce arsenic bioaccessibility
and bioavailability over the
long term. Such measures
should also include studies on
factors such as climate change,
including alterations in mean

annual precipitation or
evaporation, that could
influence arsenic
bioaccessibility and
bioavailability.
19 Baker Creek Water
Quality The YKDFN
have stated that they
are not happy that only
the portion of the creek
that flows on site
(Reaches 0 to 6) will be
remediated, and that
portions of the creek
upstream of the site
(Reach 7) will not be
remediated. The
concern is that water
flow from upstream
areas

Comment The Giant Mine
Remediation Project proposes
to remove all areas within
Baker Creek that contain
contaminated sediments
(Section 5.4.7.6 Baker Creek,
Page 5-106 of GMRP Closure
and Reclamation Plan).
Contaminated sediments are
present in Reaches 0 to 6 of
Baker Creek (the area of Baker
Creek within the mine site
between Yellowknife Bay and
upstream to where Highway #4
crosses Baker Creek). The
portion of Baker Creek
upstream of Highway #4 is
known as Reach 7; no physical
disturbance or tailings from the
mine have impacted this
portion of Baker Creek (Figure
2.5-1, Page 2-47 of GMRP
Closure and Reclamation
Plan). No additional
remediation of this upstream
section of stream would result
in improvements to Baker
Creek water quality. Although

June 25: As outlined in the Engagement Plan, the
GMRP commits to regularly updating the YKDFN
on the remediation project. As outlined in Table 71, Summary of Engagement Triggers and
Methods, of the Engagement Plan it notes who and
how affected parties will be engaged on any
Environmental Management Plan and Programs,
this includes AEMP and other monitoring
programs. As noted in the CRP, the GMRP is also
exploring the potential of passive treatment
alternatives (e.g. wetland) as a Reclamation
Research Plan that may be able to further reduce
upstream loadings into Baker Creek. The
outcomes of this research will be presented to
Affected Parties.

the upper portion of Baker
Creek hasn't been impacted by
physical disturbance or mine
tailings contamination, it has
been affected by aerial
emissions from the mine
roaster stack and by dust
contamination. The area
potentially affected by roaster
stack emissions could extend
as far as 20 or 30 kilometres
from the mine site (Paragraph
5, Page 1 of Appendix 2B
Baker Creek Ecosystem
Synthesis Report). This area is
so large (hundreds of square
kilometres) that it would be
impossible to excavate a few
inches of affected soils from
the entire area, and in doing so
would totally disturb a very
large area within the
Yellowknife regional
environment. Adult Arctic
grayling move into Baker
Creek from Yellowknife Bay
to spawn during the spring
runoff period. Once spawning
has occurred, adult grayling
move back downstream and reenter Yellowknife Bay. Most
adult grayling likely do not
reside in Baker Creek for a

period of more than a few
weeks each year limiting their
exposure to elevated arsenic
levels in the water. The youngof-the-year grayling reside in
Baker Creek for a somewhat
longer period until they are
large enough to migrate
downstream into Yellowknife
Bay. According to Figure 2.3-4
(Page 2-31) of GMRP Closure
and Reclamation Plan,
concentrations of arsenic in
Baker Creek flows upstream of
the Giant Mine site are
relatively low in the spring,
being at or below the allowable
level set in the Metal and
Diamond Mining Effluent
Regulations (MDMER).
However, arsenic
concentrations in Baker Creek
flows upstream of the mine site
have increased by late summer
or fall and often exceed limits
set by the MDMER. The lower
concentrations of arsenic in the
spring are attributed to dilution
by higher spring freshet
(snowmelt) flows.
Recommendation That the
Board require the coproponents to regularly update

(at least annually)YKDFN on
remediation progress during
the process of removing
contaminated sediments from
Baker Creek, as well as on
results of water quality and
other aquatic testing that is part
of the Aquatic Effects
Monitoring Program.
20 Baker Creek Fish and
Fish Habitat The
YKDFN are very
concerned about fish
and fish habitat in
Baker Creek, and how
fish habitat will be
affected by the
excavation of
contaminated
sediments and by
proposed relocation of
sections of Baker
Creek. It is known that
Arctic grayling and
longnose suckers sp

Comment Recent studies have
documented current fish use
and habitat within Reaches 0 to
6 of Baker Creek (Table 2.5-1
of GMRP Closure and
Reclamation Plan; Page 2-45).
Because creation of future fish
habitat cannot occur until after
contaminated sediments have
been removed from Reaches 0
to 6 and the stream channel has
been relocated where
necessary (scheduled for Years
6 to 8 according to Section 6.5
of GMRP Closure and
Reclamation Plan; Page 6-5),
there is still time to involve the
YKDFN in determining what
type and how much fish habitat
should be constructed to offset
losses in fish habitat that
occurred previously due to
development and operation of
the Giant Mine, as well as new

June 25: The GMRP will continue to work with
the YKDFN Chief and Council and its officials
during the design of Baker Creek and the
development of any offsetting plan required. In
addition, the GMRP will be regularly updating the
Chief and Council and members on the
remediation project as outlined in the Engagement
Plan submitted as part of the GMRP Water
Licence Application package. These updates can
also include details of monitoring of the
rehabilitation of Baker Creek.

losses resulting from
implementation of the GMRP
Closure and Reclamation Plan.
Table 5.0A1 in Appendix 5.0A
point SW6 states the use of
traditional knowledge in
design and monitoring of
Baker Creek re-alignment and
habitat replacement in
monitoring will be used for the
Fisheries Act authorization.
Recommendation The
YKDFN would like to be
engaged in a government-togovernment capacity in the
development of the Fisheries
Offsetting Plan for Baker
Creek, including the planning
and design of replacement fish
habitat to be constructed
following the excavation of
contaminated sediments and
completion of the proposed
channel relocations. YKDFN
would also like to provide
input to development of the
Fisheries Offset Monitoring
Plan for Baker Creek once the
new fish habitat has been
constructed. Finally, YKDFN
would like to be regularly
updated on the effectiveness of
the new fish habitat created in

Baker Creek, as well as the
numbers, species and life
stages of fish documented to
be utilizing the stream.
21 Baker Creek Flood
Proofing YKDFN want
assurances that the
redesigned flood
channel along Baker
Creek will be
constructed and sized
to contain any potential
flows and prevent any
possible flooding of the
mine and subsequent
remobilization of
As2O3.

Comment The flood plain
adjacent to Baker Creek has
been designed to handle the
Probable Maximum Flood
(PMF) event without flooding
the mine. A Probable
Maximum Precipitation (PMP)
and PMF study for Baker
Creek was completed as part of
the Giant Mine - Baker Creek
Flood Hazard Assessment
(Appendix 5.5-C). Based on
that study, the critical PMF for
Baker Creek at the Giant Mine
site is estimated to result from
runoff from a probable
maximum 48-hour rainfall
event combined with the melt
of a 1 in 100-year snow
accumulation. This PMF event
is predicted to have a flow of
193 m3/s at the mouth of
Baker Creek in Yellowknife
Bay. For comparison, the
1:100 and 1:1000-year floods
predicted for Baker Creek at its
outlet to Yellowknife Bay are
12.7 and 25.1 m3/s
respectively (Table 5.5-1 of

June 25: The GMRP would be happy to deliver a
plain language presentation on this topic during
the public hearing and/or during engagement prior
to the hearing.

GMRP Closure and
Reclamation Plan; Page 5114). Figures 5.5-8 and 5.5-9
(Pages 5-141 and 5-142) of
GMRP Closure and
Reclamation Plan show the
Probable Maximum Flood
Inundation Extent and Flow
Velocity for the reaches of
Baker Creek located on the
mine site.
Recommendation It is
recommended that the coproponents deliver a plain
language presentation during
the water licensing public
hearing (scheduled January
2020) to describe how the
Probable Maximum Flood was
calculated for Baker Creek,
and explain the process used to
design the floodplain to handle
the PMF.

