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General File

Comment (doc) Cover Letter
Recommendation

1

Section 4.0 Comment The hydrodynamic model has
Hydrodynamic Model predicted that during the 50 year post-closure
period Panda and Koala will fully mix shortly
after post-closure and that Koala North will
have weak stratification at the bottom of the
pit. However, this modelling has assumed that
the "bottom of the pit" is the top elevation of
the Fine Processed Kimberlite(FPK). According
to the FPK Consolidation Model (Section 2.0),
over the modelled 200 years, the FPK is
anticipated to settle with a minimum
consolidation of 90 m (Koala North), and a
maximum consolidation of 115 m (Koala Pit).
Based on Figure 2 it appears that the pits are
anticipated to consolidate an estimated 35 m
within the 50 year time frame used in the
hydrodynamic model. The influence of this
consolidation on the hydrodynamic model has
not been discussed in the report. The
hydrodynamic model and the assumption of

Dec 13: The potential implications of FPK
consolidation have been considered for the
proposed deposition volumes as detailed
throughout the water quality modelling
technical memorandum (Golder 2018).
Hydrodynamic modelling was conducted for
various water cap thicknesses (as a result of
PK consolidation). For more detail please see
response to ECCC-02. Figure 2 in Golder
(2018) presents consolidation curves, which
show settlement and pore water release from
consolidation of the FPK over time in the
three pits. This figure does not show predicted
mixing conditions and stratification.
References: Golder Associates Ltd. (Golder).
2018. Ekati Mine - Supernatant Water Quality
Modelling of Panda, Koala, and Koala North
Pit Lakes at Closure. Technical Memorandum.
1895916-E18041-TM-Rev0-6300. Submitted to

full mixing of the pits is further used as an
Dominion Diamond Ekati ULC. August 30,
input to the water quality supernatant model 2018.
and could have implications on water quality
predictions.
Recommendation ECCC recommends that the
Proponent examine potential implications of
FPK consolidation on the overall pit water
quality based on the hydrodynamic model.
2

Section 4.3 Comment The hydrodynamic model assumed
Hydrodynamic Model a constant lake bed (Processed KimberliteAssumptions
Water interface) elevation through the
simulation period (424 masl). However, the
report also states that multiple depths of
mixing were evaluated, including depths far
beyond the anticipated FPK surface. However,
it has not been stated which FPK depths were
evaluated. It is unclear whether the report has
assessed the maximum consolidation FPK
depths as discussed in Section 2.0 and if
vertical mixing still occurred under these
conditions.
Recommendation ECCC recommends that the
Proponent provide clarification on which FPK
depths and mixing depths were modelled and
whether the maximum consolidation
scenarios where considered.

Dec 13: Model runs were conducted to assess
the mixing conditions in the pit lakes with
various water cap thicknesses up to 100 m.
Model results for these simulations show lack
of stratification for Panda and Koala pit lakes
for water cap thickness of 100 m or less. The
consolidation model shows that after 120
years, the one-dimensional centre column of
the fine processed kimberlite (FPK) is
predicted to consolidate by about 70 m,
resulting in water cap thickness of 100 m.
Once the water cap gets to be about 100 m
deep (120 years post closure), the top 90 m of
the water column in Panda and Koala pits is
predicted to remain fully mixed. The bottom
10 m of the pits is predicted to have higher
concentrations compared to the surface
waters (top 90 m) as a result of pore water
release, but the water column is predicted to
turn over at least once a year in Panda pit and
once every three years in Koala pit. In KoalaNorth, the bottom 20 m is predicted to have
higher concentrations relative to surface
waters. While it is possible that this pit lake
may become stratified at some point in the
future, such a condition is likely to improve,
rather than worsen, water quality conditions.
If the pit lake does stratify, this will isolate
additional PK pore water from surface waters

and thus reduce the load from pore water into
the water column. As described in Section 6.1
of the water quality modelling technical
memorandum (Golder 2018), the following
conservative assumptions are incorporated
into development of source terms for waste
rock storage area (WRSA):
• The WRSA seepage concentrations
were conservatively modelled as
constant over time (i.e., no
exhaustion of source was considered
although this is expected over time).
• The WRSA source term
concentrations for most constituents
are at higher concentrations than the
measured data used to derive the
terms, and solubility controls were
not assumed in their derivation.
• As presented in Dominion’s response
to Question 4 in Brodie Consulting
(2018), the source term
concentrations were generally within
the range, or higher than, monitoring
data (1999-2017). This means that
the source terms are conservative, as
they will lead to higher predictions
than can be expected in the future.
For these reasons, the predicted
concentrations in pit lake water columns are
considered to be conservative. As described in
the response to ECCC-05, water quality will be
measured and tracked during filling, which will
allow for adaptive management responses to
be implemented, if necessary. References:
Brodie Consulting. 2018. Review of Panda
Koala Deposition Study Report. Memorandum
submitted to Paul Green, Government of

Northwest Territories - Environment and
Natural Resources. Submitted from Lara
Fletcher, Brodie Consulting. November 27,
2018. Golder Associates Ltd. (Golder). 2018.
Ekati Mine - Supernatant Water Quality
Modelling of Panda, Koala, and Koala North
Pit Lakes at Closure. Technical Memorandum.
1895916-E18041-TM-Rev0-6300. Submitted to
Dominion Diamond Ekati ULC. August 30,
2018.
3

Section 5.0 Supernatant Water
Quality Model

Comment ECCC notes that modelled dissolved
concentrations are not directly comparable to
guidelines based on total concentrations. The
supernatant water quality model used
dissolved metals as inputs to the model.
However, the water quality benchmarks that
are being presented for comparison (CCME
and site specific) are based on total
concentrations.
Recommendation ECCC recommends that the
Proponent use an appropriate format to
present information to prevent
misinterpretation of the modelling results.

Dec 13: Dissolved concentrations were
applied as model inputs for the reasons
described in Section 5.3(3) of the water
quality modelling report. The modelling
assumed that total and dissolved
concentrations will be effectively equivalent,
because the geochemical weathering and
pore water expression sources will contribute
mainly dissolved metals, and any particulate
metals from runoff and other sources are
expected to settle rapidly. This assumption is
based on observations in other pit lakes that
have been filled with mine waste and water,
as well as in other waterbodies in and around
the mine site. It is possible that, despite the
lines of evidence suggesting that particulate
metals will be negligible, some particulates
could remain in suspension. If this is the case,
the monitoring data collected from water cap
during the filling period, which would include
measurements of both total and dissolved
metals, would identify any particulate metals
before the pit lake is completely filled. This
would allow for the implementation of
adaptive management measures if required to
manage the concentrations; which would
likely include short term diversion and

management of the pit lake overflow water
through the LLCF until the particulate solids
have settled. For these reasons, even though
the dissolved fraction of trace metals was
used as an input, the predicted concentrations
presented in the report are comparable to
guidelines based on total metals because the
dissolved and total concentrations in the
water column are expected to be equivalent.
4

Section 5.1 Supernatant Water
Quality Model Inputs

Comment The sources used in the
Dec 13: Please see attached response for
supernatant water quality model include:
ECCC-04.
undisturbed area runoff water quality based
on median concentrations in the Polar-Vulture
Stream between June and September 2016,
freshwater cap water quality based on median
concentrations at Upper Exeter Lake between
August and September 2016, and pore water
quality based on Beartooth pit monitoring
data between October 2016 and June 2017.
Monitoring at these sampling locations has
been underway at the mine site for a number
of years pre-2016. The report does not
describe why this specific range of monitoring
results was used. Additional monitoring data
could provide a more accurate estimation of
the median water quality for these inputs.
Recommendation ECCC recommends that the
Proponent describe the rationale behind the
selected date range of data inputs used for
derivation of the median.

5

Section 6.0 Conclusions

Comment The supernatant water quality
model identifies a number of parameters that
are expected to exceed guidelines during the
200 years of modelled post closure water
quality in the pits. The parameters that exceed
guidelines include: aluminum, chromium,
cobalt, copper, and iron. The report identifies

Dec 13: Minewater and freshwater
accumulated in the Panda/Koala open pits will
be retained and readily managed for as long
as necessary, including options to pump
through the LLCF or water treatment, in the
event that water management is required.
These are the primary proposed actions at this

that the modelling was based on a number of
conservative estimates and therefore the
actual concentrations are likely to be lower.
However, the sources that are contributing to
these benchmark exceedances are not clearly
identified in the report.
Recommendation ECCC recommends that the
Proponent discuss the modelled water quality
benchmark exceedances, including
identification of potential sources, and how
adaptive management and monitoring will be
utilized to prevent benchmark exceedances.

time. As per response to comment GNWT-04,
further contingency options will be developed
if modelling or operational monitoring results
indicate that closure criteria will be exceeded.

GNWT - ENR: Central Email GNWT
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General File

Comment (doc) ENR Letter with Comments
and Recommendations and Attachment
Recommendation
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General File

Comment (doc) November 27, 2018 - Brodie
Consulting Memo - Review of WPKMP Version
8.0 and Panda &amp; Koala Deposition Study
Recommendation

1

Topic 1: Review by
Brodie Consulting and
Attached
Memorandum

Comment ENR retained Brodie Consulting
Limited (BCL) to review the Panda/Koala
Deposition Study. This review included
corresponding directly with Dominion to
clarify several details. The results of BCL's
review, including the responses from
Dominion are included in an attached
memorandum, which is provided for the
information of the Board.
Recommendation None

Dec 13: Acknowledged

2

Topic 2: Model
UncertaintyPanda/Koala
Deposition Study

Comment The predictions in the Deposition
Study are based on four linked models and
there are assumptions and uncertainties
associated with each model. As such, ENR

Dec 13: Monitoring data will be collected for
utilization in a cover optimization study to be
completed as part of Reclamation Research
Plan RP 2 - Panda/Koala Closure Freshwater

Board Staff Response

3

Topic 3: Predicted
Benchmark
Exceedances

understands that the model results only
provide an indication of likely outcomes.
Dominion acknowledges this with the
statement: Given the inherent uncertainties,
the water quality model should be viewed as a
tool to aid in the design of monitoring
programs and mine planning, development of
mitigation strategies, and identification of
potential risks rather than to provide absolute
concentrations. Conservative assumptions
have been incorporated where uncertainty is
known to exist, so that predicted
concentrations are likely to exceed actual
future concentrations. Ongoing monitoring
and collection of operational data during and
after pit filling will be required to confirm the
accuracy of current predictions, and to update
model predictions if required. This
requirement is also acknowledged by
Dominion in Section 4.7.
Recommendation 1) ENR agrees that ongoing
operational monitoring will be required and
recommends that monitoring results be
compared against model predictions on a
regular basis.

Cap Depth (see response to IEMA-6 for more
information on RP 2). Monitoring data will
include operational data during the filling of
the Beartooth, Panda/Koala Pits and closure
monitoring data in Beartooth Pit after the end
of processed kimberlite deposition.

Comment The model predictions are
compared against AEMP benchmarks, and
several parameters (aluminum, copper,
chromium, cobalt and iron) are predicted to
exceed AEMP benchmarks at some point over
the modelled timeframe. Dominion has noted
that there is some conservatism built into the
modelling, e.g. not considering geochemical
controls, and it is likely that actual
concentrations will be less than predictions.
ENR also notes that the model predictions are
compared to AEMP Benchmarks, which have

Dec 13: In the absence of approved closure
criteria, Dominion considers the use of AEMP
benchmarks as a sound conservative approach
as their overall purpose is to ensure for the
protection of aquatic life. Dominion agrees
that model results should be compared to
closure criteria that will be established as part
of a Closure and Reclamation Plan (Final or
Interim).

been established for use during mine
operations. Closure water quality criteria have
not yet been established for the site, and it is
possible that the closure criteria will differ
from the AEMP benchmarks. If so, the
conclusions of this study will need to be
updated. The potential for exceedances of
criteria, further underscores the need for
ongoing monitoring, comparison of actual
concentrations to modelled predictions, and
potential updates to the models on a regular
basis.
Recommendation 1) ENR recommends that
the model results be revisited once closure
criteria for the site are established.
4

None

Comment None
Recommendation 2) ENR recommends that
adaptive management strategies be
developed if modelling or monitoring results
indicate that closure criteria will be exceeded.

Dec 13: Dominion agrees with ENR that
adaptive strategies should be developed if it is
anticipated, based on operational monitoring
data, that closure criteria (or benchmarks in
the absence of criteria) could be exceeded. As
recommended by GNWT-ENR-5, the
developed adaptive management will include
an assessment of their viability for
implementation. Dominion sees presenting
the adaptive strategies as a component of the
water cover optimization study completed as
part of Reclamation Research Plan RP 2 Panda/Koala Closure Freshwater Cap Depth
(see response to ECCC-5 for more information
on adaptive management strategies and
IEMA-6 for more information on RP 2).

5

Topic 4: Adaptive
Management

Comment Dominion has identified removing
the Panda Dam in order to allow additional
flow into the Panda/Koala Pit Lakes (i.e.
instead of flowing through the Panda
Diversion Channel) as a potential adaptive
management action that could improve water

Dec 13: Minewater and freshwater
accumulated in the Panda/Koala open pits will
be retained and readily managed for as long
as necessary, including options to pump
through the LLCF or water treatment, in the
event that water management is required.

quality in these Pit Lakes. ENR notes that the
Panda Diversion Channel has been
constructed to provide fish habitat, and initial
results suggest that fish are making use of the
Channel. ENR notes that the ability of the
refilled pit lakes to provide fish habitat is
uncertain, and is not certain whether diverting
flow from the Panda Diversion Channel is a
viable adaptive management strategy. ENR
agrees that adaptive management strategies
for improving pit water quality should be
developed. Proposed strategies should include
an evaluation of the "pros and cons"
associated with each potential action as part
of an assessment of their actual viability.
Recommendation 1) ENR recommends
Dominion identify potential adaptive
management strategies for improving water
quality in the pit lakes along with an
assessment as to the actual viability of the
proposed actions.

These are the primary proposed actions at this
time. As per response to comment GNWTENR-04, further contingency options will be
developed if modelling or operational
monitoring results indicate that closure
criteria will be exceeded.

Independent Environmental Monitoring Agency: Marc Casas
ID

Topic

Reviewer Comment/Recommendation

Proponent Response

17

General File

Comment (doc) Agency comment letter on
WPKMP v 8.0 and Panda Koala Deposition
study
Recommendation

2

Contingent Use of
Panda and Koala Pits

Comment The Panda and Koala open pits and Dec 13: See IEMA-03 below.
associated underground workings were
previously identified as potential processed
kimberlite containment areas (PKCAs) through
WPKMP Version 2, October 2011. At the time
it was believed these pits represented large,
secure, long-term waste storage areas
following completion of underground mining
in the Koala kimberlite pipe. The Panda and

Board Staff Response

Koala open pits were approved as
containment areas for fine processed
kimberlite (FPK) through the 2017 Jay Project
Water Licence Amendment, with
requirements for the follow-up supporting
Deposition Study. Later that same year, as
part of the Misery Underground Project
(MUG) Water Licence Amendment, Dominion
stated it also plans to make use of the Panda
Koala PKCAs for the management of FPK
generated from the MUG Project even
though, based on the planned ore tonnage,
adequate capacity remains at the Long Lake
Containment Facility (LLCF) and Beartooth Pit
to store all the FPK that will be generated
throughout the life of the MUG project. In
May 2018, Dominion announced that
construction and other work planned for the
Jay Project was being put on hold while the
company studies how the Project's operations
and profitability can be optimized. Results of
the Optimization Study have not been
released and therefore, the future of the Jay
Project is uncertain.
Recommendation None
3

Contingent Use of
Panda and Koala Pits

Comment Continued from above: As a general
principle, the Agency strongly believes the
number and extent of disturbed areas created
through any resource extraction or other
commercial or industrial activity should be
minimized. While Panda and Koala pits are
already considered to be disturbed areas, the
deposition of FPK to the pits and underground
workings would greatly increase the potential
future impacts to surface water, their
complexity and the cost associated with final
closure and reclamation of the facilities as

Dec 13: The Panda and Koala pits have long
been identified as a preferred FPK deposition
location once available. The concept, benefits
and timeline (i.e., post Koala underground
mining) for FPK deposition into the Panda and
Koala pits was acknowledged as early as the
initial environmental assessment for the Ekati
mine (then the NWT Diamonds Project) in
1996. The initial (1996) mine plan did not
extend beyond underground mining in the
Koala kimberlite and, therefore, FPK
deposition into the Panda and Koala pits was

compared to if FPK was not deposited into the
open pits. The Agency acknowledges there is
uncertainty regarding the volume of FPK that
can still be deposited into the existing PKCAs
at the Ekati mine site. In Cells A and C of the
LLCF remaining volume is governed to a large
degree by the beach angles. Uncertainties
around the remaining FPK storage capacity in
Beartooth are less because the deposition
area is confined and much less affected by
beach angles. These uncertainties can be
managed through monitoring, refinement of
operating procedures where needed, and
adjustment of expectations where
appropriate. Given the benefits associated
with minimizing the number and extent of
disturbed areas together with the current
uncertainties around the future of the Jay
Project, it is the opinion of the Agency that an
immediate need to approve use of the Panda
and Koala open pits as PKCAs has not been
sufficiently demonstrated.
Recommendation Recommendation 1:
Dominion provide evidence that the combined
storage capacity of Cells A and C of the LLCF
and Beartooth is not sufficient to meet
current FPK storage needs as identified
through the confirmed mine plan. For clarity,
the Agency does not consider the Jay Project
to be included in the confirmed mine plan as
Dominion has put the project on hold pending
the outcome of the Optimization Study.
Recommendation 2: Approval of the use of
Panda and Koala pits as PKCA’s be contingent
upon either: (1) Dominion confirming that
current remaining PKCA storage capacity in
Cells A and C of the LLCF and Beartooth Pit is

identified as a future possibility rather than a
planned activity. Currently, mining of the
Pigeon and Sable kimberlites as well as
planned mining in the deeper portions of the
Misery kimberlites and in the Jay kimberlite
has created the opportunity to achieve the
broad benefits of FPK deposition into the
Panda/Koala pits. Additionally, one of the
WLWB’s stated reasons for approval of FPK
deposition into Beartooth pit in 2011 was to
establish and verify basic operating
parameters that would be applied to FPK
deposition into the larger Panda and Koala
pits if they became available. Dominion is
currently operating under progressively
increasing operational risk and cost at the
LLCF and Beartooth PKCA’s due to the
complex deposition configurations and water
quality concerns that Dominion has been
working on for the last few years. The
continued use and reliance of the LLCF for
primary PK deposition is an unmanageable
operational and environmental risk for the
Ekati team since the facility is reaching the
later stages of its design life. Having the
Panda/Koala pits available at end of
underground mining for deposition is required
to ensure continued safe management of
process kimberlite. Additionally, the
immediate use of Panda/Koala pits for PK
deposition provides added environmental
protection to the LLCF downstream
environment at Leslie Lake particularly for
potassium loadings as discussed in the current
Ekati Mine Potassium Response Plan (ERM
2018). The Jay Project Development is a fully
permitted project having undergone both an
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Wastewater
Processed Kimberlite
Management Plan
version 8.0 (WPKMP) A. Freshwater 30 m
Cap

not sufficient for the confirmed mine plan
activities; or (2) Dominion confirming the
company’s intention to proceed with
construction and operation of the Jay Project.

Environmental Assessment (Mackenzie Valley
Impact Review Board) and a permitting and
licencing process (Wek’eezhii Land and Water
Board). Figure 1 of the WPKMP provides a Life
of Mine Plan which includes the Jay Project
and the proposed schedule for Jay
infrastructure development and mine
production. Dominion is currently conducting
an optimization study on the Jay Project and
this work is ongoing with the assumption that
the Jay Project continues to be a part of the
Life of Mine Plan. Dominion is committed to a
long future at the Ekati mine and does not
consider it appropriate for the Agency to infer
that the on-going optimization study for the
Jay Project eliminates it from the Life of Mine
Plan. IEMA (and others) will be made aware of
any news on the Jay Project when it is
available but Dominion wants to be clear that
no formal optimization study results are being
released to the public.

Comment The WPKMP states that "The
technical memorandum prepared by Golder
Associates that forms part of this submission
demonstrates that a freshwater cap depth of
30 m for the Panda/Koala PKCA is an
acceptable closure design specification given
the information currently available." (p-3 of
cover letter). The Agency does not agree with
this statement. The predicted post closure
daily concentrations as presented in Table 7 of
the Deposition Study indicate that several
metals are expected to exceed the current
water quality benchmarks, with aluminum
being over twice the benchmark value
(predicted concentration - 2.4 mg/l;
benchmark - 1.0 mg/l). The current 2018

Dec 13: The presence of uncertainty does not
compromise approval and implementation of
operational and closure measures. For
instance, each of the Jay, Misery, Panda and
Koala pits require further research to reduce
uncertainty in the freshwater cap depth for
these pits. This does not preclude approval
and implementation given that there is strong
evidence that the operating plan proposed to
the WLWB is sound and provides contingency
measures. In the case of the 30 m freshwater
cap depth proposed for the Panda and Koala
pits, this is supported by the predictive
modeling developed by Golder and is
consistent with the approved operating and
closure plan for the Beartooth pit. There are

Interim Closure and Reclamation Plan (ICRP) several items and contingencies that support
has a closure objective (OP-1) for open pits
approval and implementation augmented by
which states "Pit Lake water quality is
the reclamation research plans, as follows:
acceptable for entry into the Receiving
• The predictive modeling developed
Environment" while the closure criteria is
by Golder indicates that future
"Surface water quality complies with closure
optimization of the freshwater cap
water quality criteria". The Agency does not
depth could result in a smaller depth,
believe that the acceptable freshwater cap
less than 30 m.
should be set at a depth that is predicted to
• The predictive modeling developed
exceed the current water quality benchmarks
by Golder indicates that constituents
and in so doing fail to meet the closure
of potential concern originate from
objective for OP-1. Therefore, it seems
the modelled WRSA seepage source
reasonable to either not have a stated
term and not from deposited FPK
freshwater cap (pending research plan results)
(those constituents of potential
or have a cap set at a level (deeper than 30 m)
concern would be predicted
that the current model predicts will allow for
regardless of FPK deposition and,
all water quality benchmarks to be met. If
therefore, do not compromise FPK
neither of these options are feasible then an
deposition).
alternate solution should be proposed to
• Dominion has proposed to complete
ensure water quality benchmarks are not
and report on research into the
exceeded. The draft ICRP 3.0 submitted for
freshwater cap depth prior to FPK
approval on August 15, 018 has identified the
deposition reaching 50 m below
Panda Koala freshwater cap as an uncertainty
overflow (providing extra confidence
and included it as a research plan (RP-2) in the
that any necessary operating changes
ICRP. The goal of RP-2 is to determine if the 30
can be implemented prior to FPK
m cap is appropriate and, if necessary,
reaching 30 m below overflow).
determine an appropriate freshwater cap
• Research into the freshwater cap
depth.
depth will include predictive water
Recommendation Recommendation: The
quality modeling that is informed by
depth of an acceptable freshwater cap not be
monitoring of water quality in the
set until results of the Panda Koala freshwater
Beartooth pit once FPK deposition is
Research Plan (RP-2) have been completed
completed plus continued seepage
and can inform the appropriate depth of the
monitoring and special studies (this
cap to ensure that all related water quality
site-specific data will enhance
closure objectives and criteria can be met. If
predictive modelling for the
the research plan concludes that the cap
Panda/Koala pits and reduce
depth does not result in pit lake discharge
uncertainty).
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Wastewater
Processed Kimberlite
Management Plan
version 8.0 (WPKMP)B. Cover Optimization
Study - Timing

water quality being met during mine
operations and post-closure, then an alternate
solution should be provided to ensure the
water quality benchmarks are not exceeded
and therefore closure objective OP-1 is
satisfied.

Minewater and freshwater
accumulated in the Panda/Koala
open pits is retained and readily
managed for as long as necessary,
including pumping through the LLCF
or water treatment, for example, in
the event that water management is
required.
Dominion asserts that FPK deposition into the
Panda/Koala PKCA can and should be
approved at this time. The necessary sitespecific monitoring data, research plans and
contingencies are in place to ensure on-going
validation of the 30 m freshwater cap depth.

Comment The cover letter for the WPKMP
states that the water cover optimization study
will "be undertaken at an appropriate time
indicated by the monitoring results and not
later than when the PK surface in any of the
Panda, Koala North or Koala pits reaches 50 m
below final overflow elevation." The
statement about timing lacks certainty. It is
not clear what monitoring results are needed
to determine when the study will be
undertaken, and how will those results be
used to trigger the study. It is also uncertain if
the optimization study will be initiated or
completed by the 50 m threshold described
above. There does not appear to be a clear
rationale for why this study could not be
undertaken now based on information from
Beartooth and then refined as information
from Panda/Koala becomes available. This
information is critical to ensure that there is
an available and feasible closure plan for the
pits. Planning for closure of the pit needs to
occur up front to ensure that any operational

Dec 13: For clarity, Dominion’s commitment is
that the research study on freshwater cap
depth in the Panda and Koala pits will be
completed prior to the FPK elevation in the
Panda, Koala or Koala North pits reaching 50
m below overflow. This approach provides
extra confidence that any necessary changes
to operational plans can be implemented in a
timely manner. The timeframe for filling of the
pits from 50 m to 30 m below overflow is in
the order of 2-5 years, which provides
adequate time for review and WLWB decision
making on the research plan findings. Please
refer to IEMA-4 for further rationale
supporting 30 m as an appropriate design
depth for WLWB approval at this time. As
described in Dominion’s current WPKMP
submissions and in its response to comment
IEMA-4, the predictive modeling developed by
Golder adequately supports WLWB approval
of the proposed operating plan at this time,
with reliance on the on-going monitoring and
research studies to provide site-specific data

•
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Wastewater
Processed Kimberlite
Management Plan
version 8.0
(WPKMP)C. WPKMP Closure and
Reclamation Section

adjustments are still possible if the
optimization study predictions create closure
concerns.
Recommendation Recommendation 1:
Dominion provide rationale for why the
optimization study cannot be completed in
the near future. Recommendation 2:
Dominion provide greater detail regarding
when the cover optimization study will be
conducted and how it will allow time for any
potential mitigation measures to be
determined and implemented.

that will enhance future modeling and further
reduce uncertainty. The research study into
freshwater cap depth will include predictive
water quality modeling that is informed by
closure monitoring of water quality in the
Beartooth pit once FPK deposition is
completed plus continued seepage monitoring
and special studies (this site-specific data will
enhance predictive modelling for the
Panda/Koala pits and reduce uncertainty). The
timing for completion and submission of the
research study will be primarily determined by
the “50 m below overflow” commitment. This
approach will maximize the quantity and
benefit of site-specific monitoring data that
can be incorporated. This approach is similar
in concept to the approach adopted by the
WLWB for establishing EQC for (future)
Discharge from Misery pit to Lac du Sauvage,
while also requiring future validation of
current modeling predictions based on sitespecific monitoring data collected prior to
Discharge. There would be little or no value to
conducting further predictive modeling prior
to the collection of as much additional sitespecific monitoring data as possible.

Comment Section 1.1 seems to suggest that
the WPKMP doesn't need to address
reclamation and closure because it is
addressed in the ICRP. While the overall
closure plan is in the ICRP, any approval for
operational changes should include
consideration of closure implications. In light
of the work involved and long timespans
between ICRPs, operational plans must
demonstrate that the company has
considered the closure implications for design

Dec 13: The WPKMP is submitted under Part
H Condition 2 of WL W2012L2-0001. There are
no requirements in this condition or the
associated Schedule 6 Condition 1 for a
closure and reclamation section within the
WPKMP. As the ICRP is undergoing a major
review and there is potential for changes to
occur it is not the appropriate time to add a
section on closure into the WPKMP (or any
other plan). By having closure and reclamation
information in one document, the ICRP, it
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Wastewater
Processed Kimberlite
Management Plan
version 8.0
(WPKMP)D.
Operational
Monitoring of PKCA

and operational decisions, and that there is a
practical, feasible closure plan for the
proposed operational changes. The Agency is
concerned that the section concerning closure
and reclamation in the previously approved
version of the WPKMP (version 7.0) has been
removed.
Recommendation Recommendation:
Dominion include an updated closure and
reclamation section in the WPKMP v8.0.

reduces the amount of parallel or overlapping
information in various documents and
correspondingly the time involved to update
and obtain approval for multiple documents
or plans should a change be required.
Dominion does consider closure when there is
an operational change approved and updates
the relevant plans and documents
accordingly.

Comment Section 5.7 of the WPKMP discusses
operational monitoring of the processed
kimberlite containment areas. It states that
"When the internal water elevation has
reached a safely accessible elevation, water
quality within the PKCA will be monitored
through minimum annual water sampling at
various depths in the water column of each
component pit" (p-5-4). This is consistent with
monitoring for other PKCAs. The Agency is
concerned that the proposed operational
monitoring is not likely sufficient for
developing a good understanding of water
quality in the operational pits. The pits will
have multiple inputs that will vary depending
on operational requirements, and also
seasonally. As such, water quality in the pits
will likely vary throughout the year, as will, the
hydrodynamic conditions. Although full mixing
of the pit is predicted, there may be seasonal
variations. More frequent monitoring may be
needed and should be consistent with the
expected variability in the pit - it seems
possible that intra-annual variability may be at
least as significant as inter-annual.
Recommendation Recommendation:
Dominion propose an alternate monitoring

Dec 13: The focus of the operational
monitoring program is to develop an
understanding of the water quality that will be
decanted into the LLCF such that downstream
lakes (i.e. Leslie Lake) are protected. The
collected data serves the added benefit of
being able to be utilized for closure water
quality model purposes. Dominion has been
monitoring the water quality in Beartooth
PKCA at various locations and depths on a
yearly basis. Water that is pumped out of the
Beartooth PKCA to the Long Lake Containment
Facility (LLCF) is monitored on a weekly basis.
The sampling program for Beartooth PKCA has
been successful in developing an appropriate
decanting schedule out of Beartooth PKCA
and provided information to develop the
closure water quality model. Dominion is
proposing the same monitoring frequency for
the future Panda and Koala PKCAs. However,
if additional data is required during operation,
Dominion will consider increasing the
sampling frequency on an ad-hoc basis to
gather additional information.

program that will incorporate seasonally
varying inputs to better ensure a thorough
understanding of temporal changes in water
quality in the Panda and Koala pit lakes as FPK
is deposited into the pits.
8

Panda Koala
Deposition Study- A.
Ammonia and Nitrate
Exclusion From
Deposition Study

Comment The deposition study does not
include ammonia and nitrate runoff from the
waste rock piles, claiming that since ammonia
and nitrate are highly mobile they will be
flushed out of the WRSA prior to pit flooding.
While we acknowledge that ammonia and
nitrate sources from the adjacent WRSA are
both finite and soluble, the study does not
provide any evidence to support the assertion
that flushing will be complete by the time pits
are first emptied of water and then re-flooded
with clean water. Even if the flushing does
occur before planned pit closure activities, it is
not clear how this loading will be addressed or
how it has been accounted for in operational
planning, modelling or predictions. Figure 3 of
the Deposition Study shows that the
catchment for the Panda Koala pits includes a
large portion of the WRSA so presumably all
constituents that are flushed from that
section of the WRSA will ultimately end up in
the pit where they will have to be addressed
as part of the water management plan, during
operations and, if flushing continues,
potentially post-closure.
Recommendation Recommendation:
Dominion provide additional evidence to
support its assertion that flushing of soluble
blasting residuals from the adjacent
Panda/Koala WRSA will be complete before
implementation of closure activities.
Dominion should also describe and justify in

Dec 13: Waste Rock Storage Area (WRSA)
runoff accounts for approximately 23% of the
total flow to the Panda Pit post-closure, and
approximately 13 to 14% of the flow to the
Koala and Koala North Pits. Nitrate
concentrations in runoff from the
Panda/Koala WRSA are currently 1.7 mg/L-N
(SEEP-018b) and 0.38 mg/L-N (SEEP-019), and
have been decreasing since 2015 (SRK 2018).
The continued decrease in nitrate and
ammonia concentrations in WRSA runoff
provides a strong indication that blasting
nitrogen residuals are being flushed from the
Panda/Koala WRSA. Based on these data, and
Dominion’s conceptual understanding of
waste rock runoff behaviour, the assumption
that blasting residuals will be flushed from the
waste rock before implementation of closure
activities appears reasonable. Dominion will
continue to review the ammonia and nitrate
concentrations on a yearly basis, and if these
data indicate increasing concentration trends,
the scope of reclamation research as part of
RP 2 - Panda/Koala Closure Freshwater Cap
Depth may be expanded to include evaluating
the effects of ammonia and nitrate on pit
lakes water quality. References:
SRK. 2018. 2017 Waste Rock and Waste
Rock Storage Area Seepage Survey
Report: Ekati Diamond Mine. April 2018.

detail how the flushed ammonia and nitrates
from the WRSA will be addressed during both
operations and closure, including potentially
expanding the scope of the Deposition Study
to include the potential impacts of ammonia
and nitrates on pit lakes water quality.
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Panda Koala
Deposition Study-B.
FPK Consolidation
Model - Details

Comment Section 2 provides a summary
Dec 13: See attached file IEMA-09.
about the FPK consolidation model. Some of
the model inputs and assumptions are
provided, but there is not enough information
provided to support an understanding of the
model, its assumptions and the results. The
modelling period begins after completion of
FPK deposition, but the report doesn’t
describe how initial conditions for the
modelling were developed. The predictions of
initial conditions influence a range of
modelling outcomes. Some of the input
parameters are based on test work
completed, but the results and analysis are
not provided to support the input parameters.
The model refers to assumptions about
bottom drainage, but there is no explanation
about how this influences model outcomes or
whether it is relevant for the subsequent
water quality modelling components. The
summary does not provide the key geometry
characteristics that were used in the
modelling for each pit/underground. As an
example of the detail required a 2013
predictive model for Ekati Pit lakes titled
Modelling Predictions of Water Quality for Pit
Lakes, provided clear descriptions of the
assumptions and the rationale, details about
the physical conditions used in modelling,
detailed results, etc.
Recommendation Recommendation:

Dominion provide greater detail regarding the
modeling and the assumptions made. This
should include details about data and analysis
used to define characteristics of FPK and
establish initial conditions for modelling. It
should also provide rationale for other
assumptions used to support modelling.
10

Panda Koala
Deposition Study-C.
Waste Rock
Containment Area
Inputs

Comment Section 3.2 describes assumptions
for what portion of water from the WRSA
ends up in the Panda/Koala PKCA. The
assumption is based on "footprint over the
pre-disturbance drainage areas and
professional judgement." (p-7). Dominion
considers this to be a conservative approach
because there are currently no visible seeps
and "the remainder of the runoff and seepage
is assumed to be contained within the WRSA
or flow towards other destination areas." For
closure it is unreasonable to assume that
runoff and seepage will be contained within
the WRSA. The WRSA is a finite area/volume
and the post-closure inputs are not finite with
precipitation and snow meltwater continuing
to flow over and through the WRSA. If the
piles are expected to freeze as Dominion
predicts, then post-closure (which is the
period the modelling addresses) assumptions
about inflows should consider what the
topography of the active layer will look like
and where water would flow as a result. Also,
Dominion's assertion that its assumption
about the portion of water from WRSA is
"conservative relative to current observations
of no visible seepage in this area" fails to
acknowledge that seepage conditions in these
large, cold waste rock dumps are likely not
fully developed yet.

Dec 13: For closure, the water balance
assumes that WRSA water (surface runoff and
seepage) will flow away from the WRSA based
on the topography of the surrounding tundra
and mine infrastructure that will be placed
during closure conditions. Dominion would
like to note that the model did not assume
that WRSA runoff and seepage would be
contained within the WRSA for closure
conditions. Figure 3 of the Golder Report
outlines delineated closure catchment areas
for the Panda/Koala WRSA where seepage
would flow away from the pile into the
Panda/Koala PKCA during closure. This area
was developed for the final closure conditions
where current water collection sumps would
be reclaimed and not obstruct water flow
towards the Panda/Koala PKCA. Dominion will
continue monitoring seepage and runoff flow
rates and concentrations from the WRSA.
Collected information will be incorporated
into future model updates completed as part
of Reclamation Research Program (RP 2 Panda/Koala Closure Freshwater Cap Depth).

Recommendation Recommendation:
Dominion refine its assumptions about the
portion of the WRSA that will contribute flow
to the Panda/Koala PKCA to consider expected
post-closure flow patterns, or provide
additional rationale to support the current
assumptions.
11

Panda Koala
Comment The Deposition Study used data
Dec 13: Please refer to the response for ECCCDeposition Study-D.
from the summer 2016 for estimating source 04.
Source Terms - Inflows terms for water from undisturbed areas and
the inflows from Exeter Lake. This is a very
short data record which leaves uncertainty
about potential source terms. It would be
useful to understand the rationale for the
short data set and the potential implications
on modelling results.
Recommendation Recommendation:
Dominion provide rationale for why it used
the information from only one year of
monitoring to estimate inflows from
undisturbed areas and Exeter Lake, and detail
any potential implications on modelling
results.
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Panda Koala
Deposition Study-E.
Source Term Disturbed areas

Comment The source term for runoff from
disturbed areas (e.g., roads, laydown areas,
etc.) is based on data from Snap Lake. It is
surprising that Dominion has no data for this
type of runoff. The Deposition Study does not
provide any rationale for why Snap Lake data
are particularly relevant for the Ekati site, nor
does it provide the actual data and analysis
used to develop the source term. If there are
no data for Ekati, it would likely be possible to
develop a source term based on geochemical
test work for waste rock and overburden at
Ekati - at least for the purpose of verifying the
validity of the Snap Lake data. In order to

Dec 13: Response to Recommendation 1:
Infrastructure at the De Beers Canada Inc.
Snap Lake Diamond Mine is constructed with
a low-sulphide, granitic waste rock of similar
solid phase composition to that from the Ekati
mine. In addition, the Snap Lake Mine exists in
a similar climatic regime. Use of analogous
site monitoring data is a commonly used
protocol, particularly for representing site
runoff when a more comprehensive dataset is
unavailable. This information gives order-ofmagnitude estimates of the composition of
contact water that reflect the regional,
climatic effects of weathering. The runoff
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Panda Koala
Deposition Study-F.
Source Term - Pore
Water

inform future modelling Dominion should
make an effort to monitor disturbed areas to
be able to inform the model with site specific
data.
Recommendation Recommendation 1:
Dominion provide further justification to their
assertion that Snap Lake data is sufficiently
representative of Ekati mine site.
Recommendation 2: Dominion describe how it
will begin to collect data to ensure that future
models are based on relevant site-specific
data for runoff from disturbed areas.

from disturbed areas represents a minor
component of the overall flow reporting to
open pits (approximately 6% in the Panda Pit,
approximately 8% in the Koala North Pit [with
the exception of two years reporting 17%
flow], and approximately 9% of the flow from
Koala North Pit). Therefore, the use of
analogue monitoring data is appropriate,
instead of developing inputs based on
geochemical test data that may rely on scaling
factors, which may carry a higher level of
inherent uncertainty. Response to
Recommendation 2: Dominion will consider
investigating the collection of site specific
verification (i.e. to Snap Lake) water quality
samples within the modelled domain of the
Panda/Koala Pit laydown and pad areas. This
information would be incorporated into future
updates of the closure water quality modelling
completed as par of the Ekati mine’s
Reclamation Research Program (RP 2 Panda/Koala Closure Freshwater Cap Depth).

Comment The source term for porewater
from the FPK is based on water quality of the
supernatant water in the Beartooth pit lake.
The Beartooth pit lake receives inputs from a
variety of sources including mine water, local
runoff, precipitation, waste rock runoff,
excluded porewater, etc. As such, there is no
reason to conclude that the water in the pit
lake is representative of porewater arising
from FPK consolidation. Golder suggests that
this is a conservative approach because it may
double count inputs from other sources like
waste rock. However, given that we do not
know the relative volumes and qualities of
various sources, we do not know if this

Dec 13: The supernatant water in Beartooth
Pit (see response to IEMA-15) is considered to
be a reasonable source of proxy data for
processed kimberlite (PK) pore water at this
time. While there are other sources of water
to Beartooth Pit that could affect the
composition of the supernatant water, the
majority of this supernatant water is made of
process plant discharge; precipitation and
runoff from other sources represent small
contributions to the volume and mass loads
relative to the volume of supernatant water in
Beartooth Pit. Once deposition in the
Beartooth processed kimberlite containment
area (PKCA) has ended, it is planned through
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Panda Koala
Deposition Study-G.
Maximum Predicted
Daily Concentrations

assumption about porewater is conservative
or not. The Agency is concerned that the other
sources of water to the pit lake could dilute
the FPK consolidation water quality
calculations.
Recommendation Recommendation:
Dominion provide additional information to
support its proposed source term for
porewater or define a source term that is
based on characteristics of actual porewater.
If the source term continues to rely on pit lake
water quality, the rationale should address
the proportion and quality of other inputs to
the pit lake and how these may affect
interpretation of porewater characteristics.

closure reclamation research to investigate
the porewater concentrations with depth in
the deposited PK. Collected data will be
incorporated in future updates of the closure
water quality model as part of Reclamation
Research Plan RP 2 - Panda/Koala Closure
Freshwater Cap Depth.

Comment Table 7 of the Deposition Study lists
the maximum projected daily concentrations
for water quality. However, these maxima are
based on source terms that generally rely on
median concentrations (e.g., median
concentrations from a low-seepage scenario
for waste rock, median concentrations from
Beartooth pit monitoring). The maximums
referred to in Table 7 of the Deposition Study
do not represent conservative estimates of
potential adverse conditions. Instead they
provide the maximum numbers from the time
series of a median scenario model. The
Agency believes that considering the serious
long term potential concerns of these water
quality predictions additional model scenarios
should be included to evaluate risks
associated with more adverse water quality
conditions that fall within the upper limits of
the data used to support modelling.
Recommendation Recommendation:
Dominion update its modelling to include

Dec 13: Sources of mass loading to the pits
consist primarily of Waste Rock Storage Area
(WRSA) runoff, pit wall runoff, water released
through consolidation of processed
kimberlite, developed area runoff, and natural
runoff. Concentrations of inputs are likely to
be variable throughout time, and occurrences
of the 95th percentile would be infrequent
and short-lived. Most importantly, these
would occur independently of each other,
which collectively would cause regression
back to the mean. Although using the 95th
percentile would be a more conservative
approach, it is unlikely that such
concentrations would be reached or sustained
for the length of the modelled period. It is
much more likely that 95th percentile
concentrations might be seen intermittently
or would be a result of localized water-rock
interactions. The model is not intended to
accurately predict the variability that occurs as
a result of varying climate and hydrology (for
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Panda Koala
Deposition Study-H.
Beartooth Data

additional scenarios that consider water
quality conditions representative of the upper
limits of data used to support modelling (e.g.,
95th percentile rather than median). These
model predictions will provide a more
conservative approach and therefore more
information about the range of possible water
quality at closure and beyond.

example, wet or dry years, intense
precipitation events, or specific in-pile
hydrology) or localized geochemical
interactions that may produce higher
concentrations (for example, pockets of more
or less reactive material within a pile or within
the pit walls); rather, the model is intended to
give an idea of the order of magnitude of
concentrations for constituents over the long
term. Thus, applying the 95th percentile
concentrations would be over-conservative
and would lead to a misrepresentation of
what would more realistically occur as a longterm average. In particular, the low seepage
scenario used as an input for the WRSA runoff
is inherently a conservative approach as it
represents a combination of high mass
loadings coupled with low seepage volumes to
produce conservative concentrations. The
median concentrations used as the model
input generally exceed concentrations from
seepage monitoring. If the 95th percentile
concentrations were used, the inputs would
be over-conservative and produce nonrealistic results. While it is acknowledged that
the simplicity of the model leads to limitations
on predicting ranges of certainty, the model
does provide a reasonable basis to proceed
with filling, given that the water quality can be
adaptively managed before the pit reaches full
supply level, meaning that connection to the
Receiving Environment can be delayed until
water quality is acceptable.

Comment In a number of instances the
WPKMP refers to water quality in Beartooth
pit and states that operating experience and
monitoring data from Beartooth have been

Dec 13: Please see attached response (file
titled IEMA-15).

used to support development of plans for PK
disposal in Panda/Koala. However, the
WPKMP does not actually provide any details
about data from Beartooth or the analysis of
those data. It would be useful if there were
some analysis of water quality in Beartooth,
including comparison with inflows (volumes,
quality) and how water quality has evolved
with time.
Recommendation Recommendation:
Dominion provide data used from Beartooth
Pit in the Deposition Study (as an Appendix).
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Summary

Comment In summary, the Agency is of the
opinion that Dominion has not provided
sufficient evidence that deposition of FPK to
Panda and Koala open pits and underground
workings is necessary given the current
uncertainties associated with the company's
intention to proceed with construction and
operation of the Jay Project. The Agency's
other comments with respect to the proposed
WPKMP V 8 and Deposition Study are relevant
regardless of this first overarching matter.
Recommendation None

Dec 13: Dominion has responded to IEMA’s
specific concerns and recommendations
above. Please refer particularly to responses
to comments IEMA-2 through IEMA-5. FPK
deposition into the Panda/Koala PKCA is an
important part of the integrated
environmental management that Dominion
employs. Work on the optimization study for
the Jay Project is ongoing with the assumption
that the Jay Project continues to be a part of
the Life of Mine Plan. Through its initial
submissions and through these responses to
comments, Dominion has provided the
necessary evidence and demonstrated that
the WLWB can and should, with confidence,
approve FPK deposition into the Panda/Koala
PKCA at this time.

WLWB: Patty Ewaschuk
ID

Topic

Reviewer Comment/Recommendation

Proponent Response

1

Sensitivity analysis

Comment The report describes the
assumptions used in the modeling, discusses
uncertainties, and identifies areas where
Golder was conservative. The modeling does
not include a sensitivity analysis, therefore we

Dec 13: No sensitivity analysis was completed
on inputs contributing uncertainty to the
model. The largest uncertainties and drivers of
water quality are the seepage from the Waste
Rock Storage Areas (WRSA), and the release of

Board Staff Response

2

Parameters from
porewater that are
near benchmarks

do not know which variables have the most
impact on the model outputs. We therefore
do not know where it may be most important
to use conservative inputs and context is
missing when interpreting results.
Recommendation Did Golder conduct a
sensitivity analysis, and if so, what were the
results?

pore water as the Processed Kimberlite (PK)
consolidates. Both of these inputs are based
on the results of other models, and therefore,
inherently introduce a higher degree of
uncertainty into the model. However, because
the selected inputs were developed to be
conservative, the predictions likely represent
an upper-end estimate, whereby constituent
concentrations that were modelled under
these assumptions will likely be lower in
reality. The modelling applied reasonably
accurate or conservative inputs, and provides
a reasonable basis for proceeding to lake
filling. As the lake begins to fill, the model
inputs and predictions can be re-evaluated
long before the pit reaches full supply level,
meaning that adaptive management can be
implemented without any risk to the
downstream Receiving Environment.

Comment Although several parameters are
predicted to exceed benchmarks, Golder
notes that these parameters are associated
with WRSA seepage and not processed
kimberlite (PK) pore water. However, a few
parameters that are associated with PK pore
water are within an order of magnitude of
benchmarks (e.g., chloride (Cl), potassium (K),
nickel (Ni)). It is difficult to interpret this
particular result without a quantitative
description of the uncertainty in the
predictions and/or the results of a sensitivity
analysis.
Recommendation Interpret the water quality
predictions for Cl, K, and Ni, given their
proximity to benchmarks. If a sensitivity
analysis was conducted, use the results to

Dec 13: The maximum water quality
predictions for Cl, K, and Ni may be within an
order of magnitude below their benchmarks,
but the maximum concentrations represent
between approximately 20% (Ni) to 50% (Cl)
of their respective benchmarks. As such, with
an understanding of the primary sources of
these constituents, uncertainties associated
with the modelling, and the existing adaptive
management approach, Dominion believes
that the probability that these constituents
will trend far above the prediction to present
a risk to the Receiving Environment is low.
With reference to Figure 3 in the Golder
(2018) Technical Memo, the primary source
for Cl and K is the PK pore water quality input;
Cl and K concentrations in WRSA contact
water (derived from the post-closure water

provide context to the predictions for Cl, K,
and Ni.

3

Cobalt in WRSA
seepage

quality predictions from the
Panda/Koala/Beartooth WRSA seepage
model) are negligible in comparison to those
in PK pore water. Nickel concentrations are
approximately the same in the input for WRSA
contact water and PK pore water. The PK pore
water quality input was derived based on
monitoring data from the Beartooth Pit, and is
considered at this time a reasonable and
realistic estimate of the composition of PK
pore water that would be released by
deconsolidation of FPK in the pit lakes. Care
has been taken to avoid underestimating the
pit lake water column concentrations by
including conservative assumptions wherever
source terms or other model inputs include
uncertainties. Therefore, while it is possible
that Cl, K, and Ni concentrations may be
higher than estimated, it is considered
unlikely. For parameters that are predicted to
be below benchmarks (or closure criteria
when they are developed), there is reasonably
high confidence that the actual concentrations
will be the same as, or lower than, the
predictions, and therefore below the
benchmarks (or criteria).

Comment Although cobalt is predicted to
Dec 13: See response in the attached file
exceed its benchmark, Golder notes that
(titled WLWB-03).
cobalt is associated with WRSA seepage and
not processed kimberlite pore water.
However, cobalt is not listed in Table 4 as a
constituent of WRSA seepage. Cobalt is also
absent from the other tables that provide
model inputs (e.g., Table 6. Initial Pit Water
and Pore Water Input Chemistry).
Recommendation What cobalt concentrations

in WRSA seepage, pore water, etc. were used
as model inputs?
4

Groundwater inflows

Comment Golder notes that groundwater
inflows were not accounted for and states
that these would have a negligible or small
effect on the water balance. However, Golder
does not discuss the chemical contributions
that could come from groundwater.
Recommendation If volumes of groundwater
contributions are relatively small, will
groundwater loadings also be negligible?
Discuss this question as it relates to
groundwater inflows from above and below
the processed kimberlite.

Dec 13: It is reasonable to consider
groundwater loadings to be negligible for
closure. In closure, the volume of deeper
groundwater inflows through the PK into the
pit lake are estimated to be less than 0.25 L/s.
The low inflow rate is as a result of deposited
PK in the pit, and back-flooding reduces the
capacity of groundwater to ingress to the pit
(the deposited PK provides a barrier and backflooding reduces any positive flow gradient.
Furthermore, it should be noted the small
volumes of groundwater that would enter the
pit lake would likely remain at the bottom of
the lake due to density effects. Excluding the
mentioned density effects, the only way the
small volumes of groundwater could influence
the pit lake parameters concentrations would
be if groundwater parameter concentrations
are extremely high (e.g., total dissolved solids
[TDS] would need to be many thousands of
mg/L to influence the pit lake TDS
concentrations). Sampled groundwater
concentrations for the Panda/Koala
Underground (mean TDS of 550 mg/L)
presented in Golder (2015) indicate that this is
not the case. Reference: Golder (Golder
Associates Ltd.). 2015. Jay Project Uncertainty Analyses Methods and Results for
Hydrogeological Modelling. Technical
memorandum 1419751 sent to Dominion
Diamond Ekati Corporation 3 July 2015.

Dominion Diamond Ekati ULC
900-606 4 Street SW
(403) 910-1933
Calgary, Alberta T2P1T1
(403) 910-1934 fax
www.ddmines.com

December 13, 2018
Mr. Joseph Mackenzie
Chair
Wek’èezhìi Land and Water Board
#1, 4905-48th Street
Yellowknife, NT
X1A 3S3
Re: W2012L2-0001 – Response to Comments, Wastewater and Processed Kimberlite
Management Plan (WPKMP) Version 8.0 and Panda and Koala Deposition Study
Dominion Diamond Ekati ULC’s (Dominion) responses to Reviewer comments on Version 8.0 of
the WPKMP and on the Panda and Koala Deposition Study have been loaded onto the WLWB’s
on-line review system.
Dominion is pleased to note that the bulk of the comments received are focused on
understanding technical details of the predictive water quality modelling and are not questioning
that deposition of fine processed kimberlite (FPK) into the Panda/Koala processed kimberlite
containment area (PKCA) should proceed. Dominion wishes to acknowledge the efforts of all
Reviewers on this file, particularly the GNWT-ENR for proactively providing and resolving
questions with Dominion ahead of the comment submission date.
Dominion draws the WLWB’s attention specifically to combined comment IEMA-2/3 and
Dominion’s response. In its comment, IEMA is questioning whether the Jay Project is part of the
Ekati Life of Mine Plan and also the preferred use of the Panda/Koala PKCA over continued
deposition into the Long Lake Containment Facility (LLCF). Dominion has responded to these
comments in full and wishes to emphasize to the WLWB and Reviewers that Dominion is
currently conducting an optimization study on the Jay Project and this work is ongoing with the
assumption that the Jay Project continues to be a part of the Life of Mine Plan. Dominion is
committed to a long future at the Ekati mine and does not consider it appropriate for the Agency
to infer that the on-going optimization study for the Jay Project eliminates it from the Life of Mine
Plan.
FPK deposition into the Panda/Koala PKCA is an important part of the integrated environmental
management that Dominion employs. This is required to be implemented as quickly as possible
as Dominion is currently operating under progressively increasing operational risk and cost at
the LLCF and Beartooth PKCA’s due to the complex deposition configurations and water quality
concerns that Dominion has been working on for the last few years. The continued use and
reliance of the LLCF for primary PK deposition is an unmanageable operational and
environmental risk for the Ekati team since the facility is reaching the later stages of its design
life. Having the Panda/Koala pits available at end of underground mining for deposition is
required to ensure continued safe management of process kimberlite. Additionally, the
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immediate use of Panda/Koala pits for PK deposition provides added environmental protection
to the LLCF downstream environment at Leslie Lake particularly for potassium loadings as
discussed in the current Ekati Mine Potassium Response Plan.
The approval of FPK deposition into the Panda/Koala open pits in February of 2019 is a critical
step for Dominion to ensure safe environmental management of its processed kimberlite waste
stream. Dominion respectfully requests that WPKMP Version 8.0 and the associated Panda
and Koala Deposition Study be included on the agenda for the scheduled Board meeting in
January 2019. A prompt decision will allow Dominion to immediately proceed with construction
of the required pipelines and commencement of FPK deposition at the Panda/Koala PKCA.
If you have any questions, please feel free to contact the undersigned at
Lukas.Novy@ddcorp.ca or 403-910-1933 ext 2407 or Annie Larrivee, P.Eng. – Acting Team
Leader –Environment LOM at annie.larrivee@ddcorp.ca.
Sincerely,

Lukas Novy, M.Sc., P.Eng.
Acting Superintendent, Environment

Record #: HSE RCD ENV 1095
Document Owner: Environment Department
Date: 13-December-2018

Environmental Protection Operations Directorate
Prairie & Northern Region
5019 52nd Street, 4th Floor
P.O. Box 2310
Yellowknife, NT X1A 2P7

ECCC File: 5100 000 012/008
WLWB File: W2012L2-0001

November 29, 2018
Via online submission
Anneli Jokela
Senior Technical Advisor
Wek’èezhìi Land and Water Board
1-4905 48th Street
Yellowknife, NT X1A 3S3
Dear Anneli Jokela:
RE: W2012L2-0001 – Dominion Diamond – Ekati – WPKMP Version 8.0 and Panda
& Koala Deposition Study.
Environment and Climate Change Canada (ECCC) has reviewed the information
submitted to the Wek’èezhìi Land and Water Board (WLWB) regarding the abovementioned WPKMP Version 8.0 and Panda & Koala Deposition Study and is submitting
comments via the online review system. ECCC’s specialist advice is provided based on
our mandate, in the context of the Canadian Environmental Protection Act and the
pollution prevention provisions of the Fisheries Act.
Should you require further information, please do not hesitate to contact me at (867)
669-4743 or Russell.Wykes@Canada.ca
Sincerely,

[original signed by]
Russell Wykes
Environmental Assessment Coordinator
Attachment(s): ECCC Comments Excel Sheet
cc:

Georgina Williston, Head, Environmental Assessment North (NT and NU)

www.canada.ca/en/environment-climate-change
www.canada.ca/fr/environnement-changement-climatique

Sarah Elsasser
Regulatory Manager
Wekeezhii Land and Water Board
#1-4905 48th Street
Yellowknife, NT
X1A 3S3

November 29, 2018

Dear Ms. Elsasser,

Re:

Dominion Diamond Ekati Corp. (Dominion)
Water Licence – W2012L2-0001
WPKMP Version 8.0 and Panda & Koala Deposition Study - Ekati
Request for Comment

The Department of Environment and Natural Resources (ENR), Government of the
Northwest Territories has reviewed the plan and study at reference based on its
mandated responsibilities under the Environmental Protection Act, the Forest
Management Act, the Forest Protection Act, the Species at Risk (NWT) Act, the
Waters Act and the Wildlife Act and provides the following comments and
recommendations for the consideration of the Board.
Topic 1: Review by Brodie Consulting and Attached Memorandum
Comment(s):
ENR retained Brodie Consulting Limited (BCL) to review the Panda/Koala
Deposition Study. This review included corresponding directly with Dominion to
clarify several details. The results of BCL’s review, including the responses from
Dominion are included in an attached memorandum, which is provided for the
information of the Board.
Recommendation(s):
n/a

1

Topic 2: Model Uncertainty – Panda/Koala Deposition Study
Comment(s):
The predictions in the Deposition Study are based on four linked models and there
are assumptions and uncertainties associated with each model. As such, ENR
understands that the model results only provide an indication of likely outcomes.
Dominion acknowledges this with the statement:
Given the inherent uncertainties, the water quality model should be viewed as a
tool to aid in the design of monitoring programs and mine planning, development
of mitigation strategies, and identification of potential risks rather than to
provide absolute concentrations. Conservative assumptions have been
incorporated where uncertainty is known to exist, so that predicted
concentrations are likely to exceed actual future concentrations.

Ongoing monitoring and collection of operational data during and after pit filling
will be required to confirm the accuracy of current predictions, and to update
model predictions if required. This requirement is also acknowledged by Dominion
in Section 4.7.
Recommendation(s):

1) ENR agrees that ongoing operational monitoring will be required and

recommends that monitoring results be compared against model predictions on
a regular basis.

Topic 3: Predicted Benchmark Exceedances
Comment(s):

The model predictions are compared against AEMP benchmarks, and several
parameters (aluminum, copper, chromium, cobalt and iron) are predicted to exceed
AEMP benchmarks at some point over the modelled timeframe. Dominion has noted
that there is some conservatism built into the modelling, e.g. not considering
geochemical controls, and it is likely that actual concentrations will be less than
predictions.

ENR also notes that the model predictions are compared to AEMP Benchmarks,
which have been established for use during mine operations. Closure water quality
criteria have not yet been established for the site, and it is possible that the closure
criteria will differ from the AEMP benchmarks. If so, the conclusions of this study
will need to be updated.
2

The potential for exceedances of criteria, further underscores the need for ongoing
monitoring, comparison of actual concentrations to modelled predictions, and
potential updates to the models on a regular basis.
Recommendation(s):

1) ENR recommends that the model results be revisited once closure criteria for the

site are established.

2) ENR recommends that adaptive management strategies be developed if

modelling or monitoring results indicate that closure criteria will be exceeded.

Topic 4: Adaptive Management
Comment(s):

Dominion has identified removing the Panda Dam in order to allow additional flow
into the Panda/Koala Pit Lakes (i.e. instead of flowing through the Panda Diversion
Channel) as a potential adaptive management action that could improve water
quality in these Pit Lakes. ENR notes that the Panda Diversion Channel has been
constructed to provide fish habitat, and initial results suggest that fish are making
use of the Channel. ENR notes that the ability of the refilled pit lakes to provide fish
habitat is uncertain, and is not certain whether diverting flow from the Panda
Diversion Channel is a viable adaptive management strategy.
ENR agrees that adaptive management strategies for improving pit water quality
should be developed. Proposed strategies should include an evaluation of the “pros
and cons” associated with each potential action as part of an assessment of their
actual viability.
Recommendation(s):

1) ENR recommends Dominion identify potential adaptive management strategies

for improving water quality in the pit lakes along with an assessment as to the
actual viability of the proposed actions.

Comments and recommendations were provided by ENR technical experts in the
Water Resources Division and the North Slave Region and were coordinated and
collated by the Environmental Assessment and Monitoring Section (EAM),
Conservation, Assessment and Monitoring Division (CAM).
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Should you have any questions or concerns, please do not hesitate to contact Patrick
Clancy, Environmental Regulatory Analyst at (867) 767-9233 Ext: 53096 or
email patrick_clancy@gov.nt.ca.
Sincerely,

Patrick Clancy
Environmental Regulatory Analyst
Environmental Assessment and Monitoring Section
Conservation, Assessment and Monitoring Division
Department of Environment and Natural Resources
Government of the Northwest Territories

Att: November 27, 2018 Brodie Consulting Memo – Review of WPKMP Version 8.0
and Panda & Koala Deposition Study
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MEMORA DUM
______________________________________________________________________________
DATE:
November 27, 2018
TO:

Paul Green; GNWT – ENR

FROM:

Lara Fletcher, P.Eng.

SUBJECT: Review of Panda Koala Deposition Study Report
______________________________________________________________________________
1

I TRODUCTIO

GNWT Environment and Natural Resources Water Resources Division has requested Brodie
Consulting Ltd. review the technical memorandum prepared by Golder Associates Ltd. for
Dominion Diamond Ekati ULC (Dominion) titled "Ekati Mine - Supernatant Water Quality
Modelling of Panda, Koala, and Koala orth Pit Lakes at Closure" dated August 30, 2018
(Golder 2018a). The technical memorandum presents the predictions for post-closure pit lake
water quality based on four linked models: a large strain consolidation model for FPK deposited
in the Panda, Koala, and Koala North pits; a water balance model; a hydrologic model; and a
water quality model.
The hydrodynamic model predictions are for the three pit lakes to be holomictic. The report
describes that "Holomictic lakes mix from top to bottom during the spring and/or fall mixing
periods each year, which means that water quality constituent concentrations are similar in the
bottom layers compared to the surface layer and outlet at least once per year." Based on the
results of the hydrodynamic model, the pit lake water above the FPK was modelled as fully
mixed. I.e. as Section 4.3 states "This information verified the assumption that the mass balance
model could be configured as a dimensionless system."
The results of the water quality model predict only a few parameters may slightly exceed surface
water quality benchmarks over the 200 year post-closure period that was modeled, summarized
as follows:
The maximum modelled concentrations of most constituents are projected to remain below
surface water quality benchmarks, with the exception of aluminum, copper, chromium,
cobalt, and iron. Aluminum, cobalt, and copper concentrations are projected to exceed
surface water quality benchmarks early in post-closure, while chromium and iron
concentrations are projected to be slightly higher than the benchmark towards the end of
the simulation period.
A number of conservative assumptions were described for each of the models. Notably for the
water quality model, the conservative assumptions included:

Brodie Consulting Ltd.
8627 Seascape Drive, West Vancouver, B.C. V7W 3J7
604-790-1853 email:mjohnbrodie@gmail.com
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•

Source terms for seepage quality from the Panda/Koala waste rock storage area (WRSA)
were based on predicted seepage model low seepage scenario median concentrations,
which Dominion indicate are higher than observed concentrations.

•

The derived annual seepage loads are assumed to be constant throughout the 200-year
simulation. Whereas it is expected that a depletion of the load source from the
Panda/Koala WRSA would occur over time as reactive minerals are depleted from the
rock mass in the WRSA.

•

Mineral solubility constraints were not directly applied. Section 5.3 item 7) states that
"Based on solubility and adsorption processes, predicted chemistries in the GoldSim
water quality model are likely to overestimate concentrations of aluminum, iron, copper,
cobalt, and chromium in the pit lakes."

The memo concludes that:
Constituents sourced from WRSA seepage exhibited a gradual increasing trend throughout
the modelled timeframe; maximum predicted concentrations for five of these constituents
(aluminum, copper, chromium, cobalt, and iron) were greater than benchmarks at some
point during the modelled timeframe. This result suggests that this trend is independent of
FPK deposition (i.e., WRSA seepage will enter the post-closure receiving environment
regardless of whether, or not, FPK deposition occurs in the modelled pit lakes). As
described herein, the source term for WRSA seepage entering the modelled pit lakes is
considered to be conservative, in part because of the assumption of constant loadings over
time. The assumption of constant loadings entering the pit lakes from WRSA seepage in
concert with decreasing porewater release and the absence of substantive freshwater
inflows leads to the observed trend for this group of constituents.
2

COMME TS

Models by necessity require simplification of complex processes. The predicted post-closure pit
water quality presented in the technical memorandum is based on no less than four linked
models. In addition, the source term for the Panda/Koala WRSA is based on the seepage water
quality model (Golder, 2016) which is also linked to thermal models.
In the previous version of the Ekati Pit Lake Closure Water Quality Modelling (Golder, 2018b),
Section 4.7-Model Uncertainty states:
The data and approach used to estimate future water quality are commensurate with
industry best practices (ME D 2009; I AP 2009) and are believed to provide a reasonable
approximation of the system, as currently understood, within the context of the assumptions
used in the model...Ultimately, even the best of models cannot compare with operational
monitoring data. Once the Project is operational, monitoring of water quality, and periodic
re-assessment of effects predictions and/or remedial measures will be required.
Models do however provide a useful tool to evaluate requirements and options for monitoring
and adaptive management. This is iterated in Section 5.6 of the WRSA seepage water quality
model (Golder, 2016) which states:
Given the inherent uncertainties, the water quality model should be viewed as a tool to aid
in the design of monitoring programs and mine planning, development of mitigation
______________________________________________________________________________________________
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strategies, and identification of potential risks rather than to provide absolute
concentrations. Conservative assumptions have been incorporated where uncertainty is
known to exist, so that predicted concentrations are likely to exceed actual future
concentrations.
One option to improve post-closure pit lake water quality has been identified in the 2018
Supernatant Water Quality Modelling report as follows:
Without the Panda Dam (which diverts flows into the Panda Diversion Channel), outflow
from Beartooth Pit Lake would follow a natural flow path into Panda Pit Lake and,
thereby, into Koala Pit Lake and Kodiak Lake. Due to the influence of the relatively larger
catchment area of Bearclaw Lake, there may be opportunities to improve post-closure
water quality in the Panda and Koala Pit Lakes by directing the Beartooth Pit Lake outflow
to Panda Pit Lake, if required.
The current closure plan for the Panda Diversion Channel is for the channel to remain in place
and provide fish passage/habitat as compensation for Ekati mine development (Dominion 2018).
3

QUESTIO S

To further understand model inputs and any implications for the predicted water quality BCL
requested clarification regarding the following questions. Dominion provided responses to these
questions in an email to ENR dated November 27, 2018.
Question 1
Table 1 lists the input parameters of the consolidation model. The pore water drainage method is
described as top and bottom drainage based on the assumption that the underground works allow
for bottom drainage. While it is easy to comprehend the liberation of water as the fines
consolidate downward, it is less clear how bottom drainage would occur into the underground
workings that are also filled with PK. Could Dominion further explain how bottom drainage will
occur, and the sensitivity of the water quality model to top and bottom drainage versus only top
drainage?
Dominion Response
Laboratory testing of the fine PK indicates a hydraulic conductivity ranging from 10 -8 to 10 9
m/s for fine PK settled to void ratio of between 2.5 and 1.5. This compares to the estimated
hydraulic conductivity of the surrounding unfrozen granite below the permafrost near the base of
the deposit at about 10 -8 m/s. The one-dimensional consolidation model assumed top and
bottom drainage into the surrounding granite which results in the shortest flow path during
consolidation and was used to establish the upper rate for pore water release during
consolidation. If top only drainage were to be considered, this is the longest flow path during
consolidation and results in a slower rate of pore water release.
For the water quality model, it was conservatively assumed that all of the pore water was released
from the consolidation model reports into the top supernatant pond layer. This results in a
conservative case of modeling the fastest consolidation rate (with top and bottom drainage) and
highest estimated release of porewater to the top layer. If the rate of water release from PK into
the top layer is either slower (top drainage only) or less (a portion of the pore water release to
______________________________________________________________________________________________
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surrounding granite) the water quality concentrations in the top supernatant pond layer would be
lower than currently predicted.
Question 2
Section 3.2 - Water Balance Assumptions states that "To provide conservatism in the water
quality predictions, it was assumed that a 1 m residual volume of minewater would be left on the
deposited FPK surface prior to placement of the freshwater cap." Even at 1 m, it would seem as
though the potential to entrain FPK and in particular EFPK in the water being pumped to the
LLCF would be high. Larger quantities of EFPK to the LLCF does not seem desirable for
closure. It is understood that the surface of the FPK will not be flat in the pit. However, can
Dominion confirm that drawing down the water level in the pits to within 1m of the FPK surface
is viable or that for the purposes of the model the initial volume prior to introducing a fresh water
cap would be equivalent?
Dominion Response
It is realistic to assume that the in-pit water level will be drawn down to a nominal 1 m above
deposited FPK. This is achieved in other areas such as Cell B of the LLCF. The anticipated FPK
surface in the Panda and Koala pits is expected to be similar to the observed FPK surface in the
Beartooth Pit in the period of a few years following deposition. The FPK surface in Beartooth Pit
is monitored through sonic bathymetric surveys and is described in the 2017 Annual Water
Licence Report (S.4.2.3) as “Distribution of solids throughout the pit remains relatively flat with
bottom processed kimberlite (PK) solids ranging in elevations from 398.8 m to 400.1 m”. The
quantity of FPK that might be entrained in water pumped to the LLCF would be very small
because the pumps used for this task would not be capable of moving significant amounts of
entrained solids. The LLCF has been the sole or primary repository for FPK and associated EFPK
since 1998 such that the introduction of minor quantities from the Panda/Koala pits would not be
expected to have an observable effect in the LLCF.
For the purposes of the Panda/Koala water quality prediction model, including 1 m of residual
minewater in the pits prior to flooding with lake water provides an appropriate representation of
initial constituent concentrations in the water cap.
Question 3
Is PK going to be discharged from one location at the pit crest? Or will the discharge be from
various locations around the perimeter to more evenly distribute FPK? This relates to the
previous question in the initial volume remaining in the pit prior to filling with a fresh water cap?
Dominion Response
FPK is planned to be pumped as a low density slurry (similar to how FPK is currently pumped to
the LLCF now) and discharged from the end of the pipeline into the Panda and Koala Pits from
one location of the pipeline dropping down from the top of each pit. This is based on the
observed effectiveness of this approach at the Beartooth Pit (see attached photos). This approach
is also operationally efficient. Also see the response to question 2 above re bathymetric surveys
in Beartooth Pit.
Question 4
Footnote d) of Table 4: Waste Rock Storage Area Runoff Input Chemistry states "Median
concentration from WRSA seep samples collected between 1999 and 2012". This data was not
included in the table. It would be useful to compare the concentrations used as input chemistry to
______________________________________________________________________________________________
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observed concentrations, perhaps for the period of time when waste rock was no longer being
placed in the Panda/Koala WRSA to 2018 for comparison to closure conditions.
Dominion Response
Comparison of source terms to ongoing seepage water quality is an important validation process
that Dominion will continue to undertake to provide confidence that the model is not underpredicting concentrations, or to inform alternative management strategies where necessary.
Such a comparison was completed to identify any discrepancies between seepage monitoring data
and source terms used in the model for the WRSF runoff input water quality (Table 1 below).
Monitoring locations used to develop the source terms of the model were REF-005, SEEP-019,
SEEP-331, SEEP-357, SEEP-361, and SEEP-376. Of these, updated monitoring data were
available for REF-005, SEEP-019, and SEEP-331, as listed in the 2017 Waste Rock and Waste
Rock Storage Area Seepage Survey Report: Ekati Diamond Mine that is posted on the MLVWB
website. These data were collected after most of the waste rock was placed in the Panda/Koala
Waste Rock Storage Area, which occurred before 2010 at the end of open pit mining at
Beartooth. The 2017 SRK report includes data for total constituents, with the exception of
aluminum, for which dissolved data is also available. Source terms for the model are derived
from dissolved constituent concentrations; in both seepage data and long-term pit lake
concentrations, these would be expected to be similar.
Of the constituents assessed, the seepage monitoring data measured variable or steady to
increasing trends over time for sulphate, antimony, arsenic, iron, lead, and molybdenum. Variable
to decreasing trends are measured for nitrate, ammonia, cadmium, and selenium. Variable or
steady trends with no obvious increase or decrease were measured for chloride, potassium,
aluminum, copper, manganese, nickel, strontium, uranium, and zinc.
SEEP-019 and SEEP-331 had increasing pH and alkalinity, which is likely to limit the
dissolution of most constituents and decrease their concentrations in the water. Monitoring data
from REF-005 showed decreasing pH and variable alkalinity, which may encourage dissolution
of constituents and increase their concentrations in the water. All of these sites will continue to be
monitored to assess ongoing trends and discrepancies.
Source term concentrations were generally within the range, or higher than, monitoring data. This
means that the source terms are conservative, as they will lead to higher predictions than can be
expected in the future. Exceptions are chloride, nitrate, and ammonia, which were in the same
range or lower than the monitoring data, and molybdenum, which had varying comparisons to
monitoring data. These constituents were not flagged as parameters of concern in the assessment
except ammonia, which primarily originates in the PK pore water and has declining
concentrations in WRSA seepage. Therefore, the model is considered reasonable accurate or
conservative at this stage, and continued monitoring will indicate whether an update to the model
is warranted for these four parameters.
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Table 1. WRSA Runoff Model Input Chemistry and Comparison to Seepage Monitoring Data
WRSA Runoff
Monitoring Data
Constituent
Units
Input Water
Comparison to Source Term
Trend
b
Quality
Major Ions
Chloride

mg/L

0.31

Variable

Potassium

mg/L

15

Variable

Sulphate

mg/L

113

Steady to increasing

Fluoride

mg/L

0.017

-

Source term is lower
Source term is within range or
higher
Source term is within range or
higher
-

Nitrate

mg N/L

0.0059

Ammonia

mg N/L

0.0025

Variable to
decreasing
Decreasing

Source term is within range or
lower
Source term is lower

Phosphorus

mg P/L

0.0142

-

-

Variable

Source term is within range or
higher

Nutrients

Dissolved Metals
Aluminum

mg/L

0.59

Antimony

mg/L

0.00062

Arsenic

mg/L

0.0071

Barium

mg/L

0.099

Boron

mg/L

0.099

Cadmium

mg/L

0.000027

Chromium

mg/L

0.0025

Variable to
decreasing
-

Copper

mg/L

0.011

Variable

Iron

mg/L

0.72

Steady to increasing

Lead

mg/L

0.00076

Variable to
increasing

Manganese

mg/L

0.053

Variable

Mercury

mg/L

0.000005

Molybdenum

mg/L

0.0021

Variable to
increasing

Nickel

mg/L

0.025

Variable

Selenium

mg/L

0.00033

Decreasing

Silver

mg/L

0.000016

-

Strontium

mg/L

0.14

Variable

Uranium

mg/L

0.008

Variable to steady

Vanadium

mg/L

0.0056

-

Source term is within range or
higher
Source term is within range or
higher
Source term is within range or
higher
Source term is within range or
higher
-

Zinc

mg/L

0.0073

Variable

Source term is within range

Variable to
increasing
Variable to
increasing
-

Source term is higher
Source term is higher
Source term is within range
Source term is higher
Source term is within range or
higher
Source term is within range or
higher
Source term is within range or
higher
Variable
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Question 5
Panda/Koala WRSA runoff input chemistry was selected as the median predicted concentration
for the low runoff seepage scenario from the Panda/Koala water quality model. The plots of the
seepage water quality model calibration (Appendix B2, Golder 2016) show that either most
parameters are over-predicted, or there are periods of predicted higher concentrations during
which Dominion do not monitor. In general, the median predicted concentrations are higher than
observed concentrations. Provided that the concentrations in the runoff are actually lower than
predicted then the assumption of conservatism in WRSA runoff input chemistry is valid. Does
Dominion plan to carry out additional sampling to validate model predictions during periods of
highest concentrations? And one of the limitations of the WRSA seepage water quality
predictions was uncertainty in the water balance. Does Dominion plan to further investigate
shallow groundwater flow (interflow) for flow and concentrations?
Dominion Response
In 2018 Dominion collected additional surface seepage and flow data during July and August of
2018 (periods of lower flow and higher concentrations) to compare with the WRSA runoff input
chemistry source terms. Additionally, as part of its commitments made through the 2016 Seepage
Report, Dominion in 2018 completed assessments of evaluating surface flow paths and water
quality measurements seeps along flow paths and directly within surface flow seepage receiving
water bodies. It is planned Dominion will further investigate and collect surface water quality and
flow water balance information that will be incorporated and utilized into the overall reclamation
research plan to evaluate the freshwater cap for Panda/Koala Open Pits. Reclamation Research
Plan RP 2 – Panda/Koala Closure Freshwater Cap Depth is outlined in the Aug 2018 submitted
Interim Closure and Reclamation Plan Ver 3.0.
4

CO CLUSIO S

Dominion's responses are informative and address the questions raised. BCL has no additional
questions regarding the current Panda and Koala pit lake closure water quality predictions.
The Deposition Study report presents predictions for pit lake water quality that are based on
several linked models, each with some uncertainty and assumptions. Dominion has committed to
continuing to validate the models with ongoing monitoring and collection of additional
information. In particular, Reclamation Research Plan RP2 - Panda/Koala Closure Freshwater
Cap Depth (Dominion 2018) includes "Monitoring of the inputs to the pit lakes between now and
the start of filling, then during the filling period, will allow Dominion to update models, verify or
refine predictions, and adaptively manage the inflows to improve water quality of the supernatant
water if necessary."
Based on the results of the models, Dominion has concluded that the water quality in the pits will
meet closure objectives.
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Independent Environmental Monitoring Agency

P.O. Box 1192, Yellowknife NT, X1A 2R2 ▪ Phone (867) 669-9141 ▪ Fax (867) 669-9145
www.monitoringagency.net ▪ E-mail: monitor1@monitoringagency.net

November 29, 2018
Joseph Mackenzie
Chair, Wek’eezhii Land and Water Board
#1-4905 48th St, Yellowknife, NT
X1A 3S3
Re: Wastewater Processed Kimberlite Management Plan version 8.0 and the Panda Koala Deposition
Study
Dear Mr. Mackenzie,
The Independent Environmental Monitoring Agency (Agency) has reviewed Dominion Diamond Ekati
ULC’s (Dominion) Wastewater Processed Kimberlite Management Plan (WPKMP) version 8.0 and the
Panda Koala Deposition Study (Deposition Study). The Agency is pleased to submit the following
comments for your consideration.
Contingent Use of Panda and Koala Pits
The Panda and Koala open pits and associated underground workings were previously identified as
potential processed kimberlite containment areas (PKCAs) through WPKMP Version 2, October 2011. At
the time it was believed these pits represented large, secure, long-term waste storage areas following
completion of underground mining in the Koala kimberlite pipe.
The Panda and Koala open pits were approved as containment areas for fine processed kimberlite (FPK)
through the 2017 Jay Project Water Licence Amendment, with requirements for the follow-up
supporting Deposition Study. Later that same year, as part of the Misery Underground Project (MUG)
Water Licence Amendment, Dominion stated it also plans to make use of the Panda Koala PKCAs for the
management of FPK generated from the MUG Project even though, based on the planned ore tonnage,
adequate capacity remains at the Long Lake Containment Facility (LLCF) and Beartooth Pit to store all
the FPK that will be generated throughout the life of the MUG project.
In May 2018, Dominion announced that construction and other work planned for the Jay Project was
being put on hold while the company studies how the Project's operations and profitability can be
optimized. Results of the Optimization Study have not been released and therefore, the future of the Jay
Project is uncertain.
As a general principle, the Agency strongly believes the number and extent of disturbed areas created
through any resource extraction or other commercial or industrial activity should be minimized. While
Panda and Koala pits are already considered to be disturbed areas, the deposition of FPK to the pits and
underground workings would greatly increase the potential future impacts to surface water, their
1

complexity and the cost associated with final closure and reclamation of the facilities as compared to if
FPK was not deposited into the open pits.
The Agency acknowledges there is uncertainty regarding the volume of FPK that can still be deposited
into the existing PKCAs at the Ekati mine site. In Cells A and C of the LLCF remaining volume is governed
to a large degree by the beach angles. Uncertainties around the remaining FPK storage capacity in
Beartooth are less because the deposition area is confined and much less affected by beach angles.
These uncertainties can be managed through monitoring, refinement of operating procedures where
needed, and adjustment of expectations where appropriate.
Given the benefits associated with minimizing the number and extent of disturbed areas together with
the current uncertainties around the future of the Jay Project, it is the opinion of the Agency that an
immediate need to approve use of the Panda and Koala open pits as PKCAs has not been sufficiently
demonstrated.
Recommendation: Dominion provide evidence that the combined storage capacity of Cells A and C of
the LLCF and Beartooth is not sufficient to meet current FPK storage needs as identified through the
confirmed mine plan. For clarity, the Agency does not consider the Jay Project to be included in the
confirmed mine plan as Dominion has put the project on hold pending the outcome of the Optimization
Study.
Recommendation: Approval of the use of Panda and Koala pits as PKCA’s be contingent upon either: (1)
Dominion confirming that current remaining PKCA storage capacity in Cells A and C of the LLCF and
Beartooth Pit is not sufficient for the confirmed mine plan activities; or (2) Dominion confirming the
company’s intention to proceed with construction and operation of the Jay Project.
Wastewater Processed Kimberlite Management Plan version 8.0 (WPKMP)
A. Freshwater 30 m Cap
The WPKMP states that “The technical memorandum prepared by Golder Associates that forms part of
this submission demonstrates that a freshwater cap depth of 30 m for the Panda/Koala PKCA is an
acceptable closure design specification given the information currently available.” (p-3 of cover letter).
The Agency does not agree with this statement. The predicted post closure daily concentrations as
presented in Table 7 of the Deposition Study indicate that several metals are expected to exceed the
current water quality benchmarks, with aluminum being over twice the benchmark value (predicted
concentration - 2.4 mg/l; benchmark - 1.0 mg/l). The current 2018 Interim Closure and Reclamation Plan
(ICRP) has a closure objective (OP-1) for open pits which states “Pit Lake water quality is acceptable for
entry into the Receiving Environment” while the closure criteria is “Surface water quality complies with
closure water quality criteria”. The Agency does not believe that the acceptable freshwater cap should
be set at a depth that is predicted to exceed the current water quality benchmarks and in so doing fail to
meet the closure objective for OP-1. Therefore, it seems reasonable to either not have a stated
freshwater cap (pending research plan results) or have a cap set at a level (deeper than 30 m) that the
current model predicts will allow for all water quality benchmarks to be met. If neither of these options
are feasible then an alternate solution should be proposed to ensure water quality benchmarks are not
exceeded.
The draft ICRP 3.0 submitted for approval on August 15, 018 has identified the Panda Koala freshwater
cap as an uncertainty and included it as a research plan (RP-2) in the ICRP. The goal of RP-2 is to
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determine if the 30 m cap is appropriate and, if necessary, determine an appropriate freshwater cap
depth.
Recommendation: The depth of an acceptable freshwater cap not be set until results of the Panda Koala
freshwater Research Plan (RP-2) have been completed and can inform the appropriate depth of the cap
to ensure that all related water quality closure objectives and criteria can be met. If the research plan
concludes that the cap depth does not result in pit lake discharge water quality being met during mine
operations and post-closure, then an alternate solution should be provided to ensure the water quality
benchmarks are not exceeded and therefore closure objective OP-1 is satisfied.
B. Cover Optimization Study - Timing
The cover letter for the WPKMP states that the water cover optimization study will "be undertaken at an
appropriate time indicated by the monitoring results and not later than when the PK surface in any of the
Panda, Koala North or Koala pits reaches 50 m below final overflow elevation." The statement about
timing lacks certainty. It is not clear what monitoring results are needed to determine when the study
will be undertaken, and how will those results be used to trigger the study. It is also uncertain if the
optimization study will be initiated or completed by the 50 m threshold described above. There does not
appear to be a clear rationale for why this study could not be undertaken now based on information
from Beartooth and then refined as information from Panda/Koala becomes available. This information
is critical to ensure that there is an available and feasible closure plan for the pits. Planning for closure of
the pit needs to occur up front to ensure that any operational adjustments are still possible if the
optimization study predictions create closure concerns.
Recommendation: Dominion provide rationale for why the optimization study cannot be completed in
the near future.
Recommendation: Dominion provide greater detail regarding when the cover optimization study will be
conducted and how it will allow time for any potential mitigation measures to be determined and
implemented.
C. WPKMP – Closure and Reclamation Section
Section 1.1 seems to suggest that the WPKMP doesn't need to address reclamation and closure because
it is addressed in the ICRP. While the overall closure plan is in the ICRP, any approval for operational
changes should include consideration of closure implications. In light of the work involved and long
timespans between ICRPs, operational plans must demonstrate that the company has considered the
closure implications for design and operational decisions, and that there is a practical, feasible closure
plan for the proposed operational changes. The Agency is concerned that the section concerning
closure and reclamation in the previously approved version of the WPKMP (version 7.0) has been
removed.
Recommendation: Dominion include an updated closure and reclamation section in the WPKMP v8.0.
D. Operational Monitoring of PKCA
Section 5.7 of the WPKMP discusses operational monitoring of the processed kimberlite containment
areas. It states that “When the internal water elevation has reached a safely accessible elevation, water
quality within the PKCA will be monitored through minimum annual water sampling at various depths in
the water column of each component pit” (p-5-4). This is consistent with monitoring for other
PKCAs. The Agency is concerned that the proposed operational monitoring is not likely sufficient for
developing a good understanding of water quality in the operational pits. The pits will have multiple
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inputs that will vary depending on operational requirements, and also seasonally. As such, water quality
in the pits will likely vary throughout the year, as will, the hydrodynamic conditions. Although full mixing
of the pit is predicted, there may be seasonal variations. More frequent monitoring may be needed and
should be consistent with the expected variability in the pit - it seems possible that intra-annual
variability may be at least as significant as inter-annual.
Recommendation: Dominion propose an alternate monitoring program that will incorporate seasonally
varying inputs to better ensure a thorough understanding of temporal changes in water quality in the
Panda and Koala pit lakes as FPK is deposited into the pits.
Panda Koala Deposition Study
A. Ammonia and Nitrate Exclusion From Deposition Study
The deposition study does not include ammonia and nitrate runoff from the waste rock piles, claiming
that since ammonia and nitrate are highly mobile they will be flushed out of the WRSA prior to pit
flooding. While we acknowledge that ammonia and nitrate sources from the adjacent WRSA are both
finite and soluble, the study does not provide any evidence to support the assertion that flushing will be
complete by the time pits are first emptied of water and then re-flooded with clean water. Even if the
flushing does occur before planned pit closure activities, it is not clear how this loading will be addressed
or how it has been accounted for in operational planning, modelling or predictions. Figure 3 of the
Deposition Study shows that the catchment for the Panda Koala pits includes a large portion of the
WRSA so presumably all constituents that are flushed from that section of the WRSA will ultimately end
up in the pit where they will have to be addressed as part of the water management plan, during
operations and, if flushing continues, potentially post-closure.
Recommendation: Dominion provide additional evidence to support its assertion that flushing of
soluble blasting residuals from the adjacent Panda/Koala WRSA will be complete before implementation
of closure activities. Dominion should also describe and justify in detail how the flushed ammonia and
nitrates from the WRSA will be addressed during both operations and closure, including potentially
expanding the scope of the Deposition Study to include the potential impacts of ammonia and nitrates
on pit lakes water quality.
B. FPK Consolidation Model – Details
Section 2 provides a summary about the FPK consolidation model. Some of the model inputs and
assumptions are provided, but there is not enough information provided to support an understanding of
the model, its assumptions and the results. The modelling period begins after completion of FPK
deposition, but the report doesn't describe how initial conditions for the modelling were developed.
The predictions of initial conditions influence a range of modelling outcomes. Some of the input
parameters are based on test work completed, but the results and analysis are not provided to support
the input parameters. The model refers to assumptions about bottom drainage, but there is no
explanation about how this influences model outcomes or whether it is relevant for the subsequent
water quality modelling components. The summary does not provide the key geometry characteristics
that were used in the modelling for each pit/underground. As an example of the detail required a 2013
predictive model for Ekati Pit lakes titled Modelling Predictions of Water Quality for Pit Lakes, provided
clear descriptions of the assumptions and the rationale, details about the physical conditions used in
modelling, detailed results, etc.
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Recommendation: Dominion provide greater detail regarding the modeling and the assumptions made.
This should include details about data and analysis used to define characteristics of FPK and establish
initial conditions for modelling. It should also provide rationale for other assumptions used to support
modelling.
C. Waste Rock Containment Area Inputs
Section 3.2 describes assumptions for what portion of water from the WRSA ends up in the Panda/Koala
PKCA. The assumption is based on "footprint over the pre-disturbance drainage areas and professional
judgement." (p-7). Dominion considers this to be a conservative approach because there are currently
no visible seeps and "the remainder of the runoff and seepage is assumed to be contained within the
WRSA or flow towards other destination areas." For closure it is unreasonable to assume that runoff
and seepage will be contained within the WRSA. The WRSA is a finite area/volume and the post-closure
inputs are not finite with precipitation and snow meltwater continuing to flow over and through the
WRSA. If the piles are expected to freeze as Dominion predicts, then post-closure (which is the period
the modelling addresses) assumptions about inflows should consider what the topography of the active
layer will look like and where water would flow as a result. Also, Dominion’s assertion that its
assumption about the portion of water from WRSA is “conservative relative to current observations of
no visible seepage in this area” fails to acknowledge that seepage conditions in these large, cold waste
rock dumps are likely not fully developed yet.
Recommendation: Dominion refine its assumptions about the portion of the WRSA that will contribute
flow to the Panda/Koala PKCA to consider expected post-closure flow patterns, or provide additional
rationale to support the current assumptions.
D. Source Terms – Inflows
The Deposition Study used data from the summer 2016 for estimating source terms for water from
undisturbed areas and the inflows from Exeter Lake. This is a very short data record which leaves
uncertainty about potential source terms. It would be useful to understand the rationale for the short
data set and the potential implications on modelling results.
Recommendation: Dominion provide rationale for why it used the information from only one year of
monitoring to estimate inflows from undisturbed areas and Exeter Lake, and detail any potential
implications on modelling results.
E. Source Term – Disturbed areas
The source term for runoff from disturbed areas (e.g., roads, laydown areas, etc.) is based on data from
Snap Lake. It is surprising that Dominion has no data for this type of runoff. The Deposition Study does
not provide any rationale for why Snap Lake data are particularly relevant for the Ekati site, nor does it
provide the actual data and analysis used to develop the source term. If there are no data for Ekati, it
would likely be possible to develop a source term based on geochemical test work for waste rock and
overburden at Ekati - at least for the purpose of verifying the validity of the Snap Lake data. In order to
inform future modelling Dominion should make an effort to monitor disturbed areas to be able to
inform the model with site specific data.
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Recommendation: Dominion provide further justification to their assertion that Snap Lake data is
sufficiently representative of Ekati mine site.
Recommendation: Dominion describe how it will begin to collect data to ensure that future models are
based on relevant site-specific data for runoff from disturbed areas.
F. Source Term – Pore Water
The source term for porewater from the FPK is based on water quality of the supernatant water in the
Beartooth pit lake. The Beartooth pit lake receives inputs from a variety of sources including mine
water, local runoff, precipitation, waste rock runoff, excluded porewater, etc. As such, there is no
reason to conclude that the water in the pit lake is representative of porewater arising from FPK
consolidation. Golder suggests that this is a conservative approach because it may double count inputs
from other sources like waste rock. However, given that we do not know the relative volumes and
qualities of various sources, we do not know if this assumption about porewater is conservative or not.
The Agency is concerned that the other sources of water to the pit lake could dilute the FPK
consolidation water quality calculations.
Recommendation: Dominion provide additional information to support its proposed source term for
porewater or define a source term that is based on characteristics of actual porewater. If the source
term continues to rely on pit lake water quality, the rationale should address the proportion and quality
of other inputs to the pit lake and how these may affect interpretation of porewater characteristics.
G. Maximum Predicted Daily Concentrations
Table 7 of the Deposition Study lists the maximum projected daily concentrations for water quality.
However, these maxima are based on source terms that generally rely on median concentrations (e.g.,
median concentrations from a low-seepage scenario for waste rock, median concentrations from
Beartooth pit monitoring). The maximums referred to in Table 7 of the Deposition Study do not
represent conservative estimates of potential adverse conditions. Instead they provide the maximum
numbers from the time series of a median scenario model. The Agency believes that considering the
serious long term potential concerns of these water quality predictions additional model scenarios
should be included to evaluate risks associated with more adverse water quality conditions that fall
within the upper limits of the data used to support modelling.
Recommendation: Dominion update its modelling to include additional scenarios that consider water
quality conditions representative of the upper limits of data used to support modelling (e.g., 95th
percentile rather than median). These model predictions will provide a more conservative approach
and therefore more information about the range of possible water quality at closure and beyond.
H. Beartooth Data
In a number of instances the WPKMP refers to water quality in Beartooth pit and states that operating
experience and monitoring data from Beartooth have been used to support development of plans for PK
disposal in Panda/Koala. However, the WPKMP does not actually provide any details about data from
Beartooth or the analysis of those data. It would be useful if there were some analysis of water quality
in Beartooth, including comparison with inflows (volumes, quality) and how water quality has evolved
with time.
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Recommendation: Dominion provide data used from Beartooth Pit in the Deposition Study (as an
Appendix).
In summary, the Agency is of the opinion that Dominion has not provided sufficient evidence that
deposition of FPK to Panda and Koala open pits and underground workings is necessary given the
current uncertainties associated with the company’s intention to proceed with construction and
operation of the Jay Project. The Agency’s other comments with respect to the proposed WPKMP V 8
and Deposition Study are relevant regardless of this first overarching matter.
Should you have any questions concerning these comments, the Agency is pleased to discuss these at
your convenience.
Sincerely,

Jaida Ohokannoak
Chairperson
Cc:

Dominion Diamond– Lucas Novy
Tłı̨chǫ Government – Violet Camsell-Blondin
Yellowknives Dene First Nation – Johanne Black
Łutsel K’e Dene First Nation – Lauren King
North Slave Metis Alliance – Nicole Goodman
Kitikmeot Inuit Association – Geoff Clark
Government of the Northwest Territories – Laurie McGregor
Indigenous and Northern Affairs Canada – Michael Roesch
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January 3, 2019

Dominion Answers to WLWB Staff Questions Regarding WPKMP Version 8.0 and
Panda and Koala Deposition Study (December 21, 2018)
WLWB Question 1
To staff’s knowledge the need to dispose PK from mining at Jay is not imminent. In Dominion’s view,
was disposal of FPK in Panda/Koala before Jay mining begins contemplated in the environmental
assessment? Please discuss this in the context of the environmental assessment report and the
Review Board’s conclusions.
Dominion would like to reiterate that it is committed to a long future at the Ekati mine. An
optimization study on the Jay Project is currently being conducted and this work is ongoing with
the assumption that the Jay Project continues to be a part of the Life of Mine Plan (LOM Plan).
The Jay Project is a fully permitted project and at no point has Dominion indicated that the Jay
Project will not be developed. Regardless the overall requirement for PK deposition into the
Panda/Koala pits is not directly tied to the Jay Project. Please see the following points below.
a. For Dominion to continue to operate the Ekati Mine and to plan into the future, space for
FPK deposition is required. The current approved options available for FPK
deposition/storage (i.e. LLCF and Beartooth pit) are not enough to execute the current LOM
Plan. Having the appropriate infrastructure approved to accommodate the LOM Plan is
critical to ongoing operations at Ekati. For more on this see the answer(s) to WLWB
Questions 3 and 4 below.
b. The use of mined-out open pits for FPK deposition has been generally acknowledged as a
preferred approach and has been in the planning for operations at Ekati dating back to the
“original EA” for the Ekati Mine in 1996.
▪

The Report of the Environmental Assessment Panel (June 1996) confirms that in-pit
FPK deposition was considered part of the Project in its description of the Project
Description as follows (S.1.1 page 5 and S.3.1.1 page 24/25): “Crushed rock or
tailings would be deposited in the Long Lake tailings impoundment basin for the first
20 years of operation, and for the remaining five years in the mined-out Panda pit”.
The Project was approved and subsequently licenced on that basis.

▪

The Environmental Assessment Panel concluded that “…the Government of Canada
approve the NWT Diamonds Project subject to the recommendations in this report”
(Environmental Assessment Panel 1996, page 20). No specific recommendations or
concerns regarding open pit FPK deposition were provided. (section 3.1.1).
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c. FPK deposition into Panda/Koala pits was considered in the EA for the Jay Project.
Although Panda/Koala was indicated as the primary deposition location for FPK from the
Jay Project, mining at Jay is not a requirement for initiating FPK deposition into these pits
(Dominion Diamond 2014, section 3.5.7).
▪

The Jay Project Developer’s Assessment Report was submitted to the Mackenzie
Valley Environmental Impact Review Board (MVEIRB) in November 2014. At that
point in time, the Jay Project was to be the next project in the Ekati LOM Plan and
critical to extending the life of the Ekati mine for another 10 years. The schedule was
based on providing ore to the processing plant by 2020 or face shutdown of the Ekati
mine.

▪

The Ekati LOM Plan is not static. Changes are based on multiple factors such as
economics. For example, in the Jay Project Developer’s Assessment Report (DDEC
2014), the Sable project was not included in the Ekati LOM plan at the time of the
DAR submission and review. Subsequently, the Sable project was included in the
LOM Plan and is being developed before the Jay Project.

▪

The Review Board provided Measure 4-3 (Fine Processed Kimberlite) in the Jay
Project Report of Environmental Assessment (MVRB 2016) which requires Dominion
to seek approval from the WLWB for PK deposition into the Panda/Koala pits.
Measure 4-3 was developed “To avoid significant adverse environmental impacts to
the Panda and Koala pit lakes and to the downstream environment after closure from
the deposition of FPK.” Note that both the Measure and associated suggestion with
Measure 4-3 do not specifically state this is about FPK from Jay pit. With the
submission of the WPKMP Version 8.0 and the Panda Koala Deposition Study,
Dominion is fulling the requirement of this Measure and the related WL conditions in
W2012L2-0001 and seeking approval for the deposition of PK into the Panda/Koala
pits.

▪

The use of Panda/Koala pits for PK deposition prior to the Jay Project coming about
was discussed during the water licencing proceeding for the Jay Project.
…The MVEIRB’s Report of Environmental Assessment Measure 4-3 requires that the
WLWB explicitly approve the Panda and Koala pits as a PKCA. As all necessary
information is at hand (as developed progressively through the EA and licencing
processes), DDEC has requested that the Jay Amendment to the WPKMP, particularly
including designation of the Panda and Koala pits as a PKCA, be approved by the
WLWB at this time (see the response to IR #3). This approval, supported by the (draft)
Licence requirement for submission of an amendment 90 days prior to PK deposition,
will satisfy MVEIRB Measure 4-3 in an expedient manner and will enable DDEC to
proceed with detailed operational planning with a reasonable degree of confidence.
Additionally, DDEC has stated that it may be feasible for PK deposition into the Panda
and Koala pits to begin prior to processing of kimberlite from the Jay deposit. This
represents an opportunity to maximize the resulting environmental and operational
benefits for the Ekati mine as a whole but may only be feasible if DDEC is in a position
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to immediately pursue the opportunity with confidence. (Dominion Diamond 2017,
Section 7)
d. The general benefits resulting from in-pit deposition are summarized below. Please see
Dominion’s answer(s) to WLWB Question 2-4 for more information.
▪ Reduces the length, costs, and associated risks of operating FPK pipelines.
▪ Reduces the area of exposed kimberlite beaches in the LLCF requiring surface
reclamation. This reduces closure costs and residual risk.
▪ Facilitates deferring or avoiding FPK deposition into Cell D of the LLCF thus
extending or preserving this area for closure and the use of Cell D as a water
polishing pond.
▪ Facilitates minewater management and, in certain circumstances, adaptive
management of minewater quality through temporary retention of minewater for
deferred release in a manner that reduces potential effects in the receiving
environment (i.e., nitrate and chloride management through deposition into Beartooth
pit and potential potassium management through deposition into Panda/Koala pits).

REFERENCES:
Dominion Diamond. 2014. Developer’s Assessment Report for the Jay Project, Section 3.0
Project Description. Submitted to the Mackenzie Valley Environmental Impact Review
Board. October 2014. Yellowknife, NWT, Canada. Available at:
http://reviewboard.ca/upload/project_document/EA131401_S_03_Project_Description.PDF
Dominion Diamond. 2017. W2013L2-0002/W2013D0007, Jay Project, Draft Water Licence and
Land Use Permit Closing Arguments. March 16, 2017. Available at:
http://registry.mvlwb.ca/Documents/W2013L2-0002/Ekati%20Jay%20Project%20%20Public%20Hearing%20-%20DDEC%20Closing%20Arguments%20%20Mar%2016_17.pdf
Environmental Assessment Panel. 1996. NWT Diamonds Project Report of the Environmental
Assessment Panel. Canadian Environmental Assessment Panel. June 1996. Available
at: http://publications.gc.ca/collections/collection_2017/acee-ceaa/En105-53-1996eng.pdf
MVRB 2016. Report of Environmental Assessment and Reasons for Decision Dominion
Diamond Ekati Corp. Jay Project EA1314-01. February 1, 2016. Available at:
http://reviewboard.ca/upload/project_document/EA131401_Report_of_Environmental_Assesment_and_Reasons_for_Decision.PDF
Page 3

Dominion Diamond Ekati ULC
900-606 4 Street SW
(403) 910-1933
Calgary, Alberta T2P1T1
(403) 910-1934 fax
www.ddmines.com

WLWB Question #2
In Dominion’s letter that accompanied its response to comments, Dominion stated “FPK deposition
into the Panda/Koala PKCA is an important part of the integrated environmental management that
Dominion employs. This is required to be implemented as quickly as possible as Dominion is
currently operating under progressively increasing operational risk and cost at the LLCF and
Beartooth PKCA’s due to the complex deposition configurations and water quality concerns that
Dominion has been working on for the last few years.” In the WPKMP, staff could not identify a
description of the complex deposition configurations and water quality concerns that necessitate
disposal into the Panda/Koala pits prior to mining at Jay. Please provide this information.
Dominion manages environmental issues in an integrated manner that responds to operational
needs, arising issues, and the requirements of WLWB-approved environmental management
plans. In this case, Dominion was referring most specifically to the current Potassium Response
Plan that has been extensively reviewed by the WLWB and Reviewers and that is being
implemented by Dominion under the Aquatic Effects Monitoring Program. The Potassium
Response Plan identifies the immediate benefits resulting from FPK deposition into the
Panda/Koala PKCA by deferring the release of process plant discharge water to the receiving
environment during the initial years of deposition. In this manner, Dominion’s request for timely
approval for FPK deposition into the Panda/Koala PKCA also enhances the Potassium
Response Plan by beneficially managing the release of potassium to the receiving environment.
Similarly, Dominion manages operating details of FPK deposition into the LLCF within the
requirements of the WPKMP and in a manner that ensures a confident and secure long-term
deposition plan. The increasingly complex operational activities and risks referred to are the
result of the LLCF approaching its operational capacity as described in response to Question 4
below.

WLWB Question #3
The WPKMP states “Implementation of the 2011 optimization has included construction of the Cell C
West road, the slurry pipeline to Beartooth PKCA and the water pumping system in Beartooth PKCA.
Future construction, if necessary, could include construction of the Cell A South road and raising of
Dike C. The future construction elements are currently not considered necessary provided the
Panda/Koala PKCA is available for FPK deposition in 2019 as planned.” Provide a rationale for why
Dominion proposes to move forward with Panda Koala deposition prior to producing Jay processed
kimberlite, rather than the “future construction” described in the WPKMP.
WLWB Question #4
Per IEMA comment 3, can Dominion provide evidence that the combined storage capacity of Cells A
and C of the LLCF and Beartooth is not sufficient to meet current FPK storage needs before the Jay
development begins to produce PK.
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The figure below that outlines the current installed spigots at the LLCF are summarized as follows:
•
•
•

A/B Line North – Spigots A8-A3, A2R and B8-B7 located on north side of Cell A
A/B Line East – Spigots B5-B1 and A1 located on side of Cell C
C Line – Spigots C6-C1 located on south side of Cell C

To accommodate pumping limitations at extended distance from the process plant future FPK
deposition into the LLCF will be predominantly split between the A/B Line North and C-Line. The
C-Line is the primary deposition line carrying 75% of process plant slurry output and the A/BLine North is the secondary deposition line carrying the remaining 25% of process plant output.
Limited deposition using A/B Line East at 100% of the process plant slurry output is also
planned. The Beartooth slurry line is sized to serve as the primary deposition line (i.e., to carry
75% of the process plant slurry output); however, the Beartooth pit is unavailable for FPK
deposition for an undetermined period of time under the Potassium Response Plan.
Based on the most recent (June 2018) survey of the LLCF, potential storage capacity in the
currently operational PKCA’s (i.e., LLCF and Beartooth pit) is as estimated as follows. It should
be noted that the month durations are taken to start from the June 2018 survey date.
1. Current installed spigots at A/B-Line North and C Line: 23 months to May 2020
2. Minor C line spigot C7 expansion and continued use of A/B Line North:+4 months, to
Aug 2020
3. A/B Line East to exhaust remaining capacity in Cell C: +2 months, to Nov. 2020
4. Beartooth pit (availability dependent on Potassium Response Plan): +12 months, to Nov.
2021
5. Major expansion to develop Cell A South and Dike C raise: +24 months1, to Nov. 2023
Therefore, even with a possible major expansion of the LLCF as contemplated in the 2011
Deposition Plan, there is not adequate capacity for FPK deposition through to the end of the
scheduled mining of the Pigeon, Sable, Lynx and Misery (underground) kimberlites in 20242.
Therefore, either new FPK deposition locations must be identified or Cell D of the LLCF must be
utilized for FPK deposition. Given the availability of the Panda/Koala PKCA in 2019, an
immediate transition to in-pit deposition for the primary slurry line is the desired approach.
Secondary deposition will continue into the LLCF through the established deposition locations
until pipeline capacity for 100% of the process plant slurry output is installed to the Panda/Koala
PKCA, at which time deposition into the LLCF will be reduced to an occasional or contingency
level.

1
2

Robertson GeoConsultants 2011 (Appendix D to WPKMP Version 2)
Per the LOM Plan provided in ICRP Version 3.0
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Future Spigot
installation

Cell C
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The 2011 FPK Deposition Alternatives Study prepared by Robertson GeoConsultants (RGC
2011) was the basis for WPKMP Version 2 which described refinements to the FPK Deposition
Plan to include FPK deposition into Beartooth Pit and other refinements to FPK deposition into
the LLCF. WPKMP Version 2 was approved by the WLWB and has the been the basis of FPK
deposition since that time. The following notes on the 2011 FPK Deposition Plan3 are relevant
here:
1. The 2011 LOM Plan extended to 2018 (completion of Pigeon pit); however potential
developments, including Sable pit, were included such that the deposition plan extended
to 2022. Therefore, the capacities listed above remain adequate for the timeframe
considered.
2. Numerous FPK deposition options were considered and all were ranked according to 5
categories. The Panda/Koala PKCA was ranked highest of all options (see table 9 below
excerpted from RGC 2011) and was excluded from the deposition plan only because it
was not scheduled to be available for FPK deposition during the timeframe considered
(see excerpts below from RGC 2011).
Excerpts from RGC 2011:
(pg 52)

3

Same as footnote 1.
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(pg 56) 4.1.2 Feasible Plan for Other Licenced Sources of Ore
• Provided that underground mining in Koala has ceased, utilize the Panda pit for FPK
deposition.
• Maintain the Cell D (without dike) option as a contingency against unforeseen events.
(pg 53) The ratings in Table 9 suggest the following summary observations and conclusions:
• FPK deposition into Panda/Koala pit and into Beartooth pit is the superior options. The
unavailability of Panda/Koala pit until after the current Life of Mine means that the Beartooth pit
option should be pursued as a priority.
(pg 46) The non-availability of these pits until after the current life of mine prohibits their consideration
as partof a deposition plan for the current Life of Mine. However, these pits could play a role in a
deposition plan for future development options beyond the current Life of Mine.

Dominion has reasonably relied on the planned commencement of FPK deposition into the
Panda/Koala PKCA when those pits became available in early 2019. Use of the Panda/Koala
PKCA in 2019 offers secure long-term FPK disposal, reduced closure costs and effects, reduced
operating costs and risks, and enhanced operational minewater quality management with the
following additional important items for consideration:
•

FPK deposition based on the LLCF expansions described in the 2011 Deposition
Plan, particularly the Cell A South road, would substantively increase the area of
land disturbance due to FPK deposition;

•

FPK deposition based on the LLCF expansions described in the 2011 Deposition
Plan, particularly the Cell A South road, would substantively increase the costs and
residual risk associated with reclamation of FPK beaches;

•

The capital costs of the LLCF expansions described in the 2011 Deposition Plan are
substantive and expenditure of these funds has been deferred pending confirmation
of need;

•

Continued use of the LLCF at 100% of the process plant output will require more
frequent relocations of deposition locations which will result in increased
maintenance and monitoring effort to mitigate environmental risk and operational
risks such as plant shutdowns; and

•

Unavailability of the Beartooth pit for FPK deposition for an undetermined length of
time eliminates an essential secondary deposition location, increasing pressure on
maintaining multiple deposition locations within the LLCF within the progressively
decreasing remaining deposition areas.

A confident long-term FPK deposition plan is an operating imperative for the Ekati mine. Dominion
cannot effectively operate the Ekati mine without identified and available FPK deposition locations
that extend through the scheduled mine life plus an allowance for ongoing mining. Dominion’s
short-term (2019) operational plan is to integrate the Panda/Koala PKCA as its primary PK
deposition location (75% of process plant output) and have the LLCF switch to secondary PK
deposition (25% of process plant). This can be implemented relatively quickly by utilizing and
teeing off the existing Beartooth pit FPK pipeline (which is sized for 75% of the full FPK stream).
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